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REEVAWAT ION OF THE GENUS PHYLI.OPSORA WITH TAXONOMIC 
NOTES AND INTRODUCTION OF SQUAMI\CIDIA, GEN . NOV. 

LOIS BRAI<O 

The New York Botanical Garden 
Bronx, NY 10458, U.S.A 

8tlMIO.RY 

A new delimitation of Phyllopsora Mi.ill. Arq. is 
presented based on study of all available type specimens 
of this genus and comparison with type material of re­
lated genera. Over 2000 general collections were 
examined, i ncluding abundant new material collected by 
the author and others in the neotropics. As a result of 
these studies, several taxa are excluded from 
Phyllopsora to allow for a more natural generic 
concept. This paper provides appropriate taxonomic and 
nomenclatural changes in Phyllopsora and introduces a 
new genus, Sguamacidia, in anticipation of a forthcoming 
full monographic treatment of Phyllopsora. 

INTRODUCTION 

Miiller-Argau (1894) first described the tribe 
Phyllopsorae in his systematic survey of New Zealand 
lichens, including it in his "Se ries II Thamno­
Phylloblastae . 11 He differentiated it by a loosely or 
moderately fixed squamulose thallus, "gonidia 
palmellaceae" and biatorine-lecideine apothecia. He 
included two genera in this tribe, dis tingu i shing 
Phyllopsora by simple hyaline spores, and ~ by 
transversely septate, hyaline spores. He ass igned four 
species, one of which was regarded as doubtful, and one 
variety , to Phyllopsora. Zahlbruckner {1903-19 08, 1926-
1927) presented MU.ller-Argau's tribe as the family 
Phyllopsoraceae, including 41 species with numerous 
varieties in Phyllopsora and 14 species and one variety 
in ~. but he did not elaborate on MGller-Argau's 
original differentiation of these genera. 

Cur rently, there are over 90 published names in 
Phyllopsora. The genus has not previously been mono­
graphed. Swinscow & Krog (1981) provided a detailed 
account of the eleven East African species, with notes 
on addi tiona! mater i al they examined, including most of 

1current address: Herbarium, Missouri Botanical 
Garden, P.O . Box 29 9 , st. Louis, MO 63166- 0299 



the type specimens . Phyllopsora was delimited by 
Swinscow & Krog (1981) and Hafellner (1984) by the 
following characters: 1) a squamulose thallus with an 
obvious prothallus, 2) an ascal apex composed of a 
hyaline hemispheric dome staining blue with iodine and 
surrounding a narrow, conical, lighter-staining masse 
axiale, 3) paraphyses with colorless unswollen apices , 
and 4) biatorine apothecia with a hypothecium composed 
of highly gelatinized hyph ae. Swinscow & Krog (1981, 
1985) briefly discussed the problem of dis tinguishing 
Phyllopsora from ~ De. Not. One of the main 
problems i n understanding Phyllopsora is that in 
addition to Bacidia, several genera such as ~ 
Th. Fr., Eschatogonia Trevisan, ~ MUll. Arg. and 
Physcidia Tuck. , include species that share many 
characters with Phyllopsora . In the past, these genera 
have been separated primari ly by vegetative characters, 
but most of the taxa of these gene ra have not been 
critically examined since t he i r original description. 

Reexamination of type material and study of 
general collections of Phyllopsora and related genera 
{Brake , 1987) have provi ded informat i on for the 
following generic delimitation of Phyllopsora and 
comparison with other genera. 

TAXONOMIC SECTION 

Phyllopsora MUll. Arg. 
Bull. Herb. Boissier 2 (Appendix 1): 11. 1894. 
Type species: Phyllopsora breviuscula (Nyl.) MUll . 
Arg. (This agrees with the lectotype designated by 
Clements & Shear, The Genera of Fungi, p . 319, 1931). 

Thallus squamulose, small foliose, r a rely appear­
ing crus tos e. Squamules 0.1 - 1.0 mm wide. Upper surface 
glabrous to rough, fibrillose at the margin. Isidia 
common, sometimes dominating the thallus. Upper cortex 
10-60 '-'m thick, consisting of anticlinally oriented, 
thin- to thick-walled hyphae with round to narrowly 
cylindrical lumina, commonly containing lichen sub­
stances. Photobiont in a continuous layer, green, uni­
cellular, 5-15 '-'m diam., genus where known 
Pseudochlorella. Medulla usually poorly developed, of 
loosely woven and nonamyloid hyphae, frequently con­
taining lichen substances. Lower cortex absent. Pro­
thallus pale to dark red. Lichen substances: argopsin, 
at r anorin, norargopsin, norvica nicin, pa nna rin, 
vicanicin, zeorin and numerous unknown compounds. 

Apothecia to 1.5 mm diam., s i mple or aggregated , 
attached lami nally to the squamules. Disc plane to con­
vex , margin often slightly raised, tan to dark 
reddish -brown, e pruinose. Exciple composed of radiating 
hyphae, tan to golden- brown or dark red, someti mes 
containing c r ystals. Hypothecium tan to golden-brown, 
or dark red , sometimes containing crystals, KOH - or KOH+ 
scarlet or purplish-red. Hymenium 20 - 60 ~m tall, 



3 

amyloid, ep ihymen.i um i ndistinct or a t hin gelatinous 
layer with slight pigmentation, KOH- . Paraphyses 
cellular, straight, s paringly branched and anastomosing, 
apical cell slightly swollen, length to width ratio 
6:1. Asci elongate-clavate, with a well developed 
tholus with a paler, conical masse axiale. Ascospores 
eight in the ascus , simple or uniseptate, colorless, 
ovoid, ellipsoid to fusiform, smooth-walled, without a 
halo, (4. 5-) 5-20 x 2-5 IJm . 

Pycnidia spherical, immersed in the thallus to 
superficial, outer wall tan to reddish-brown, ostiole 
pale to brown pigmented. Conidiogenous cells 
enteroblast i c, cylindrical to flask-shaped, arising 
d i rectly from pycnidial wall cells or in groups of 2 -3 
at the tips of simpl e or branched condiophores that 
arise from the wall cells. Conidia rod-shaped , straight 
or bent, 7 -1 5 x 0.5-1 t!m (Fig. 1). 

Phyllopsora is narrowly defined to include only 
species fitt i ng all of the following diagnostic char­
acteristics: thallu s squamulose, small foliose, rarely 
crustose; lower surface not corticate, prothallus always 
present; apothecia biatorine, exciple and hypothecium of 
the same tissue type as the paraphyses: paraphyses 
highly gelatinized, length to width ratio 6:1; asco­
spores simple or once septate , ovoid to short-fusiform, 
less than 20 t!m long, colorless, thin-walled. 

Phyl l opsora has a largely pantropical 
distribution, with a single species extending into 
northern Europe. Most species of Phyllopsora are 
corticolous. Some also grow on rocks or on bryophytes, 
but they are rarely found on leaves or dead wood. The 
altitudi nal range of the genus is from sea level to 

= IO)Jm 

fig. 1. conidiogenous cel ls 
and conidia of the type 
found in Phyllopsora and 
Sguamacidia (scale 10 1-1m) . 



3000 m; species of Phyllopsora are most common in humid, 
subtropical montane forests between 500 and 2000 m. In 
drier areas such as savannas, Phyllopsora is restricted 
to gallery torests. 

Phyllopsora is included in the lichen family 
Bacidiaceae based on its thallus form, its biatorine 
apothecia with radiate exciple, true paraphyses, and 
thick-walled asci with an amyloid hemispheric dome con­
taining a narrow conical nonamyloid masse axiale. 
Phyllopsora may be separated from other genera by the 
combined characters of its ascal type, its apothecia 
composed of highly gelatinized hyphae with no clear 
distinction between the exciple a nd hypothecium, the 
same tissue type in the center and at the margin (Fig. 
2A & B), and by its small, thin-walled, rarely septate 
ascospores. 
~De Not ., typified by j! . ~ (Pers.) 

De Not., has an apothecial pattern with a cup-shaped 
exciple and distinct hypothecium and subhymenium of dif­
ferent tissue types. The ascospores are multiseptate 
and thick-walled. ~ as currently recognized is 
heterogeneous; it is a very large genus of several 
hundred species widespread in tropical and temperate 
areas, and is in great need of clarification. 
~ Th. Fr., typified by~·~ (L.) 

Th. Fr., can be distinguished from Phyllopsora by its 
ascal type. It has the basic type found in the family 
with the addition of a darker-staining area around the 
masse axiale. ~~has the same apothecial 
anatomy as Phyllopsora with larger, thicker-walled 
ascospores. Also, a. ~ has a crustose thallus 
and appears to be primarily a temperate genus. ~ 
efflorescens Nyl., an unusual sorediate species, also 
resembles Phyllopsora in apothecial anatomy and has 
argopsin, which may support a close relationship of 
~and Phyllopsora. 

Eschatoaonia Trevisan, a genus comprising a few 
tropical species that have squamulose thalli, often 
grows together with Phyllopsora. It can be distin­
guished from Phyllopsora by its apothecial anatomy, with 
a distinct subhymenium, its chemistry including didymic 
acid and related substances, and by the presence of a 
lower cortex. The cortex has a distinct outer layer of 
uniformly arranged cells. The ascospores are slightly 
larger than those found in Phyllopsora, and are usual l y 
septate. 

Fig. 2- A) Phyllopsora paryifolia (Pers.) HUll. Arg., 
Brazil, Campos do Jord!o, Xalb & PlObst 23 (NY), section 
through ascocarp (scale 60 1-!m), B) close-up of the exci­
pulum (scale .::25 ~m), C) Sguamacidia ianeirensis (HUll. 
Arg.) Brake, Brazil, Serra do Cachimbo, Brake & pibben 
fi!1.A (INPA, NY, US), section through the ascocarp 
(scale =60 JJm) , D) close-up of the excipulum (scale -so 
~m) . 
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~ MUll. Arg., typified by .f. pannarioides 
{Knight) HUll. Arg . , is probably a synonym of Bacidia. 
~ pannarioides agrees with~ in its 
apothecial anatomy and long, thick-walled ascospores. 
Following Swinscow &: Krog (1981), two of the original 14 
taxa included in ~ by Zahlbruck:ne r (1926-1927), 
~ leptosperma (MUll. Arg.) Zahlbr. and .f. 
spruceana (MUll. Arg.) Zahlbr., are regarded as 
belonging to ~, and .f. tryptophyllipa (Nyl.) 
zahlbr. is regarded as possibly belonging to 
Eschatogonia. ~ ~ (Nyl.) Zahlbr., £, 
leucophyllina (Nyl.) Zahlbr. and .f. ~ (Nyl. ex 
Hue) Zahlbr. are not congeneric with .f . pannarioides, 
nor with each other, but cannot be assigned to any 
currently r ecognized g e nera . Swinscow & Krog (1981) 
transferred four species of ~ to Phyllopsor a. 
Two of the species they transferred to Phyllopsora , £ . 
microphyllina (Tuck. ex Nyl.) Swinscow & Krog and .f. 
~ (Nyl.) Swinscow & Krog, together with~ 
~ (Nyl .) Zahlbr., differ . from Phyllopsora by 
possessing different tissue types in the exciple and 
hypothecium, thinner, less gelatinized paraphyses and 
long, septate , filiform ascospores. The apothecial 
anatomy and thinner-walled ascospores separate these 
species from Bacidia ~- Before a new genus can be 
described for this group, more studies are needed on the 
anatomy of the ascus, as t here appears to be much 
variation in the development of the tholus and masse 
axiale. Al so, it is highly likely that additional taxa 
previously included in ~ will prove to be 
congeneric with this group. These species remain a 
subject of continuing study. 

Swinscow & Krog (1981) also transferred ~ 
janejrensis (Miill. Arg.) Zahlbr. to Phyllopsora based on 
study of the type specimen . After examination of add i ­
tional material of this species , it is clear that it be­
longs with Phyllopsora stenosperma Zahlbr. a nd Physcidia 
endococci nea Zahlbr. in a new genus which is described 
below: 

sauamacidia Brake, gen. nov. 

A Phyllopsora ascos;r;ris elongat.is acerosis 
septatis, excipllo crasso pallido, granulas reftactiles 
continenti, necnon ac.ido lcbarioo et acido 
fumarprot:Doetrarico differt. 

Type: Sauamacidia janeirensis (MUll. Arg.) Brake. 
Figs . 1, 2C & D, JA- F. 

Fig. 3- Sauamacidia janejrensis (Miill. Arg . ) Brake, 
Brazil, Serra do Cachimbo, Brake & Qibben 6917A (INPA, 
NY, US). A) Thallu s (12x), B) transverse section 
through t he tha llus (scale =20 ~m), C) ascus tip (scale 
=10 '-'m}, D) paraphyses (scale =5 ~m), E) ascospore 
(scale =10 J.Lm), F) sect ion through pycnidium (scale =30 
I'm). 
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Thallus squamulose, squamules elongate and in­
cised, 0 .3 -0 .5 mm diam., convex. Upper surface gla b­
rous, fibrillose at the margin . Isidia cylindrical. 
Upper cortex 20-60 JJ.m thick, consisting of anticlinally 
oriented, thick-walled hyphae with narrowly cylindrical 
lumina , containing 1 ichen substances. Photobiont i n a 
continuous layer, green, unicellular, 10-15 JJ.m diam. 
Medulla poorly developed, composed of loosely woven and 
nonamyloid hyphae, containing lichen substances. Lower 
cortex absent. Prothallus pale. Lichen substances: atra­
norin, fumarprotocetraric acid, laharic acid , unknown 
rf. 6 and pigments. 

Apothecia to 1. 5 mm diam., s i mple or aggregated, 
attached laminally to the squamules . Disc plane to con­
vex, tan to dark. reddish-brown, margin generally raised, 
paler than the disc. Exciple cup-shaped , composed of 
hyphae with broad lumina at the margin, containing re­
fractile granules, KOH-. Hypothecium t an, KOH-. 
Hymenium 80 S£m tall, amyloid, epihymenium indistinct. 
Paraphyses cellular, straight, sparingly branched and 
anastomosing, apical cell slightly swollen, length to 
width ratio 10:1. Asci elongate-clavate, with a wel l 
developed tholus and lightened, narrow, conical masse 
axiale. Ascospores eight in the ascus , simple to 2-3 
septate, colorless, acerose, smooth-walled, 24-40 x 
2-2.5 1£m. 

Pycnidia spherical, immersed in the thallus to 
superficial, outer wall tan to reddish-brown, ostiole 
pale to brown p i gmented. Conidiogenous cells entero­
blastic, cylindrical to flask-shaped, arising directly 
from pycnidial wall cells, or in groups of 2-J at the 
tips of short condiophores that arise from the wall 
cells. Conidia rod-shaped , straight, 9 -15 x 0 . 5 -1 ~£ttl . 

This monotypic genus is distinguished by its 
squamulose thallus, obvious prothallus, characteristic 
apothecial anatomy, its long, acerose ascospores and 
dist i nctive chemis try. 

Sauamacidia has a pantropical distribution. All 
k nown specimens are corticolous. The altitudinal range 
of the genus is from 180-1400 m. Sguamacidja has been 
found both in shaded, humid rainforest habitats and in 
sun- exposed, dry savanna habitats . 

squamacidia ianeiransia (Miill. Arg.) Brak.o, comb. 
nov. 

Thalloidjma ianeirensjs Miill. Arg ., Hedwigia 31: 280. 
1892. ~ ianeirensis (Miill. Arg.} Zahlbr., 
Cat. Lich. Univ. 4: 402. 1926 . Phyllopsora 
janeirensis (Miill. Arg .) Swinscow &: Krog, 
Lichenologist 3: 242 . 1981. Type: Brazil. Rio de 
Janeiro : Portella s n (holotype, BM, fumar­
protocetraric acid, lobaric acid; isotype, G). 

Phyllopsora stenospora Zahlbr., Repert. Spec. Nov. 
Regni Veg. 33: 44. 1933. Type: Taiwan. Mt. 
Arisan, Toroyen, Asahina 170 (holotype , W, lobaric 
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acid; isotype, NY). 
Thallus squamulose, squamules incised, 0.3-0.5 mm 

diam . , complanate, adjoined and overlapping, adnate to 
ascending. Upper surface glabrous, fibrillose at the 
margin, Pd+ orange. Cortex 20-60 J!m thick. Isidia 
cylindrical . Prothallus pale, Lichen substances: 
lobaric acid, andj or fumarprotocetraric acid, unknown 
rf. 6, UV+ orange, and pigments. 

Apothecia common. Disc plane, orange-brown to 
brown. Margin raised, paler than the disc. Exciple 
tan, containing refractile granules, KOH-. Hypothecium 
tan, KOH-. Hymenium tan, 60 ~m tal l, epihymeniwn in­
distinct. Ascospores simple to 2-3 septate, acerose, 
24-40 x 2-2.5 ~.Lm. 

Conidiomata pycnidial. Conidia rod-shaped, 
straight, 9-15 x 0 . 5-1 J.im. 

Distribution: West Indies, South America, Taiwan 
and the Philippine Islands . 

Of the 27 specimens of the type variety studied, 
nine were found to contain lobaric acid together with 
fumarprotocetraric acid and unknown rf. 6; eight have 
lobaric acid and fumarprotocetraric acid; four have 
lobaric acid alone; three have lobaric acid and unknown 
rf. 6; one has fumarprotocetraric acid and unknown rf. 
6, and two have only fumarprotocetraric acid. This 
variation in chemistry does not appear to follow any 
distributional pattern, as different chemical varieties 
generally occur sympatrically. 

Specimens examined: CUBA . [Oriente:] Monte Verde, 
Wright s.n. p.p, Lich. CUb. 179 (FH-TUCK 1919, BUF, 
G-2x, H-NYL 20535, L-2x, M=2x, UPS, W). 

JAMAICA. 21 Mar 1905, Cummings 48 (FH- 2x, NY); 
1885, Hart s.n . (FH-TUCK 3018), HAtl....lll2 (NY). 

VENEZUELA. Bolivar: Parque Nacional canaima, 
Gran Sabana, road from Aeropuerto Luepa to Kavanayen, 10 
Apr 1985, Brake 8172 (NY). 

FRENCH GUIANA. SaUl, 2 km SW of the village, 
11 sentier Limonade 11 , 180-210 m, 22 Aug 1986, Montfoort 
E.ll.....l.li (U). 

BRAZIL. Acre: Slopes of Serra da Moa , 19 Apr 
1971, Prance et al 12132 (INPA, NY). Amazonas: Plat6 
da Serra do A rae~ (Serra Norte), 1100 m, 14 Feb 1984, 
Cisneros et al 30 50 (INPA, NY); Reserva Bio16qia de 
Campina INPA-SUFRAMA on the Manaus- Caracarai road at 
point 45 km from intersection of the Manaus-Itacoatiara 
road, 6 Nov 1977 , DUmont et al. 117 (INPA , NY); Reserva 
Experimental do INPA, Manaus- Caracarai km 61, 3 Aug 
1973, Prance et al 18717 p.p. (INPA, NY). Minas 
Gerais: Serra do Espinhac;::o, Serra do Carac;::a, 8 Jul 1978, 
Kalb & PlObst 31 (H.b . Kalb), 1300 m, 12 Jul 1978, ~ 
PlObst 34 (Hb. Ralb). Par~: Serra do Cachimbo , 774 km N 
of Cuiaba, ca. 400 m, 22 Apr 1983, Brake & Dihben 5531, 
~ (INPA, NY), 5605. 5612 (INPA); 763 km N of Cuiaba, 
ca. 400 m, 22 Apr 1983, Brako & Dibben 5887 (INPA, NY): 
Aeroporto cachimbo, ca. 20 km N of the border with Mate 
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Grosso, ca. 430-480 m, 27 Apr 1983, Brake & Qibben 6 1 71 
(INPA , NY}; 7 80 km N of CUiaba, ca. 430-480 m, 29 Apr 
1983 , Brake & pibben 6394 (INPA, NY ) ; catar act s o n the 
Rio Curua , 877 km N of Cuiaba, ca. 350-500 m, 2 May 
1983, Brako & Qibben 6621 (INPA, NY), 7 May 1983, JlrAl\Q 
& pibben 69 1 7A (INPA , NY). 

PHILIPPINE ISLANDS. North Luzon : Prov. Baguio, 
1400 m, 10 Aug 1983 , Kalb & SchrOOl s.n. (Hb . Kalb). 

sauamacicHa 1aneiransia var. e ndococcinea 
(Zahlbr.) Brake , comb. et s t at. nov. 

Phy scidia e ndococcin ea Zahlbr., Denkschr. Kaiser!. 
Akad . Wiss. , Math. - Naturwiss., Kl. 83: 159. 1909. 
Type: Brazil. S~o Paulo: Itapecirica, near Barra 
Ma n sa, ca. 1000 m, 9 .Jun 1201, Schiffn er s.n. 
(holotype, W, fumarprotocetraric acid, lobaric 
acid) . 
Distribution: Panama, venezuela and Brazil. 
Variet y endococcinea is distinguished by the 

straw-colored or scarlet-colored pigment in the medulla 
and frequent occurrence of atranorin. It is thus far 
known only from the neotropics. 

Of the 13 specimens of this variety studied, three 
were found to contain atranorin together with fumar­
protocet raric acid, lobaric acid and unknown rf. 6; two 
have atranorin, fumarprotocetraric acid and lobaric 
acid; two have fumarprotocetraric acid, lobaric acid and 
unknown rf . 6; one has fumarprotocetraric acid and 
lobaric acid; one has atranorin, lobaric acid and 
unknown rf . 6; two have atranorin and lobaric acid, and 
two have o nly lobaric acid. These chemical varieties do 
not appear to follow any distributional pattern. 

Specimens examined: PANAMA. Panama: cerro Jefe, 
900 m, 28 Nov 1985, Brako 8494 (NY). 

VENEZUELA.. Miranda: El Volcan, above Baruta, 
1200-1400 m, 1 May 1986, Brake 8667 (NY). 

BRAZIL . Amazonas : Along Igarape Caititu oft Rio 
Uatuma at Ant6nio Fi1into, 18, 19 Aug 1979, Buck 2977. 
1.2.2.§. (INPA, NY ) : Reserva Bio16gica de campina 
INPA-SUFRAMA., on t he Manaus-caracarai road at a point 45 
km from the intersection of the Manaus-Itacoatiara road, 
6 Nov 1977, Dumont BR-102 (INPA, NY); Rio CUieras just 
below mouth of the Rio Brancinho, 27 Sep 1971, Prance et 
al. 14960 (INPA, NY ) . Para: Serra do Cachimbo, 763 km 
N of CUiaba, ca. 400 m, 22 Apr 1983, Brake & Dibben 
~ (INPA, NY), 24 Apr 1983, Brako & pibben 5870 (INPA, 
NY); Aeroporto Cachimbo, ca. 20 km N of the border wi t h 
Mate Grosso, ca. 430- 480 m, 27 Apr 1983, Brako & Dibben 
.§.1.§.2. Roraima: Along the Manaus-Boa Vista road at a 
point 350 km from the intersection of the Manaus­
Itacoatiara road, 18 Nov 1977, Dumont et al. BR-5928, 
.ll.B::.§J!.Q (INPA, NY). 

squamacidia is included in the Bacidiaceae based 
o n its thallus form, its biatorine apothecia, true para­
physes and bacidiacious ascal type. Sguamacidia can be 
separated from Phyl lopsora and other genera in the 
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Bacidiaceae by its thick apothecial margin (Fig. 2C & 
D), acerose ascospores (Fig. 2E) and distinct chemistry 
of fumarprotocetraric acid and/or lobaric acid. 
Apothecial anatomy is closest to that of Phyllopsora, 
but the texture of the center and the margin are 
different, and the hyphae of the exciple are expanded at 
the margin and covered with granules. The remaining 
taxa in Physcidia, .f, squamulosa Tuck. and .f . ~ 
(Nyl . ) Tuck., can be distinguis hed by their 
non- bacidiacious ascal type , lecanorine apothecia and 
c h emistry of divaricatic acid and scrobiculin. 

Jtey to Phvllopsora an4 associated genera 

la. Thal l us with an upper a nd lower cortex compri sed of 
a thin layer of cuboidal cells . . . . . . . . . Eschatoaonia 

lb. Thallus l acking a lower cortex, upper cortex not as 
above .... .. . . . . o o ... . . .. . . . ...... .. . .. . .. .. o . ... . . 2 

2a . Apothecia lecanorine, thallus containing 
divaricatic acid and scrobi culin .... . . Physcidia 

2b. Apothec ia biatorine , t hallus lacking 
divaricatic acid . .. .. . .. . . . .. .. . . ... . . . . .. .. . . 3 

3ao Apothecia with tissue t ypes differ ent 
i n t he center from the margin, 
spores over 2 o ~m long .. o o . . . . . . . . . . . . . . . . 4 

4a. Spores thick- walled, multiseptate, 
thallus containing atranorin .... ~ 

4b . Spores thin-walled, simple to 2-3 
septa t e, thallus containing fumar­
protocetraric acid andj o r lobaric 
acid . o . o o . o o o 0 • 0 • • 0 ••• 0 • • • • • Souama c id i a 

Jb. Apothecia with the same tissue type 
throughout , spores less than 20 .urn long ... 5 

Sa. Spores thick- walled, ascal tip with 
a darkened amyloid area around the 
ma s se ax i ale ... .. ... . . o .... . o . . . ~ 

Sbo Spores thin - walled, ascal tip lacking 
a darkened area around the masse axiale . 
. . . . . . . . . . . . . o. o .. o o . . o . . . o. Phyllopsora 

In addition to reevaluati ng the generic concept of 
Phyllopsora, the species concept has also been reas­
sessed . Most species had previously been distinguished 
by single differences of thalline characters, but the 
extent of environmental v ariability i n these traits had 
never been critically evaluated. After field studies 
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and examination of abundant new material , many character 
states were found to form a continuum and it became 
clear that certain taxa formerly considered species are 
more naturally considered as varieties, and certain taxa 
treated as varieties are actual ly distinct species . 1\s 
a result of detailed study of the 51 species of 
Phyllopsora described from the neotropics (Brake, 1987), 
25 names are reduced to synonymy and the following name 
changes are proposed: 

Phyllopaora buettptri (HUll. Arg.) Zahlbr. var. 
qlauca ( B. de Lesd.) Brake, comb. nov. 

Phyllopsora paryifolia ( Pers.) Miill. Arg. var . 
~ B. de Les d. , Rev. Bryol. Lichenol. 7: 60 . 
1934. Type: Cuba. (Oriente:) I.oma del Gate, 1100 
m, Jul 1931, Hioram 9098 (lectotype, HAC, 
designated by vezda, 1969 in hb . , fragment NY; 
isosyntype : CUba. Scala Victoria, 800 m, H.i..ru:..run 
l!.2.!!.2_, UPS). 

Phyllopsora melanoglauca Zahlbr., Oenks chr . Kaiser! . 
Akad. Wiss., Math . -Naturwiss. Kl. 83: 133. 1909. 
Type: Brazil. Sa'o Paulo: Near Iguape, 20-100 m, 
Aug 1901, Schiffner s .n. (holotype, W; isotype, 
BH) . 

Phy1lopsora buettneri (MUll. Arg . ) Zahlbr . var. 
a unc!a (Malme) Brako, comb . et stat . nov. 
~ .mJ.I.illlA Malmc, Ark . Bot. 28A(7): 49. 1936. 
Phyl lopsora ~ (Malme) Zahlbr. , Cat. Lich. 
Univ. 10: 377 . 1939 . Type: Brazil. Rio Grande do 
Sul: Hamburgerberg, near sao Leopolda, 18 Oct 
1892, Malme s.n., Lich. Regnell. 6178 (holotype, 
S ). 
~ schizophylloides Malme, Ark. Bot. 28A(7 ): 45. 

1936. Phyllopsora schizophylloides (Malme) G. 
Schneider, Biblioth. Lich . 13: 178. 1979. Type: 
Brazil. Rio Grande do Sul: S i lveira Martins, 7 
Mar 1893, Malme s.n , Lich . Regnell. 12518 
(holotyp e, S). 

Pbyllopsora canoW!lbrina (Vainio ) Brako, comb. nov. 
~ canoumbrina Vainio, Proc . Amer. Acad. Arts 
58 : 135. 1923. Type : Trinidad. Maraval Valley, 
Jan-Apr 1913, R. Thaxter 19 (holotype, FH). 
~ paryifolia Pers. f. subgr anu l osa Tuck., 

Proc. Amer. Acad. Arts 6: 273 . 1866 . ~ 
parvifolia (Pers.) Mont. var . suOOranu l osa (Tuck.) 
Tuck., Syn. N. Amer. Li ch . 2: 8. 1888. ~ 
paryifolia (Pers.) Massa!. var. subgranulosa 
(Tuck.) MUll. Arg . , J. Linn . Soc. , Bot. 29: 219. 
1893. Phyl lopsora paryifolia (Pers.) MUll. Arg. 
var. subgranulosa (TUck . ) MUll . Arg . , Bot. Jahrb. 
Syst . 20: 264 . 1894 . Type: Cuba . (Oriente:] Monte 
Verde, 6 Apr, Wright s. n ., Lich. Cub. 185 
(lectotype here designated, FH- TUCK 29 23, piece 



marked "w"; isolectotypes, BH, BUF, G=Jx, L-2x, 
L-6889, M, UPS, US). 

Phyllopsora coralline (Eschw.) MUll. Arg. var . 
glaucella (Vainio) Brako, comb. nov. 
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~ breyiuscula (Nyl . ) MUll. Arg . var. 
g laucella Vainio, Oansk Bot. ArJc.iv 4 (11): 21. 
1926. Phyllopsora breviuscula (Nyl.) Miill . Arg. 
var. glaucella (Vainio) Zahlbr., Cat. Lich. Univ . 
10: 426. 1939 "fo. glaucina". Type: Mexico. 
Veracruz: Mirador, Liebmann s.n., Pl. Mex. 738la 
(holotype, TUR-VAIN 34026). 

Phyllopaora corallin& (Eschw .) MUll . Arg. var. 
ochroxantba (Nyl.) Brako, comb. et stat. nov. 
~ ochroxantha Nyl. , Ann . Sci. Nat. Bot., 
ser. 4, 11: 223. 1859. Phyllopsor a ochroxantha 
(Nyl.) Zahlbr., Cat. Lich. Univ. 10: 377. 1939. 
Type: Bolivia. Camplolicans, {1847,] Weddell s n 
(lectotype designated by Swinscow & Krog, 1981, 
H-NYL 20489; isolectotypes H, PC). 
~ subyirescens Nyl., Ann. Sci. Nat. Bot., ser. 

5, 7: 321. 1867. Phyllopsora subvirescens (Nyl.) 
G. Schneider, Biblioth. Lich. 13: 179. 1979. 
Type: Venezuela. Rio Negro, 1200 m, 1863, L.ins1ig 
.L.n.t. (holotype, H-NYL 20492). 
~ ernstiana Milll . Arg., Flora 60: 473. 1877. 
~ ernstiana (MUll. Arg.) Miill. Arg. , Flora 70: 
320. 1887. Phyllopsora ernstiana (MUll. Arg . ) 
MUll. Arg., Bot . .Jahrb. Syst. 20: 265. 1894 . 
Type: Venezuela. Oistrito Federal: Caracas, .E.r.ru!.t 
i.Q (holotype, G). 

f..§..Qn polydactyla MUll. Arg., Flora 70: 320 . 1887. 
Phyllopsora polydactyla (MUll. Arg.) Zahlbr., Cat. 
Lich. Univ. 4: 400. 1926. Type: Brazil . sao 
Paulo: Apiahy (Apia i) , Apr 1882, PUiggari 2156 
(holotype, G). 
~ spinulosa Vain io, Acta Soc. Fauna Fl. Fenn. 

2: 46. 1890. Phyllopsora spinulosa (Vainio) 
Zahlbr., Cat. Lich. Univ. 4: 401. 1926. Type: 
Brazil . Minas Gerais: Sitio, 1885, Vainio s n , 
Lich. Bras. Exs. 993 (holotype, TUR-VAIN 22627; 
isotypes, BH•2x, M, TOR-VAIN 22626, ZT). 
~ glabriuscula Nyl., Sert. lich. trop. 40. 

1891. Phyllopsora glabriuscula (Nyl.) Swinscow & 
l<rog, Lichenologist 13: 241. 1981. Type: CUba. 
Wriaht s n., Lich. Cub. ser. 2, 105 (holotype, 
H-NYL 20534) • 

Phyllopsora cinerella Zahlbr . in H. Magn. & Zahlbr . , 
Ark. Bot. 3IA(6) : 18. 1944. Type: u . s.A . Hawaii: 
Kauai, near Robinson's summerhouse, 1000 m, Feb 
1910, Faurie 308 (lectotype here des i gnated, PC; 
syntypes, Faurie 307, UPS, Maui, 350 m, ~ 
21J[, n .v.). 
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Phyllopsora cinerella Zahlbr. f. yirescens Zahlbr. in 
H. Magn. & Zahlbr., Ark . Bot. 31A(6): 19. 1944. 
Type: U.S.A . Hawaii: Oahu, near Honolulu, 400 m, 
Faurie 413 (lectotype here designated, PC; 
isolectotype , BM ) . 

Phyllopsora .mill'.:.t.in.i Swinscow & Krog , Lichenoloqist 
J: 232. 1981. Type: Kenya. Coast Prov .: Kwale 
District, Shimba Hills, :Kivumoni Fores t, 350 m, 
1972, Kroa & swinscow K 42 / J (holotype BM; 
isotypes, BM, O, UPS). 

Ph yllop s o r a cor a llina (Eschw . ) MO.ll. Arq . var. 
phaeobya•ina (Vainio) Brake, comb . nov , 
~ breviuscula Nyl. var . phaeobyssina Vainio, 
Ann . Acad . Sci. Fenn. , ser . A, 6(7) : 127. 1915. 
Phyllopsora breviuscula (Nyl . ) MUll. Arg. v ar . 
phaeobyssina (Vainio) Zahlbr., Cat. Lich. Univ. 4: 
396. 1926. Type: Guadeloupe . Houelmont, (189 7 ,] 
~ (holotype, TUR- VAIN 22602; isotype, 
NY ) . 

Phy llopsora corallipa (Eschw . ) MUll. Arg . var . 
sapten aia (Tuck . ) Brako , comb . e t s tat . nov . 
~ santensis Tuck. , Amer. J. Sci. Arts, ser. 
2 , 25: 428 . 1858. Phyllopsora santensis (Tuck..) 
Swinscow & Krog, Lichenologist 13 : 236. 1981. 
Type: U. S.A. South Carolina: (Berkeley Co.,] 
Santee Canal , 1849 , Rayenel 182 (holotype, 
FH- TUCK 2822). 

Phyllopsora ~ Miill. Arg. , Bull. Soc. Roy. Bot. 
Belgique 32 : 132. 1893. Type: Costa Rica . 
cartage : Terraba (Turrialba), 1893, Tonduz s . n. 
(holotype, G; isotypes, US•2x, as Pittier & 
Durand, Pl. Costar. Exs. 547 4) . 
~ porphyromelaena Vainio , Ann. Acad . Sci. 

Fenn . , ser . A, 15(6): 113 . 1921. phyllopsora 
porphyromelaena (Vainio) Zahlbr., cat . Lich . Univ. 
4: 401. 1926. Type: Philippines. LUzon : Bataan 
Prov., Mount Mariva les , Dec 1908, Mer r i ll s n , 
Bur . Sci. 6273 (lectotype designated by Swinscow & 
Krog, 1981, TUR- VAIN 22619; syntype , Bur. Sci. 
6256 , TUR-VAIN 22620; isosyntypes, BM, US). 
~ miradorensis Vainio, Dansk Bot . Ark. 4 (11): 

22. 1926. Phy11opsora mirado rensis (Vainio) G. 
Schneider, Biblioth. Lich . 13: 177. 1979 . Type: 
Mexico. ( Veracruz: ] Mirador, 18 Mar 1842, 
Lieb man n s n , Pl. Hex . 7373 (lectotype designated 
by Swinscow & Krog, 1981 , TUR- VAIN 34034 ; 
i sol ectotype, FH; syntype, Liebmann s . n. , Pl . Hex. 
7372A, TUR-VAIN 34035). 

Phyllopsor a formosan a Zahlbr. , Rep crt. Spec . Nov . 
Regni Veg. 33: 43. 1933. Type: Taiwan. Raisha, 5 
Jan 1925, Asahina s. n . (holotype , W) . 
~ corallina Eschw. f. ~ Malme, Ark . Bot . 

28A(7): 47 . 1936. Type: Brazil. Mate Grosso: 
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Santo AntOnio near Cuiabci, Morrinho, 24 Apr 1894, 
Malme s . n ., Lich. Regnell. 26078 (h olotype, S ). 

Phyllopsora minor Brake, nom . nov . 
~ coral l ina Eschw. var. schizophylloides 
Vainio, J. Bot. 34: 106. 1896. Phyllopsora 
cor allina (Eschw.) MUll . Arg . var. 
schizophylloides (Vainio) Zahlbr., Cat . Lich. 
Univ. 4: 397. 1926 (non Phyllopsora 
schizophylloides (Halme) Schneider Phyllopsora 
buettner i (MUll. Arg . ) Zahlbr. var. munda ( Malme) 
Brako) . Type: st. Vincent. Richmond Peak, 
1000-2000 m, Elliott 261 (lectotype designated 
by Swinscow & Kroq , 1981, TUR- VAIN 22612A; 
isolectotype , BM) . 

Phyllopsora parvi folia (Pers.) Miill . Arg. var. 
breviuscula (Nyl.) Brake, comb. et stat. nov . 

Phyllopsora breviuscula (Nyl . ) MUll. Arg. , Bull. 
Herb. Boissier 2(Appendix 1) : 45. 1894. ~ 
breviuscula Nyl. , Ann. Sci. Nat. Bot. , ser. 4, 19: 
339. 1863. ~ paryifolja• breyiuscula (Nyl.) 
Nyl., Ann . Sci. Nat . Bot., ser . 5, 7: 321. 1867 . 
fa2U. breyjuscula (Nyl . ) MUll. Arg., Flora 65: 
48 3. 1882 . Type: Cuba . (Oriente:) Monte verde, 
Wrjqht s.n. (holotype , H-NYL 20557; isotypes as 
Lich. Cub . 181, B, BM, G=3x, L=2x, UPS). 

Phyllopsora brachyspora MUll. Arg., Bot. Jahrb. Syst. 
20: 264. 1894 . Type: Tanzania . "Hochwald ob Kwa 
Mstufa in Usambara, o.o. Afr .", 1894, Holst 9181 
P..&Jh (holotype , G; isotypes, BM, M, W) . 

Phyllopsora subcrustacea (Malme) Brako , comb. et 
stat. nov. 
~ corallina Eschw . var. subcrust acea Malme, 
Ark. Bot. 28A(7 ) : 47. 1936. Phyllopsora corallina 
(Eschw. ) MUll. Arg. var. subcrust acea (Malme) 
Zahlbr., Cat. Lich . Univ . 10: 377 . 1939. Type: 
Paraguay. AsunciOn, 18 Aug 1893, Malme s.n., 
Lich . Regnell. 16128 (holotype, S; i sotype, UPS). 

The following taxa, previously assigned to 
Phyllopsora, do not belong to the genus as currently 
delimited and are placed in other genera (indicated in 
boldface): 

Lecidea aleuroides Stirton, .J. Linn. Bot. 14: 469. 1875 . 
Phyllopsor a aleuroides (Stirton) Mi.ill. Arg., Bull. 
Herb . Boissier 2 (Appendix 1 ): 45. 1894 . Type. 
New Zealand. Near Well i ngton, Buchanan s.n. 
(lectotype designated by Galloway 1983, GLAM; 
isolectotypes, BM, WELT) . 

=Psoromid ium. aleuroides (Stirton) D. Galloway 
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~ congregans Zahlbr., Akad. Wiss. Wien, Math­
Naturwiss. Kl., Oenk.schr. 104: 305. 1941. 
Phyllopsora congregans (Zahlbr . ) D. Galloway, 
New Zealand J . Bot. 21 : 196. 1983. Type: New 
Zealand. otago, Mt. cargill near Dunedin, 400 m, 
May 1935, J s Thomson A96 (lectotype, W3424). 

- Trapeliopsis congregans (Zahlbr . ) Brake, comb. 
nov. 

~ coroniformis Krempelh., Verh. Zool .-Bot. Ges . 
Wien 18: 327 . 1868. Phyllopsora coroniformis 
(Krempelh.) Zahlbr. in Engler & Prantl, Nat. 
Pflanzenfam. 1(1*}: 139. 1905 . ~ 
coronifomis (Krempelh . ) Jatta, Flora Ital. 
Cryptog . , 3 : 520. 1911. Type: USA. Texas, Ex . 
hb. Endichler (holotype, M). 

- b2n 2UilAll, (Tayl. ) Reinke 

Phyllopsora crvotocarpa Riddle, Mycologia 15: 80. 1923. 
Type: cuba. Isle of Pines: San Juan, 15 Mar 
1916, Britton et al 15588 (holotype, FH; isotype 
FH, NY) . 

:o::rallhanera cryptocama (Riddle) Brako, comb. 
nov. 

Phyllopsora ~ w. Riedl, dsterr. Bot . Z . 121: 145. 
1973. Type: surinam. 1827, We i g el s .n . (holotype, 
W). 

=Crocynia gossypina (Sw . ) Massa!. 

Phyllopsora melanocarpa Mii l l. Arg., Hedwigia 34 : 28. 
1895. Type: Australia. Victoria , Wi lson 150 
{holotype, G; isotype W). 

=Neophy1lis pacbvohylla (MUll. Arg.) G. Schneider 

Phyllopsora s ubc orallina Zahlbr ., Ann. Mycol. 33: 43. 
1935. Type: U.S.A . Florida : Sanford, Mar 1928 , 
Brum....1Q (lectotype here designated, W; syntype, 
~,FH). 

=Catinaria subcorallina (Zah l br . ) Brako 

Phyllopsora s ubfi lamentosa Zahlbr. , Ann. Mycol. 33: 44. 
1935. Type: U.S.A. Florida: Sanford, ~ 
(holotype, W). 

=~ •ubfilamantosa (Zahlbr. ) Brake 

Psoromidium wellingtonii Stirton, Proc . Phil. Soc. 
Glasgow 10 : 304. 1877. Phyllopsora wellingtonii 
(Stirton) MUll. Arg . , Bull. Herb. Boissier 
2 (Appendix 1): 45. 1894. Type: New Zealand . 
Near Wellington, J. Buchanan s. n . (lectotype 
designated by o. Galloway , 1983, BM). 

- PsoromidiUJI. aleuroides (Stirton) o . Galloway 
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The following taxa are also excluded from 
Phyllopsora, but do not belong to any currently 
r ecognized genera and are here listed a lphabetically by 
their basionyms: 

Biatora pyrrhoaelaena Tuck.. , Amer. J. Sci. Arts , 
ser. 2, 28: 205. 1859. Phyllopsora 
pyrrhomelaena (Tuck . ) Swi n scow & Krog, 
Lichenologist 13 : 244. 1981. Type: CUba. 
(Oriente :) Monte verde woods , 7 Apr, Wright s n , 
Lich . Cub. 17 8 (holotype, FH; isotypes, BM , BUF , 
:r.-<2x, UPS , US•2x) . 

This species belongs in an undescribed genus in the 
Bacidiaceae. It differs from Phyllopsor a by its 
apothecial a natomy and p i qmentation. 

Lecidea euratellae Malme, Ark . Bot. 28A(7): 4 2. 
193 6. Phyllopsoro curatellae (Malme) G. 
Schneider, Biblioth . Lich. 13: 175. 1979. Type: 
Brazil. Mato Grosso: Cu iabA, 27 Nov 1893, ~ 
Ln...., Lich. Regnell. 203 8 (lectot ype designated by 
Swinscow & Kroq, 1981, S; isolectotype, UPS ) . 

This species belongs t o a n undescribed genus i n the 
Leca noraceae based on its ascal type, dark h ypothecium 
and small ascospores. 

Lecidea leucophyllina Nyl., Ann. Sci. Nat. Bot., 
ser. 4, 19: 347. 1863. Thalloid ima leucophyl linum 
(Nyl.) MUl l. Arg. , Rev. My col. 10 : 60. 1888. 
Siatora leucophyllina (Nyl. ) Tuck . , Synop. N. 
Amer . Lich. 2: 40 . 1888. ~ l eucoohyll j na 
(Nyl.) Zahlbr . , Cat. Lich . Univ . 4 : 402. 1926. 
Type: Cuba. Wright s . n . (holotype , H-NYL 
17345C,E; isotypes as Lich . Cub . 213, BM•2x, BUF, 
FH- TUCK 3018, FH, G=3x, L-2x , UPS). 

This species belongs to an undescribed genus in the 
Bacidiaceae based o n its ascal type, its sorediate 
thallus containing sekikaic acid, its apothecia with 
refract i le granules, and its long septate, thin-walled 
ascospores. 

~ a tylophora Malme, Ark. Bot. 28A(7) : 40 . 
1936. Phy llopsora sty lophora (Malme) G. 
Schneider, Biblioth . Lich. 13 : 179. 1979. Ty pe : 
Brazi l. Mato Grosso: Serra da Chapada, Buruti, 27 
Jun 1894, Mal me s n (holotype, S; isotypes , G, H, 
US ) . 

This s pecies belongs in the Lecanoraceae b ased on the 
ascal type characteristic o f t he fami ly and simple, 
hyaline, broad ascospores . 

Lecidea thaleriza Stirton, Trans. Glasgow Soc. Field 
Nat . 5 : 217. 187 7 . Phyllopsora thaleri za 
(Stirton) G. Schneider, Bi b lioth . Lich. 13: 180 . 
1979. Type: South Africa. Somerset East, 
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Boschberg, 1874, Mcewan s.n. (holotype, BM ; not 
found i n GLAM) • 
~ compaq inata MUll. Arg., Rev. Mycol. 10: 60. 

1888. Phyllopsora compaginata (HUll. Arg.) G. 
Schneider, Bib lioth. Lich . 13: 175. 1979. Type: 
Paraguay. Cerro San Thomas, Jun 1881 , ~ 
.il..l.i (holotype, G, isotypes, M, W; possibl e 
isotype, H-NYL 4 132). 

This species belongs to a n undescribed genus in the 
Bacidiaceae. It differs from Phyllopsora by its pseudo­
parenchymatous hypothecium, i ts crustose thallus and its 
algal type which does not agree well with 
Pseudochlorella. 

Pbyllopsora longispora Swinscow & l<rog, Nord. 3 . 
Bot. 5 :493. 1985. Type: Kenya. Western Prov.: 
Kakamega District, Kak.amega Forest , 1700 m, 20 Jan 
1970, Santesson 216981\ (holotype, UPS). 

This species belongs to an undescribed genu s in the the 
Bacid i aceae . It has a squamulose thallus like 
Phyllopsora, an apothecial anatomy like ~ ~ 
and long filiform thin-walled ascospores . It is only 
known from the t ype collection. 

Full synonymy and additional nomenclatural c hanges i n 
Phyllopsor a wil l be included in forthcoming public­
ations. 
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ABsTRACT 

Four new species o f ParmeZ.ia (Parmeliaceae, lichenized 
Ascomycotina) are described f r om southern Africa. They are: 
Parmel.ia dwaasbergensis Brusse, P. inops Brusse, P. LyPi­
gero Brusse, and P. sitiens Brusse. Two new combinations 
are made: Parrnelia evernica (Hale) Brusse and P . rubropus ­
tuZata (Hale ) Brusse. Two lichens are recorded for the fi rst 
time from southern Africa and notes on seven Parmel.ia spec ­
ies are given . 

PAA'IELIA I::lrlAASBERGENSIS Brusse, sp. nov. Fig . 2 

Thallus foliosus, saxicola, ad 5 em diametro, laxe adn­
atus , 85- 175 lJm crassus. Lobi elongati , imbricati, 0,5-
3 ,.0 rom lati. Thallus superne cinereu s , nitidus, isidiis sor­
ediisque desti tutus. Cortex superior 13 - 15 1.1m eras sus. 
Stratwn gonidiale 15 - 45 1.1m crassum, algis Trebou:r:iis , 6,5 
- 16 ,5 1.1m diametris. Medu'LZa alba , 45 - 95 )Jm crassa. Cor­
tex inferior 8 - 11 1.1 m crassus. Tha'L'Lus inferne piceus, sat 
rhizinatus. Rhizinae simplices, 40 - 100 lJm crassae . Apoth­
eaia et pycnidia non visa. Tha'L'Lus atranorinum, acidum hypo­
sticticum , acidum hyposalazinicum et acidum hypoconsticticum 
continens. 

lYPlJS: SOUTH AFRICA, CAPE PROVINCE - 3323 (Willowmore) : 
7 km s of road junction near Misgunst Farm, farm -Krotmne­
kloof, E s ide of Dwaasberg hill. Table Mountain Sandstone 
outcrop on s w slope , on SW' face. Alt. 1060 m ( -CB) . F. Br­
usse 5211, 8. iii. 1988 <PRE, hole-; BM, COLO, l.D, iso-)-
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Figura 2. 

Thallus foliose , s a xicolous, to 5 em across, loosely 
adnate , 85 - 175 1-1m thick. t:.obes elongate , imbricate, 0,5-
3 , 0 mm broad. Upper su:rtface grey, g l ossy, without isidia or 
soredia. Uppe1' co1'tex 13 - 15 ~m thick. AZgaZ 1.aye1' 15 - 45 
~m thick, a l gae Tr>ebou.xia , 6 , 5 - 16,5 ~m diam . MeduZZa whi ­
te, 4 5 - 9 5 ~m thick . LOOJe1' co1'tex 8 - 11 ~m thick . LOOJer 
surface black, moderately rhizinate. Rhizines s i mpl e , 40 -
100 ~m thick. Apothecia and pycnidia not seen. Chemis try: 
atranorin, hypostictic, hyposal azini:c , and hypoconstictic 
acids p resent. 

This new species is probabl y most closel y related to the 
Austr a lian, Parapannelia broumliei Elix & Johnston (1988 ) 
with a chestnut brown lower surface. Parrnelia dLJaasbergensis 
is black be low, and is more loose l y a dna t e and broader lobed 
than P. brownliei. I n addition , P. brownliei contains hypo­
stictic acid as the only major medullary consti tuent, hypo­
constictic acid being found in minor quanti ties , and hypo­
salaz inic acid being present only in trace amounts . Pannelia 
dLJaasbergensis , on the other hand, contains these s ubstances 
in mor e or l ess e qual concentrations (i.e. a ll three subs­
tances are present in major amounts ). 

Parmelia dbJaasbergensis is also r e late d to the fol lowing 
species to be described new, Pannelia i nops , but is also 
more loosel y adnate and broade r-lobed than t h e latte r. 

Other Paraparmelia ' s containing hypostictic acid are 
isidiate . 

The habit of this lichen resembles loose forms of Parm­
eZia vanderby Zii Zahlbr. (sometimes r eferre d to as a dist­
inct species , P. prolata Ba l e). This l oose habit is also 
f r equently found in P. tortuZa Kurek. , which thi s new l ichen 
may a l so resembl e. · 

At present t hi s new s p eci es i s known only from the type 
local ity , the east side of a hill called Dwaasberg, north­
eas t of Uniondale. 

PARMELIA INOPS Brusse , sp . nov . Fig. 3 

Thallus minute foliosus 1 s axicola , ad 3 , 5 em diametro. 
Lobi elongati vel sublineares, 0 , 2 - 1, 0 mm lati, 65 - 160 
lJm c r assi. Thallus superne cine r eus, nitidus , isi diis sor ed­
iisque destitutus. Cor tex superi or 9 - 16 l.lm crassus. Stra­
tum gonidiaZe 15 - 30 ).Jm crassum , algis TJ>ebou::r:iis , 5,5 -
17 lJm diametris. MeduZZa alba , 30- 110 lJm crassa. Cortex 
infePior 7 - 12 ).Jm crassus. Tha l Zus in ferne p i ceus , sat r hi­
zinatus . Rhizinae simplices 1 35 - 55 l.J.m crassae. Apothecia 



adnata , ad 1,5 mm diametris. Hypo­
t heciwn hya linum , 13 - 35 lJm eras­
sum. Subhymenium hyalinum , 9 - 12 
lJ ffi crassum, J+ pallide caeruleum. 
l!ymeniwn hyalinum, 45 - 50 vm altum , 
.J+ caeruleum . Asci c l avati, tholis 
J + caerul eis ( f igura 1) . Ascosporae 
oc tonae , hyal i nae , s implices , ellip­
soideae, 7 , 5 - 12 ,0 X 4 , 5 - 7,0 lJm . 
Pycnidia non visa. Tha Z Z.us a tranor­
inum , acidum hypos ticticum , acidum 
hyposalazinicum et acidum hypocons­
ticticum continens. 

TYPUS : SOUTH AFRICA, CAPE PROV­
INCE - 3323 (Willowmore)' 7 km S of 
r oad junction at Misqunst Farm , 
farm Krommekloof, E side of Dwaas­
berg hill. Near S base of Table 
f.tountain Sandstone outcrop , on SW 

23 

I 
s lope . Al t . 1060 m ( - CB). F. Bru- FIGURE 1. PanneUa inops 
sse 5212 , 8 . iii. 1988 (PRE., holo- ;Brusse , ascus and para­
B'-1, COLO, LD, iso- ). Figura 3. physes. F. Brusse 5212 , 

Thallus minutely foliose , saxi - holotype . Bar = 10 urn. 

coleus , to 3, 5 em across. Lobes elongate to sub linear, 0, 2 
- 1, 0 mm broad, 65- 160 vm thick . Upper surface grey, glo­
ssy, without isidia or soredia . Upper cortex 9 - 16 vm 
thick. ALgal layer 15 - 30 ~m thick, algae Trebou:ria , 5 , 5 -
17 ~m diam . Medulla white , 30 - 110 ~m thick . Lower cortex 
7 - 12 urn thi ck. Under su"t'face black, moderately rhiz i nate. 
Rhizines s imple , 35 - 55 um thick . Apothecia adnat e, to 1,5 
mm across. Hypothecium hyaline, 13 - 35 ~m thick . Subhymen­
iwn hyaline, 9 - 12 1Jm thick , J+ pale blue. Hymenium hyal­
ine , 45 - 50 vm h i gh , J + blue . Asci clavate, eight-spored, 
tholus J+ blue (figure 1). Ascospor es hyaline, simple, ell­
ipsoid, 7, 5 - 12 , 0 X 4 , 5 - 7 , 0 11m. Pycnidia not seen . Chem­
istry : atranorin , hypostictic, hyposalazinic and hypocons­
tictic acids present. 

This new species is p robably most closely r elated to the 
Australian , ParaparmeZia brownZiei Elix & Johnston (19BB) , 
with a chestnut brown lower surface. ParmeZia inops is black 
below , and is t~ghter and more narrow lobed than P . brOllm­
liei . ParaparmeZia brownliei contains hypostictic acid a s 
the only major medullary s ubstance, hypoconstictic aci d 
being found as a minor constituent, and only traces of hypo­
salazinic acid are present. I n contrast, P. inops contains 
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these substances in approximately equal concentrations (i .e . 
a ll three s ubs tances are present in major amounts) . 

PanneZia inops is also related to the previous new spec­
ies from the same locality, P . dhlaasbergensis , but is tight­
er and more narrow-lobed than the latter. 

Thi s new species r esembles the mor e common, P. xantho­
melanoides (Elix & Nash) Brusse ( 1988b), but contains the 
hypostictic acid series instead of the stictic acid series. 

Par>apannelia subtropica Elix & Johnston ( 1986) may be 
close to the hypotheti ca l isidiate counte rpart of this sp e ­
cies, but the lobes are elongate, not sublinear as in P. 
inops , and contains norsti ctic acid as the major consti t ­
uent, with only traces of hypostictic and hyposalazinic 
acids. 

At present this new species is known only from t he type 
colle ction, from just e a st of Dwaasbe rg hill, north-east of 
Uniondale. 

PARMELI A L YR I GERA Brus se , sp . nov. Fig. 4 

Thallus crustos us et e ffiguratus , saxicola, ad 3 em 
diametro. Lobi elongati, 0,2 - 0 , 7 mm lati, 65 - 100 lJID 
crassi. Thal.Zus superne flavo-v i ridi s , s ubnitidus vel grosse 
pruinosus, isidiatus. Isidia 0 , 05- 0,1 mm crassa. Cortex 
superior IS - 20 ~m crass us. Stroatwn gonidiaZe 20 - 35 ~m 
crassum, algis Trebou:r:iis , 5 - 18 , S lJ ID diametris. f.fedul.Z.a 
alba, 20 - 40 lJm crassa . Cor tex inferior 10 - 13 lJID crassu s . 
ThaZZ.us inferne piceus. Rhizinae non bene evolutae. Apothe­
ci a non visa . Pyanidia hyalina , globos a , 110 - 150 lJm prof­
unda, 90 - 110 lJID lata . Pycnidiosporae hyalinae , aciculares, 
6 - 9 X 0 ,8 urn. Tha.ZZus acidum u s ni cum, acidum hypos tict ­
icum , acidum hyposalazinicum et acidum hypoconsticticum 
contine ns. 

1YP!JS: S0l1l'H AFRICA, CAPE PROVINCE - 2630 (Carolina) : 
km from Amsterdam to Nerston, "farm Tweepoort, hill slope 
with SW aspect. On basic r ocks of the Usus whana complex. 
Alt. 1440 m ( -DAl. F. Brusse 5564 , 13. v . 1988 (PRE, holo-; 
9'\, COLO, iso-). Figura 4. 

Thallus effigurate-crustose, saxicolous, to 3 em across. 
Lobes e longate , 0 , 2 - 0 , 7 mm broad, 65 - 100 urn thick . 
Upper surf ace yellow-green, subnitid to coarse-pruinose, 
isidiate. Isidia 0 ,05 - 0,1 mm thick. Upper cortex 15 - 20 
~m thick . AZgaZ Zayer 20 - 35 ~m thick, algae Trebouria , 5 
- 18,5 ~m diam. MeduZZa white, 20 - 40 ~m thick. Lower cor ­
tex 10 - 13 lJID thicK . Lower SUI' face black. Rhizines not 
well developed. Apotheaia not seen . Pyanidia hyaline, glob-
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FIGURE 2. - PamteUa dzJaasbePgensis Brusse , habit. F. Bru­
sse 5211 , holotype. Scale in mm. 

FIGURE 3. - Parme'Lia inops Brusse , habit. F. Brusse 5212 , 
holotype . Scal e in nun. 
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ose , 110 - 150 ~m deep , 90 - 110 ~m wide. Pycnidiospores 
hyaline needles, 6 - 9 X 0,8 JJm. Chemistry : u s ni c acid i n 
the cortex, hypostictic, hyposalazinic and hypoconstictic 
acids in the medulla. 

This is a uni que new species , probably belonging to the 
Parmel.ia adhaer ens Nyl . group. This is the first s pecies of 
this group known to be isidiate. Like P. adhaerens , P. Z.yr­
igera contains hypostictic acid in the medulla, but lacks 
the stictic acid of P. adhaerens , and contains hyposalazi­
nic acid i nstead. 

Without close inspection , this new lichen resembles the 
widespread (in the eastern half of the country} P. adl.igans 
Brusse ( 1988b) , which this lichen was at first presumed to 
be . However, P. adligans contains atranorin as well as usnic 
acid in the upper cortex, contains only the stictic acid 
complex in the medulla, and most of all lacks isidia. 

PameZia tantiHum Brusse (syn. XanthoparmeZia incons­
picua Hale, 1987) is not really the non-isidia t e progenitor 
of this species, f or although small, it is genuinely fol­
iose, has a g lossy upper surface, and small, true r h i zines 
below. 

The rock. type from which this new lichen was collected 
is restricted to small areas of the south-eastern Transvaal 
and adjacent Swaziland, and is a fine grained, dark. grey , 
basic igneous rock. , belonging to the Ususwhana complex. 
However, it would be surprising if this species were rest­
ricted to this rock type. 

At present , this new s pecies is known only from the type 
locality, in the hills just east o f Amsterdam , in the south­
east e rn Transvaal . 

PARMELIA SITIENS Brusse, sp. nov . Fig. 5 

Thallus minute foliosus, saxicola, ad 2 em diametro, 
arcte adnatus . Lobi elongati , truncati , 0,2- 1,0 mm lati, 
95 - 200 um crassi. Thallus superne cinereus , nitidus , emac­
ulatus , isidiis sorediisque destitutus . Cortez superior 13 
- 16 urn crassus. Stratum gonidiale 20 - 45 um crassum , algis 
Trebouxiis , 4 - 18 ~m diametris . MeduLla a lba, 45 - 120 ~m 
crassa. Cortex i nferior 10 - 14 \.lm crassus. Thallus inferme 
piceus, sat rhizinatus. Rhizinae simplices , 45 - 140 lJID 
crassae. Apothecia et pycnidia non visa. ThaZ..Z.us atranor­
inum, acidum salazinicum et materiam ignotam continens. 

1YPUS: SOuTH AFRICA , CAPE PROVINCE - 3319 (Worcester): 
w side of Fr anschhoek. Pass, overlooking the town of Frans ­
chhoek, above hairpin bend and just below summit of Pass. 
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FIGURE 4. - ParmeUa Zyi'igera Brusse , habit. F. Brus se 5564, 
holotype. Scale in mm. 

FIGURE 5. - ParmeZia sitiens Brusse, habit. F. Brousse 5437, 
holotype. Scale in mm . 
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Large Table Mountain Sandstone outcrop on steep W slope. On 
sloped N face at base of outcrop. Alt. 730 m ( -CC). F. Bru.­
sse 543? , 20. iii. 1988 <PRE, holo- ; 8'1, iso-l. Figura 5. 

Thallus minutely foliose , saxicolous, to 2 em across , 
tightly adnate. Lobes elongate , truncate, 0,2- 1,0 mm 
broad, 95 - 200 1..1m thick. Upper surface grey, glossy, emac­
ulate , non- isidiate and non-sorediate. Upper cortez 13 - 16 
um thick. Atgat layer 20 - 45 um thick, algae Trebouxia , 4 
- 18 um diam. Medutla white, 45 - 120 um thick. Lower aor­
tex 10 - 14 1-1m thick. Lower SUPface black, moderately rhiz­
inate. Rhizines simple, 45 - 140 1Jm thick . Apothecia and 
pycnidia not s een. Chemistry: atranorin, salazinic acid and 
the "chalybaeizans unknown" present . 

ParmeZ.ia sitiens is the second Paraparmelia known to 
contain salazinic acid and the "chalybaeizans unknown" in 
the medulla , the first being the common P. condy"Loides 
Kurek. (Bale 1972 , 1976). P . sitiens i s a much s maller l ic­
hen than P. condy"Loides , and also has a black rather than a 
pale lowe r surface. The under surface colour of P. condy "L ­
oides is quite variable, and can become sooty black in some 
places o n certain spec i mens . Judicious selection of s uch 
material, can produce specimens that look homogeneously 
black below, but further collections at the locality of 
origin will reveal the variation again. Nevertheless, the 
normal colour for the unde r surface of P. condy"Loid€s is 
pale brown . 

PameZia pudens Brusse (1986) is another small Parapar­
me"Lia with a black lower surface which contains salazinic 
acid, but this lichen lacks the "chalybae izans unknown" and 
has smaller discrete sublinear to linear lobes . P. sitiens 
has broader, truncate , e longate lobes that are contiguous, 
not discrete. 

At present, this ne w species is known only from the 
type locality, just east of the town of Franschhoek, i n the 
south- western Cape Province. 

NEW CQ'IBINATIONS 

Brusse ( 1988b, 1989) has made new combinations in Par­
me"Lia for lichens previously assigned to ParapanneZia and 
XanthoparmeZia, by other authors, notably Hale and Elix, 
for reasons explained by Brusse (1988a ). A propos al, 291A 
(McNeill 1986), which would have rendered all lectotypifi ­
cations proposed before 1935 void, has no t been passed by 
the Be rlin International Botanical Congress (Greuter & 

McNeill 1987 , McNeill 1987 ) . Thi s l e ave s the first typifi-
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cation of Parmetia as ParrneZia consper>sa Ach . (Clements & 

Shear 1931), and the a rguments p resented by Brusse ( 1988a) 
unchanged. 

The following new combinations in Parmelia are p ropo­
sed: 

PanneZia evernica (Hale) Brusse , comb. nov. 
Basionym: Xanthoparmelia evernica Hale, Mycotaxo n 27: 
577 , 1986 . 

Pannelia 'l'Ubropustu.Zata (Hale) Brusse , comb. nov . 
Basionym: Xanthopame U a rubropustuZata Hale, Myaotaxcn 
29 : 264 , 1987. 

NEW Ll CHEN RECORDS 

PameZia (Parmotr ema! arauaarial'W11 Zahlbr. 

SWAZILAND - 2531 (Mbabane): Mbabane distr ict. 10 km 
from Ezulweni to Commissie Nek, near nJinjane Kraal. Kloof 
fores t patch on SE s lope, near mountain s ummit . On vertical 
f ace of granite boulder, in compl ete shade. Alt . 990m { -AC 
) . F. Brusse 4304 , 25. xii. 1985 (!lM1 l.D 1 PRE, US > . 

This material is not quite identical to the holotype 
(W) , but one of the pigments is the same as in both pieces 
of the holotype. A series of aliphatic acids are present in 
the above material in high concentrations, some of which 
seem the same as in the holotype {as judged by TLC in three 
solve nt s ystems ). Thi s difference is probably chemosyndro­
mic, and is p robably not taxonomically significant. 

Porpidia (PoeZtiaria) turgesaens (Koerb .) Brusse 

SOUTH AFRICA, CAPE PROVINCE - 3225 (Fort Beaufort) : 
Katbe rg Pass be tween Fort Beau f ort and Quee ns town . Main 
Katberg Forest, steep SW slope of Branderskop, at Rest Spot. 
On SW face o f Beaufort mudstone boulder near s tream, in 
deep forest shade . Alt . 1100 m ( -BC). F. Brusse 5143 , 3 . 
iii. 1988 (13M, COLO, L.D, PRE> . 

This mater ial is unusual in that it lacks confluentic 
and 2' -0-methylperlatolic acids. In fact, no substances 
were detected by TLC. However, there seems to be no signi­
ficant morphological differences between this material and 
the a vailable descriptions of P. t;urgesaens (Hertel 1984) , 
although I have not examined any authentic material. 

f'VTES ON seNE Pm-lELIACEAE 
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ParmeUa astl'icta Brusse, BothaUa 15, 3 15, 1984. 
Synonyms : Paraparme~ia as t ricta (Brusse) Elix & Jen 
Johnston, Mycotao:on 27, 279 , 1986 . 

Parapannelia o7,ivetor>ica Nash & Elix, Mycota­
o:on 29, 468 , 1987. 

Dr Elix has kindly sent me a fragment of Pannotr>ema de­
methylmicrophyl l inicwn Elix as an a uthentic source of 4- 0 -
demethylmicrophyllinic acid. This was run on TLC plates to­
gether wi t h a l ect oronic acid a nd an acetone extract of Par ­
melia astricta, and although running close together on all 
three plates , 4-0-demethylmicrophyllinic acid has a pale 
pinkish colour, whereas alectoronic acid i s c ompletely col­
ourless. This indicated that P. astPicta does not contain 
alectoronic aci d as originall y stated, but 4- 0 - demethylmic­
rophyllinic acid. This renders PaT"<IpanneZia olivetoroica Nash 
& Eli x, a synonym of PanneZ.ia astPicta Brusse . 

Parmelia astriata is a cormnon lichen in the southern and 
south- western Cape Province , and the following are additio­
na l localities for t h is species, over and above Bain' s Kloof 
and those c i ted by Brusse (1988b)' 

SOUTR AFRICA , CAPE PROVINCE - 3318 (Cape Town), Cape 
Town , sou th side of summit of Table Mountain. On vertical 
SW face of Table Moun tain Sandstone outcrop on SW s lope. 
Alt. 1040 m C -CD> . F. Brusse 5415 , 18. iii. 1988 <BM, PRE>. 
3319 (Worcester): Surmnit of .Jona ' s Kop in the Riviersonder­
end Mountains near Vi l lier sdorp. On l ow Table Mountain Sand­
stone outcrop in rock shade , on N slope. Alt. 1620 m (-DC ) . 

F. Brusse 5464 , 21. iii. 1988 <BM, PRE>. 3320 (Montagu ) ' 7 
km S of winery at Barrydale , Tradouw Pass , on Table Mount­
ain Sandstone cliffs with overall S aspect, b u t on sloped 
portion with W aspe ct. Al t . 300m ( - DC) . F. Brusse 5343 , 
14. iii. 1988 CBM, PRE >. 3419 (Caledon)' Swnmit of Galge­
berg near Gr eyton (but accessed via McGregor) , farm Galge 
Berg. On S face of Tabl e Mountain Sandstone cliff on s teep 
s slope . Alt. 14 10 m ( -BA). F. Brusse 5488 , 22 . iii. 1988 
<BM, COLO, LD, PRE >· 

ParmeZia bunneistel'i Elix , Aus troL . J. Bot . 24, 664 , 1976 . 
Synonym' XantlzoparmeUa bunneistel'i (Elix) Egan , Bryo­
Logist as, 129 , 1982. 

An interesting extension of the southern African range 
of this species , c . f. Br usse (1988b) , is p r ovided by the 
following specimen: 

SOUTH AFRICA, CAPE PROVINCE - 3219 (Wuppe rtal) : 5 km NW 
of Wupperthal. Small h ill just N of Kouberg settlement . On 
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TMS on s to w s lopes. Alt. 900 m ( -ACl. F. Brusse 3197 , 4. 
v. 198 1 (PRE >. 

PanneZia faus ta Brusse , Mycotaxon 27, 185 , 1986. 

The range of this lichen, which was p r evious ly only 
known from the summit of Swartberg Pass near the Cango Cav­
es and Oudtshoorn (the type l ocali ty) , has been significan­
tly increased by the followi ng specimens: 

SOUTH AFRICA, CAPE PROVINCE - 3318 (Cape Town ) ' Cape 
Town, south side of summit of Tabl e Mountain, ssw slope 
overlooking Re ly-Hutchinson Reservoir. On S side of Tabl e 
Mountain Sandstone outcrop. Alt. 950 m ( -CD). F . BY*UBSe 
5423 , 19 . iii. 1988 (EM, PRE, UPS ) . 3319 (Worcester) ' Bawe­
qua' s Mountains, east of Paarl , near TV tower. On NW Table 
Mountain Sandstone cliffs on almost vertical s lope. Alt. 
1070 m ( -cAl. F. Brusse 5405 , 17. iii. 1988 (EM, LD, PRE >. 
Summit of Jona' s Kop in the Rivier sonderend Mountains near 
Villiersdorp. On Table Mountain Sandstone outcrop in rock 
shade on N s lope. Alt. 1620 m ( -!JC). F. Brusse 5464b , 21. 
iii. 1988 (EM, PRE > . 

PanneZia mongaensis Elix, Austral . J . Bot . 29, 22 , 1981. 
Synonyms: ParaparmeZia mongaensis (Elix) El ix & Jen Joh­
ns t on, Mycota:con 21, 280 , 1986. 

Parmelia insignis Br usse, Mycotaxon 27: 186, 
1986. 

Since the last note on Pannelia insignia (Brusse 1988b) 
I have been able t o examine an Australian specimen of P. 
mongaensis , through the generosity of Dr J. A. Elix (Canbe­
rra). Although ascospores wer e again not found, despite the 
presence of s mal l apothecia, the general appearances of the 
lichens and the chemistries are identical, s o t hat I have no 
hesitation in synonomizing P. insignis with P. mongaensis. 
The 11 insig- 1" of the original publication is stenosporonic 
acid a nd the 11 insig-2" is colensoic acid. Divaronic acid 
also occurs in this species i n minor quantities as wel l as 
one or two substances in t h e physodic acid series, but these 
latter substances often occur only as traces . 

The synonym Parmelia i nsignis Brusse is , in fact , the 
first r ecord of P. mongaensis Elix from southern Africa (and 
t he African continent), and not the specimen reported to 
have been collected from Magoeba • s Kloof, cited by Nash and 
Elix (1987 ) . 

The southern African range of this lichen has been ext­
e nded almost to Cape Town by the following specimens: 
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SOUTH AFRICA, CAPE PROVINCE - 3319 (Worce5ter): Bawe­
qua's Mountai ns, east of Paarl . Rugenootskop. On low Table 
Mountain Sandstone pavedment, on fairly gentle E s lope . 
Lines the mouths of rock pockets here. Alt . 1070 m ( -cAl • 
F. Brusse 5411 , 17. iii. 1988 (B'I, COLO, PRE >. 3324 (Steyt­
lerville) : Suuranysberg Range. 7, 5 km from the Krom River 
bridge at Assegaaibos near Kareedouw to the Upper Kouga 
River Basin area. On S face at base o f Table Mountain Sand­
stone outcrop on steep W slope. Alt. 600 m ( -CD). F. Brusse 
5190 , 7. iii. 1988 (B'I, COLO, LD, PRE, UC, UPS> · 

PanneUa nimbicol.a Brusse , Mycotazon 27: 238, 1986. 

This rare lichen has now been found further west in the 
Langeberg at Garcia's Pass near Riversdale. It was origi­
ally only known from the very eastern e nd of the Langeberg 
Range (actually the very western end of the succeeding 
mountain range, the Outeniqua Mountains) at Robinson 's 
Pass. 

SOUTH AFRICA , CAPE PROVINCE - 3321 (Ladismith) : 17 km N 
of Riverdale, Garcia's Pass. SW slopes of Kareekop, Lange­
berg Range. On Table Mountain sandstone outcrops on steep S 
slope. Alt. soo m ( -cc>. F. Brusse 5338 , 14 . iii. 1988 
(B'I, PRE> . 

ParmeZia princeps Brusse , BothaUa 17 : 27, 1987. 

The type locality of this lichen was thoroughly examined 
for mor e material , in an effort to clarify the s tatus of 
this name, since the type material is rather scanty and 
mixed with Pannelia squamariata Nyl. or a very similar spe­
cies. However, I was unable to find a brown Pannel-ia with a 
chemistry identical to the original material, but did find 
material containing "squama tic acid". This determination is 
err oneous, but the uppermost substance (which fluoresces 
white under longwave ultra-violet light) on plate B, seems 
identical to one of the substances in PanneZ.ia thamnoZ.ica 
(Hale) Brusse, which does contain squamatic acid. Three 
other substances are present, but do not correspond on TLC 
plates to any of the other substances in P. thamno~ica or 
to thamnolic and decarboxythamnolic acids. The new material 
of P. princeps has lobes with scabrous upper surfaces up to 
1 mm broad and apothecia up to 1, 5 mm broad . The lichen 
appears to be related to P. trachythaUina Essl. 

Besides the type locali ty at Witelskloof near Clanwil­
liam, this lichen has also been found at Nuwekloof near 
Tulbagh: 
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SOUTH AFRICA, CAPE PROVINCE - 3218 (Clanwilliam) ' 8 Jan 
W of Olyve nboskraal , Witelskloof. Farm Groot Alexanders 
Boek , near Kle i n Al exandershoek farm house. On slightly 
s lopi ng top of large Table Mountain Sandstone boulder outc­
rop, just w of Koperfonteinkloof stream. Alt. 500 m ( -BD). 
F. Brusse 5538 , 25. iii. 1988 (!lM1 L.D1 PRE). 3319 (Worces­
ter) : 7 km w of Tulbagh, Nuwekloof in the Obiqua Mountains. 
On SE side of Table Mountain Sandstone rock, on steep SW 
slope. Alt. 140 m ( -ACl . P. Bl'usse 5499a, 22. iii. 1988 
!PRE l. 

Panne Zia sigi U ata Brusse, Myaota:r:on 31 ' 537, 1988. 

The chemistry of thi s liche n was inadvertantly ami tted 
f rom the original publication and the final sentence of the 
Latin description should read: ThaLLus acidum usnicum, aci­
dum evernicum et acidum lecanoricum continens. (Instead of 
being omitted). Similarly the final sentence of the English 
description that follows should read: Chemistry: usnic acid 
in the cortex, evernic and lecanoric acids in the medulla. 
(Instead of being omitted). 
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SUMMARY 

This report discribes a rare fungus found o n the dead 
t r unk of a weeping willow (Salix babylonica Linn. ) in Tai­
pei. The f ungus can be assigned t o t he genus Ganoderma, 
but differs from other common species in co l o r a nd s hape, 
and in the smal l size o f the basidiospores . Monokaryons 
f r om iso l ates o f t h e f ungus were c ultured a nd mated with 
monokaryons from other spec ies in Ta iwan, but none of the 
matings yielded fruit i ng b odies. Because the fungus 
diffe r s substantial l y from othe r known species, i t i.s de ­
scribed as new. 

INTRODUCTION 

The genus Ganoderma was establi s hed by Karsten (1881) 
wi.th C. lucldum (W.Curt. : Fr l Karst. as the only species . 
Murriil ~published synopses (1902, 1908 ) considered 
primary taxonomic cha racte r s t o be host s peci fi city, geo­
graphi ca l distribution, a nd macromorphology o f the fruiting 
body which inc l uded context color, t he s hape of the margi n 
of the pileus, and whether the fruiting bod y was stipitate 
o r sessi le . Haddow( 1931) and Steyaert ( 1972-80) based t he l r 
t axonomy on basidios po re characte rist ics and morpho l ogy of 
c u tis hypha l e lements of the fru i ting body. 

The first rec ord i ng o f Ganode rma spec ies in Tai wa n was 
by Sawada( 19 31, 19421, in wh1ch 6 spec i es were included. 
Chang and Chen ( 1984) reco rded a new species Ganoderma 
fo r mosa num ( host : Liguidambar formosana) . 

ln 1983 a fruiting body was f ound i n Taipei on the 
dead trunk of Sa l ix babyl on i ca Li nn . The purpose of this 
paper is to prO'Vetha t t his is a new species. The resea r ch 
used t he a bove mentioned taxonomic characters to estab l ish 
thi s. 
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Ganoderma micros po rum Hseu , sp. nov. 
Basldt oma annuum, s e ss i l i s e t d imidiatum ve l plerumque 

s tip i t atum, flabelliformis vel conc hatum, pl e uro pum, pi le is 
sejunctis int e rdum crescentibus, s ube r osis ve l 1 igneis, 
us que ad 6 em diame tro e t 2-2 .5 em c r asso. Pilei pagina ra­
d ial i t e r r ugosa, concentrice undulata 1 nige r , g r a da tim arg­
il l acea vel isabe ll ina ma r gi nem ve rsus ; specimi na juniores 
c r e me s vel eburnea, matura n igricant ia et sp lendide l a c ­
cats. Margo steri li s, obtusus, undulatus vel rectus. 
Stipes br evis, crassus, niger, laccatus, cylindricus, 0. 5-2 
X 1- 1.5 em, basi c r ass ior aliquantus. Pagina porifera 
brunnea, st rata tubifero usque ad 1.2 e m crasso . Po r i in 
speciminibus juven ibu s parvi, circula r es, creme i, i n ma ­
tur is flavi neapol itani ve l bubalini, 160-210 urn d ia me tro, 
4-6 i n omni bus millimetris, d i ssepimenti (40)65- 165 urn. 
Context us 0 . 2- 1 . 2 em crassus bubalinus ve l s u br oseus in 
pa r te super ior e, i n zona s upe r tubis cinnamomeus vel 
brunneus. Dermis e cellulis c r ass is, aureis , c laviformi bus 
composite; hae cell u lae e x ex tre mita t ibus hypharum skele­
t a l i um enata, 5-10 X 87.5-100 urn, luminibus angustati s 
extremitatibus obt usis, i n h ymen io dispositae, str a t a 
crasso lacca t o obt ecto. Systema hypharum trimiticul!l. 
Hyphae gene ratoriae hyali nae 1- 2 . 5 urn diamet r o, parce ra ­
mosae; pa rieti bus tenuibus, sep tis non nis i i n fibu lis; in 
marginem pilei abundances, in cont extu et in dissepimenti s 
aliquo t. Hypha e ske l etalia non septatae, 1-3 diametro, 
crassi t unica tae, cont ex tus e t d issepimen t o rum partem ma ­
jo r e m fa c;.iens. Hyphae colligan tes quam hyphae s ke l etalia 
tenuior , c r a s si t unica t ae, non septatae, copios e ramosae , 
0. 3-1 urn d iametro. Basidia bre vit e r clavate vel s ubglo ­
bosa , 7-11 X 11-19 urn, s poris quatuor. Basidiosporae 
ovoideae ve l subsphaeriacae , pariete bistrato cyanoph ile; 
per i sporium hya li num t enue, endosporium a ureum, crass um, 
ec hinulatum; basidlos porae ma turae 4. 5-5 X 6-8 urn . 

Fru i tbody: annual , sessile, d imidiate, o r more fre­
quently, s tipt itate to flab e l liform to conc hate , pleuropus 
wi th iso lated pilei which are some times concrescent, corky 
to woody, u p t o 6 em diam and 2 . 0-2. 5 em thick. 

Pileus: s ur face rad ial l y rugose, which concentr ic, 
slightly raised sulcatio ns mak i ng it appear undulated, a ni­
li ne black or r aisin black , gradual l y becoming clay co l o r 
or i.sabelline t owards the mar gi n ; young specimens cream or 
ivo r y-yellow color, t his g r a da ti on in color not seen in 
mature specimens , the co l o r tending to become homogeneous 
a n i line black o r raisi n black and brilliantly l accate. Mar­
gin sterile, blunt , undulate o r even. 

Stem: Horizonta l, s hort a nd t h ic k , an iline black or 
r aisin black, l accate, cylindric, O.S-2.0 em long , 1-1. 5 em 
thick , somewha t thicker at t he base. 

Con tex t: 0.2-1.2 em thick , car t ridge buff or pale 
pinkis h is the upper part, c innamon buff o r sa yal brown i n 
t he zone a bove the t ubes . Dermi s composed of thick, gold­
en-wa lled claviform elements originati ng f r om the e nd of 
skeletal hyphae, wi th narrow l imina a nd blunt ends, 5- 10 X 
87.5-100 urn , a rranged in a palisade-like h ymenium, covered 
wi th a t h ick l ayer o f l a c que r -like s ubstance . 



Figure 1. Canoderma microspo rum (TAI9021, holotype). 
A-8. Basidiocarps of Ganoderma micros porum . 

The bar in each figure .. 4 em . 
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C-D. Brightf ield microscopy o f basidia of Ganode r ma micro­
sporum. The ba r in eac h figure - 5 urn. 
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Figure 2 . Ganoderma microsporum (TA19021, ho l otype) . 
A. BrightfLeld mlc roscopy of basidiospores. 

The ba r in figu r e • 10 urn. 
B. Scanning elect r on microscopy of basidiospores. 

The ba r in figure • 5 ur.1 . 
C- D. Scanning e lectron microscopy of basidia and basidi a ­

spores. 
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Po re surface: ve r ona brown o r c hestnut brown, with t he 
tube laye r up to 1 . 2 e m d eep . Pores small, circular, c r eam 
co l ored i n young specimens, a nd na ples yello w o r colonia l 
bu f f in matur e ones, 160 -210 urn diam, di ssepiments (40 )65-
165 urn, 4-6 per mm. 

Basidia: s h o r t c l ava te t o s u bglobose , 4-spored, 7- 1 1 X 
11-19 urn. 

Basidl ospor es : ovoid to s ubspherica l, wi th two-laye red 
cyanophil ou s wall; peri s pori um hyaline, thin; e ndospo r ium 
golden- ye ll.ow, thi c k; e ndosporlc ech inula numerous , 
s l e nder; ma ture sprees 4.5- 5.0 X 6- 8 urn. 

Hyphal sys t em : trimitic. Generative hyphae c lampe d , 
t hin- wa ll e d hyali n e , with septa r es tricted t o clamps, 
spa ringl y branched, 1-2.5 urn diam; abundant at the margi n 
of t he p l ieu s but a l so present in the context a nd d issepi­
ment s . Ske letal hyphae a septate, thick-walled, 1-3 urn i n 
diam, form ing t he bulk of the context and dissepiments. 
Binding hyphae thinner than the skeletals , thick-walled, 
ase ptat e , abundantly bra nc hed, 0.3-1 urn in diam. 

Habitat: On dead trunk o f Sal i x babyloni ca Linn. 
Specimens examined: Taipei~August 1983. TA l 9021, 

Holo t ype. 
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Ab51r3cl: A new lid! en genw Psiloparmeliu is proposed. It is based on Pon11clia 
distincta Nyl. (Psilopamttlia distincta (Nyl.) Hale, comb. nov.) fro m lhe high Andes 
Mou n1ains. A second specie.,., P. athizinosa Hale, sp. nov., has been discovered in 
Lesotho. Tbe genus is characterized by a ve l\-c:ty lower s urface wir houl rhizincs. a 
negativc lest for lichenin, and a !Ugh concentration of usnic acid and atranorin in the 
cortex. 

fnlroduction 
When I proposed the genus Xonthoparmdia (Hale, 1914), I ind uded in il fi ve well· lmown arctic 

species, P. aftmitica Nyl., P. untrifuga (L) Ach., P. inCIU\'D (Pers.) Ach., P. stporuta Th. Fr ., and P. 
subunrrifuga Oxner. Later (Hale , 1986a), I realized that these species fo rmed" heterogeneou~ 

ele ment and erected the new genus Arctoparmtlia to accommodme them . The main characters used 
tn delimit Arctopamltlia were constant prc:.sc:nce of aledoronie acid in the medulla (only one of 406 
species o f Xanthoparmtlia conta ins alectoronie 11cid as the main med ulla ry eompuncnt), hig l, 
concentrations of atranorin and usnic acid in the cortex (usnic lacking only in A . alturirica), a st rong 
iodine test for lichenin, a negati\'e test with Melzer's reagent, and a peculiar i\'Ory-whit e to purplish 
black \'Ctvcty lo\\'Cr surface. Xamh oparrnt.lia rare ly has atranorin and then only as tr aces. is posit ive 
for bot h lichenin and Melzer's reagent (unpublished data, Ralph Common), and has a smooth, 5hiny 
lower surface. 

I had a lso placed ParmtUa distjncta Nyl. (Hale, 1974) in Xanthopam1dia. Although thi~ well­
known species is superficially very similar to Arctoparmtlia in lobe configuration, oortical chemistry, 
:~ nd presence of a ' 'Ch'ely lower surface, I had hesitated to put it in that genus for several reay,ns. It 
occurs a t very high elevations in the Andes Mount ains of South America, not in the a rct ic, ami is 
therefore complet ely :allopattic. While it h3s :a velvety lower surf:ace (Fig. 1) , rhiri nes a rc tota lly 
lacking (as noted by Nylander in the origin a l desc: ription) . One of th e major metabolites. 
fum ruprococctrarie acid, is biogenetic:ally unrela1ed to aledoronic acid and occurs in t he cortex, nOI 
the medulla. Most signiricanlly, i1 has a negative iodine te$1 for lich enin (Ralph Comm on, 
unpublished data). While a neg~t tive lichenin test would suggest a re lationsh ip wilh Pseudoparmd io 
Lyuge, my recenl delim it:etion of this genus (Hale. 1986b} would exclude P. dininc.ta on the hasi ~ of 
chemical and lower surface characteristics. Pstudoparmt!lia has a smooth rhizinate lower surface and 
an unkno\\n yc:IIOVI'ish medullary pigment . 

I recently collected anothe r s pecies closely rela1ed to X. dis tincta in Lesotho, addi ng to my 
c:nnviction th:11 the t"-'0 of them are distinct from both An:ropam1elia and Xanthopamrt!lia. With our 
better knowl edge of generic limits in the Parmeliaceae, I believe thnt the.~ crhi:rinate species should 
be rc:cogni7.ed as a new genus, Psiloparmd ia. The diffe rences between these genera are summari:.o.cd 
in the chart below:. 



42 

Cortical 
Substances 

Lichenin 

Meh:er's Reagent 

Lo\\-cr Surface 

Geography 

Xantlloponndio 

Usnicacid 
atranorin (::trace) 

Positive 

Positive 

Smooch. shiny 

Present••• 

Cosmopolitan 

"Lacking inA. aleuritica 
.. Present in high concenmu ion 
• • • Lacking in 6 of 406 species 

Psilop.'1nntlia, gen. nov. 

Arctopamtelio 

Usnicacid " 
atr:tnorin •• 

Positive 

Velvety 

Prese nt 

Arctic 

Psilopormelia 

Usnic acid 
atranorin• • and 
fumarprotocclraric acid(.! ) 

Negative 

Negative 

Velvety 

Lacking 

Sout hern Hem isphere 

Pumteliu sect. Xanthoparmelia subsect. Endococmlca Gyel. T~-pe species of subsection: Pomrdio 
bOitly de lcsdainii nt>sdoini1 Gyel. 1931:282. 
Th allus fo liaceus, adnat us, saxicola, !obis sublinearibus, supcrnc cpicorticatu~ pru i nosu~ subiUs 

min ute papillatus, crhizinosus. Pycnidia immcrsa, conidii$ bifusiformibus. Apothccia substipitata, 
spori.~ incolo rihus, ~implicihu~. 

Type species: Ptmnf!!ia distincta Nyl. 

Psiloparmtlla dls tlncta (Nyl.) Hale. comb. nov. 
Pom1clia di.stincto Nyl., 186 1:374. Type collect ion: PrO\'. Yungl\S, Bolivia, Weddell s. n. (H· yl, Nyl. 

Herb. No. 34819,1ecto typc). 
Pannclia subcongnwu Mflll. t\rg., 1889:64. T)'PC collection; Argent ina, Lo~nl:: ,(, Hicronymm s.n. 

(M, lectotype; G, W, isolcctot)'I>CS). 
Pannclia flai'Obnm nca MUl l. Arg., 189 1:379. Type collection: Azangaro. Peru. Lcchlt!r 1766 ( BM, 

lccwtype: G. isolcctotype). 
Parmelia bou/y de lesdainii Gyel., 1931:281. Type collection: Hacienda d 'Angasmurca, 160 km fro m 

Trujillo, Libertad, Per u, Standai!t1 s. n.(BP, l ect~ypc) . 
Pamu~lia SltbcongntCIIS var. bouly de lcsdainii (Gycl.) Gycl., 1935:21. 
Parmctia distinCia f. bouly de lc.sdainii (Gycl.) Gycl., 1938:26. 
Pannelia distinCia f. subcongntens (MUll. Arg.} Gyel., 1938:26. 
Xanthop11m1elia distincta (Nyl.) Hale, 1974:487. 
Xanthopanneliaflai'Obnmnca (MUll. Arg.) Hale, 1974:487. 

T holl us ( Fig. 3) adnatc to loosely adnate, leath ery, 5 - 10 e m in d iameter, light yellowish gree n: 
lobes subirregular to sublincar, irregularly branched. 0.8-3 mm v.<ide, imbricate; upper surface dull, 
e macul ate, becoming coarse ly white pru inose with age, tra n~vcrse ly er3cl:cd and rugulo~e at the 
center, isidia and sorcdia lacking; medulla white or darkening somewhat, dcn.~e and waxy in tcXIU re; 
lowe r surface plane, dull, ve lvety, yellowish grey at the m:ugins but tur ning jet black towa rd the 
ce nt er, rhizincs Jacking. Pycnidia immersed, commonly produced; conidia bifusiform, 0.5 x 5-6 J'm. 
A pothecia ad nate to subst ipita te, 2-5 mm in diameter; spores s ubsphc rica lto e ll ip tic :~!, 6-9 x 
I0 - 1.2 J'm , 

Chem istry: Usnic acid, a tranorin, a nd rumarpro toc.et ra ric acid (mi nor) in the corteiC (P+ red), 
protoconst ipatic acid ( majo r), constipatic acid , p rotocctraric acid (:. trace), a nd ursolic acid (trace) 
(annotations by J. A. Elix in H-Nyl ror the lcctocype ~pecimcn) . 

Additional representative specimens c:umincd. ECUADO R. l'rov. El A lta r: Meyer 383 ( W). F' rov. 
Chim bo razo: 10 km W o f S:ln J unn, Ki11g 74-40, 74·67 (US). Prm-. Cot opn:~~i: Pnrque Nacionnl 
Cotopaxi, Norris 17386 (NY). PrO\', Tungurahua: Riobamba, litis E·4S8 (US). PER U. l' rov. Rccu:.y: 
Hua ra7~ Amutrong 168, 172 ( PH ): Colh u, Gomt:: 542 (US). Dept . Puno; Chucuit o, 77umraS.MII ~n . 
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(UPS). Dept. Junin: Tarma, Kiflip & Smith 21874 (F). Aequipa, Stafford s.n. (BM). C hair a, Wood 
s.n. (US}. Rio Dlanco, Bryan 93, 136 (F). DOUVIA. Bolivia, Andes, Mandon s.n. (H-Nyl, Nyl. Hcrh. 
No. 34818, 34820, isosyntypes of P. disrincta) . Prov. Larccaja: Chall ana, Mundon 1160 (W}. Pro .... 
Manco: Puna, Ftu~r 15522 (HOG). Prov. Murillo: Zongotal, Feue.nr s.n. (HBG, US). Lake T iticaca, 
Capacabana, SuaTe: 7 (US). ARGEI'ITINA. Prov. Catamarca: Las Rosas. Lumb 5765 ( FH, US). 

Nylander's herbarium contains three collections from BoliviA. Gycl. (1938:25) appa rently saw only 
one or the.o;e (no. 34819) and designntcd it as the I)'J>C or P. distincta. I see no reason not to follow his 
lcctotypificatio n. Gyd. (1931) also used P. bouly de ltsdainii 1u the type for hi t; Parmclia sc c1. 
Xanthopormclia s ubsect . Endoc:ocrulca Gyel. The description o r the s ubsection, ·medulla thalli 
coerulea,· seems to be based on the waxy, sometimes darken ing medulla in some specimens. He 
later (1935) amended the subsect ion ro rend ·erhizinosu.s.· 

This is perhaps t he most com monly collected ro liose li chen at high elevation in the And es 
Mountains from Ecuador south to Bolivia and into northe rn Argentina. The chemist ry ic; unu.c;ual in 
tha t Cum arprotoc.etraric. acid appears to be conlined to the cortex, which reacts P+ orange , the 
medulla react ing P- . Howeve r, about half o r the specimens tested reAct P - in the co rt ex nnd 
contain o nly the fatt y acids. Th e types or Pormelia disrincto (nos. 34819 and 34820) and/'. 
subcongmrns react P+ red ; t he lhird synlype o f P. distin cro (no. 34818) and 1he type of P. 
jlaw>brunnta are P-. I have not rechecked the P test for P. bou fy de lesdainii. 

Psllopannellu. arhltlnosa H31e, sp. nov. 
Thallus adna lus, saxicola, 3 - 7 em latus. albo-Oa\icans, lobis subirrcgularibus, 0.8-2 mm lm is. 

subimbricatis., supe rnc continu os, emac.ulatus, albopruinosus, corticc epicorticato. aetatc rugu losu~ . 
pustulato·sorediatus, soraliis capita tis, ad 1 mm diametro, sorediis c.rassis, s ub1 us planus, rallidc 
griseo-brunneu.\ crhiz.inosu.s. Pyc:nidia atque apothecia desunt . 

Th allus (Fig. 4) tightly adnate to adnate on rock, 3-7 em broad. pale whitish yellow-green; lobes 
subirreguhu, 0.8-2 mm wide, irregula r ly dic.holom ously branched, subimbricate; upper sur£acc 
continuous, dull, emaculate, raintly lo strongly whi le pruin ose, rugulose with age, sparsely 1 

moderately grossly pustulate, the pustules e rupt ing into coarsely sorediat e masses up to I mm in 
diameter; medulla white: lower surrac.e plane, lincly felty-vel\·ety, dull, brown to dull mineral gray at 
the cenler, pale to tvory-colorcd at the tips. rhizines lacking. Pycnidia and apot hecia\acking. 

Chemistry: t\tranorin and usnie acid in the cortex. protoeonstipatie acid and comtipatic acid in the 
medulla. 

Type: Dolerite ledges 16.6 km NW of Sani Pass at the west side or Kocisephola l,ass (on ro:~d to 
Moteng Pass), elev. 3100 m, Lesot ho, Grid 2929 AC, M. E. Halt 8 1411 , S May 1988 (US, holotype: 
LO, PRE, Lw<ypes). 

Additional specimens examined. Lesotho: Same locality as the holot)'J)C, Halt 8 1434 (US); 56.1 
km NW of Mapholaneng (ca 26 km Nor Letsengla-Te rai), on Motc:ng Pass road, Hale 8 1438, 81439, 
81440 (US) 

This unusual species occurs in high elevation alpine habitats (3000 - 3300 m) in Lcsocho, usually 
on I he sheltered lower s ides or dole rite ledges which receive little if any direc t rain£al l. It has a 
peculi ar grayish vel\'ety lower sur£ace (Fig. 2) (P. disrincto is black) without rhiz.ines, a rugose, 
pr uinose su rrace, and coarse sorali3 (P. dist,.ncto is esorediate). It cont ains high concentrations or 
atranorin in the cortex along with usnic acid, jusl as in P. dis tincto 3nd Arcroponudio species in 
general. Finally, it has I he same negalive lichenin te."t as P. disrincto (Ralph Common, personal 
communication) and the same ratty acid chemistry but without fumarprotocetraric 3cid. 

Literature Cited 
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29:Z73-29 t. 
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Parmcli3ccae (Lichenes). Pl!ytologio 28:479-490. 
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Mycotaxon 15:603- 605. 
MUller Argovicnsis, J. 1889. Lichenes :.rgenlinicnses n cl . Dr. Lorenl7. in Argentinia 3ustrali s. 

pn1ngnni ca er prope Conccptionem lccti, additis nonnull is in Pa raguay prope Assumpcion ob 
eodern lcctis, quos cxponit Or. J. MUller. Flora 72:508-512. 

MOIIc r Argoviensis, J. 1891 . Uchenologi.Khe Ocitrjgc XXXV. Flora 74:371-382. 
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Figures 1-4. Species of Psifoparmclia: l, lo......e r su rface of P. distincta (SEM) (King 74-40); 2. 
lower su rface of P. arhizinoso (SEM) (Halt 81440); specimen of P. distincta (Killi'p & Smith 21 74) 
{scale in mm); 4, holotype specimen of P. arhirinosa (Halt 8 1411) (scale in mm) . 
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INTRODUCTION 

Suite la decouverte d'une nouvelle Russula a 
lamprocystides, dent la description est prl!sentl!e ici, les 
caract~res microscopiques de R. guayarensis Singer sent 
decrits et illustres en d~tail. Cett.e espece bolivienne 
reprl!sente 8 elle seule la sous - section Guayarenses Singer 
que Singer r-ange parmi les Pelliculariae Heim ex Singer et 
qu' il dl!finie (1983 : 205) par les cyst ides hyml!niales a 
paroi epaisse et par la structure du type ' virescens' du 
revetement pil l!ique reposant sur un subpellis ql!lifie. 

Les exsiccata ont l!tl!: traites par une solution 
aqueuse (ca. 20%) de KOH pour facilit.er la dissociation et. 
le reqonflement des tis sus, dont l ' l!:tude s ·est effectul!:e a 
partir de prl!:parations semi - permanentes dans le rouge 
Congo ammonical additionnl!: de 10% de glycl!rine. Dans les 
descriptions qui sui vent, les di mensions sporales , basl!es 
sur vingt spores, donnent la longueur et la largeur moyen­
nes, accompagnl!es de leur l!cart type (standard deviation) : 
suit encore , entre parenthl!ses, le rapport moyen de la 
longueur sur la largeur. 

Nous donnon s d' abord les descriptions des deux 
espl!ces et, ensuite, la presence de lamprocyst ides dans le 
genre Russula sera discutl!e. 

RUSSULA CUAYAREf/SIS Singer, Beih. Nova Hedw . 7 
(19831. 

Caractl!res microscopiques - Fig. 1-3 . 

205-206 

Spores subglobuleuses A briever:~ent e ll ipsoides . 7 , 63 
1,47 x 7,02 t 1,08 l.lm CQ .. 1,091, ornl!es de crl!tes hautes 
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et de quelques longues @pines aigues . fort ement ou 
partielleme nt a myloide s , parfois r e li @e s par d e bre fs 
tractus , plus souve n t cris tulees - catenul l!es, formant un 
r eseau quasiment comple t ; plage non a faiblement a myloide. 
verruqueuse au bord . Basides ( 4 2 - }45-55 x 12- 14(-16) IJm , 
leo~rement clavll:es, ttttrasporiques, 8 con t enu finement 
g r anu le; st@rigmates aigus; basidioles clavulees. Cystides 
assez abondantes sur les faces , ( 50 ) -65-75 x 8-1 3 ( - 16) ~J m , 

subfusif o r mes, clavul@es , s o u v e n t mucronee s d e fac;on peu 
apparente parce que vi t e fletri es . a contenu peu abon­
dant. pail l eth-granuleux . refringent ; tr~s abondantes pres 
de l'ar@te, ( 40- ) 45-55 ( -60) X ( 6- ) 7 - 8( -9) urn, a paroi 
remarquablement 6paissie ( lamprocys tides I, parfoi s A paroi 
p lus mi nce et alors plus petites . mais p lus larges ( 35-4 5 

9-13 j.Jm) . A contenu granulE!-nHringent, concen t r e au 
sommet. RevAtement pilt!ique forme d 'hyphes en treml! l 6e s . 
peu gtHifiE!es, droi tes ou sinu euses. 2-5 j.Jm de large , 
obtuses, optiquement v ides, surmo ntE!es d 'un trichode r m 
discontinu, a poils de 3 a 6 art i cles globu l eux-ellip­
soides, 10-20( -30) J,Jm d e diam .. contenant quelques g r a ­
nules rE!fringents ; 1 ' article api c al le plus souvent o btus , 
la9lmiforme ou longuement appendicule. Pileocystides abon­
dantes ; les unes naissant entre l e s poils , (17- 1 2 0-35 x 
( 5- I 6-8 ( -9 I iJm , clavees , parfoi s me me pE!dicellE!es . 
subfusiformes , obtuses ou mucronees , parfois A paroi un 
peu E!paissie. a contenu paillete-refringent o u localement 
granuleux; les autres naissant dans l e subpellis et alors 
beaucoup pl u s grandes, 33-70 1-1 25) x 6-8 )Jm, subc ylindra­
c@es a c l avulees. Hyphes olldfE!res peu rares. Rev@teme n t 
du stipe compose d'hyphes greles , 2-4 1-1 m de diam. , peu 
gt!lif it!es et densement entremelees, emettant . en haut du 
stipe , un suprapelli s d iscontinu , l e plus souvent compos e 
de poils reunis en touffes; vers la base du stipe A r ev~­
tement continu , tres d e nse; les poils for mes d'arti c les de 
6-13 1-1 m de large; le terminal assez versiforme, l e pl u s 
souvent ampulace . lageniforme ou lanc E!ole , o b t us ou 
mucrone au sommet. Vers la base du stipe tous les articl e s 
- mais surtout le termi nal - sent moins volumin e ux qu e 
dans le haut et plus souvent subules ou effilE!s en bee 
grele au sommet. Caulocystides abondantes en haut du 
stipe, de dimensions tres variables, ( 14- ) 25-50 (-75) x 6-
8(-13) 1Jm , devenant trl!:s abondantes vers la base du stipe , 
(25-) 30-40 (-45) x 6-8 j.Jm , cyl indracees , c lav6es A fusifor­
mes , parfois un peu retr6cies vers le sommet , a contenu 
pa i ll e t e -refringent; c ystides du subpellis un peu plus 
lonQues , mais moins frappantes que dans le chapeau. 

Bolivia Beni . Vaca diez, Guayaramerin , mars 1956. 
Sin9er 81761 IF holo typus) . 

RUSSULA LAMPROCYSTIDIATA sp. 

Pileus fra9ilissimus, 30 - 40 mm diam., planus, sed 
leviter depressus in centro; margo regularis. paulum i n-



Fig. l : R. guayarensis , ~ l ~ments du revetement pil ~ique. a-a' : d ermatocy s tides montrant la 
paroi l~g~rement ~paissie et le contenu granuleux-pa i llet ~. au centre (a') et ve rs la marqe (a) 
du chapeau; b-b ' : poi ls con tenant sou vent une granulation d' o rioine probabl emen t p i omen taire , 
au cent re (b ') et ve r s la maroe (b) du chapeau. ... 

" 
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Fic;1. 2 : R. guayarensis, ~l~ments du rev~tement du stipe. a : caulocystides; b-e : poi ls du 
reveteme nt 8 paroi l~g~rement epaissie, pr~s de la base (b) et au sommet (C) du Stipe, 

~ 



Fig. 3 : R. guayarensis , a basides; b : basidio les , avec indication du contenu parfois 
granuleux dans uno entr • ell as; c-c • : cystides mont r ant la paroi parfois tr~s forte me nt ~Pois ­
sie pres de l'or!te (c) et sur la faces (c• J des lame lles ; remarquez le contenu gronuleux , peu 
abonda n t . 

... 
"' 
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a 

b 

ans le .reactif o bservee d tid~ a ta. cat ion sp~rale , : R. lamprocys . 4 : Orne me n uayarens::. s , b ~~OHelzer; a : R. g 
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curvatus, subtiliter striatus: pileipellis secernens, 
marQi netn ve rsus in areol is magnis crassis mollibus sa­
tur ate griseis plus minusve concentrice mod o disposi tis 
rurnpens: pileipellis inter areolis pall i dior , g ris eo­
brunnea , saturate h runnea in cen t ro. Stipes longus , graci­
lis. 70-8 0 x 6-8 mm, cylindricus . glabrus , sordide 
alb idus, l eviter flaves c e ns. Lamellae adnatae . breviter 
subdecurr e ntes, 3 - 4 mm latae . angustae , confertae (11/cm ) ; 
acies concolor, i ntegra. Care spongiosa, alba, g risescens 
per actione vermorum. inodora , mitis. Sporae in cumu l o 
colore ignoto, probal ite r pallidae. 

Sporae subgl obosae , 10.39 ~1.32 x 9,76 ±1 . 19 IJ ll'l ( Q = 
1.061, spinis longis . usque ad 2.5 IJtn altis , dense reti ­
culatis per trabeculis subtilibus . hie illic catenulatis; 
macula suprahilaris inamyloidea. Basidia ( 35-) 40 - 47 x 1 3-
18 um . subclavata , tetraspora , intus contentu granulosa 
repleta; ste rigmata 4-6 x 2 -3 urn . Cys tidia sparsa in 
later i bus , 60-90 x (7 -) 1 3-18 ~m. vo lumi nosa , subfusi f or­
mia, o btusa vel mucronata. ten uitunicata; i n acie numero­
sa, 40-53 ( -65) x 7-13(-20 ) urn , fusif o r mia . lageniformia , 
torulosa, pl e rumque indistincte capitata , pariete irre­
gulariter sed plerumque fortiter incrassata az u reo 
cresylico haud metachromatica praedita, hie i llic a utem 
tenuitunicata. Pileipellis ex hyphis oracilibus gelat i ne­
s is , 2 -4 u rn diam . efformata ; pili suprapelli s c e llulis 30 -
70 x 6-15 IJtn, l aqe n i for mibus sinuosis obclavatis a mpulla­
cei s , ex cellula globosa basale haerentibus compositi. 
Pileo cystidia mod ice n umerosa, 35-55 x 5- 8 urn , lagenifor ­
mia, subulata vel subfusiformia , obtusa , intu s contentu 
g ranulosa refringente r e pl eta , pariete tenuiter incrassata 
praedita . 

Zaire : Fo restier central : Binga, E!pars sur le sol 
de la foret seche, t evr . 1933 , Goossens-Fontana 966 ( BR 
holotypus ) . 

OBSERVATIONS 

( 11 : La description macroscopique de R. l amprocystidiata 
est basee sur les notes et 1' aquare ll e de Mme Goossens­
Fontana . L'espece sera illustree en detail dans une r evi­
sion des Russules tropicales africaines, A paraitre bien ­
tOt dans la "Flore Illustree des charnpigno ns d' Afrique 
centra le" du Jardin botanique national de Belgique. 

(2) : R. lamprocystidiata ressemble R . guayarensis tout 
d' abord par la possession d ' abondantes lamprocystides sur 
1 'arete des lame lles (unique jusqu' alors dans le g e nre ! t. 
mais aussi par l a couleur du c hapeau et du stipe : toutes 
d e ux ont l e s tipe l~g~rement jaunissant et possedent un 
chapeau gris4tre a centre brunatre, dont le revetement 
e st couvert d 'un voi l e sous forme de fl ocons petits . 
fugaces et marginaux dans R . guayarensis et sous forme 
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d' ecailles mo lles et ~paisses radiant du centre dans R. 
lsmprocyst i di a ta. Chez cet te derniere, comrne dans R . 
guayarensis. il n'y a pas de tissus ou de ce l l ules mE!ta­
chromatiques au bleu de cresyl. 

Les deux esp~ces se dist inguent entr' e l les surtout 
par la structure differente des pails d es revl!tements et 
par l' o rnamentation sporale. A present . il me semble 
preferable de reunir les deux esp~ces dans les Guayarenses 
par la presence d' innombrables lamprocystides sur 1 'a rete 
des lames et par la presence d'un velum sur le chapeau. 

(3) Les deux Russula sont caract E! ris ltes en outre par 
l' absence de toute r eac tion :netachromatique au bleu de 
crE!syl. Ceci les distancie des /'Jetachromaticae Singer , qui 
possi!dent ~galement des lamprocystides. rnais la pa roi de 
celles-ci rout;~it ~ nert;~iquement dans le bleu de crl!sy l et 
n 1 atteint pas 1' epaisseur relative des cyst ides marginales 
des Guayarenses: Dans l es Metachromaticae les cystides 
marqi nales n 1 occupent pas 1 1 arete enti~re et les lampro­
cystides S 1 0bservent ~galement , ou surtout . sur les faces 
des lames . 

(4 ) : Dans une contribution aux Russulaceae de la Nouvel­
le-Zl!lande, McNabb (1973) a dl!crit 32 Russula dont quel­
ques-unes poss~dent l!t;~alement des cystides A paroi epa is­
sie, atteignant environ 2 & 3 LJm et mE!me 6 LJm d'l!paisseur 
dans R. tawai McNabb . 

o' a pres mes propres observations dans l es Russula 
africaines. une l!paisseur de 2 a 3 ~m pour la paroi des 
cyst ides n • est pas rare du tout et :neme frl! quente dans 
plusieurs sous-sections tropic ales (obs. pers. I . 

Seule R. tawai possede done des cyst ides ou 
1' l!paisseur r e lative des parois l!gale celle des cystid es 
marginales des Guayarenses. McNabb (1973 : 708) situe R. 
tawai dans les Amoeninae Singer mais les caracteres mi­
croscopiques contredisent cette p aren te. Je n' ai pas 
encore l!tudie personnellement le type de R. tawai car , vu 
le caractere particulier de la !lore Nouvelle-Zl!landaise, 
1' examen des especes dtl!crites par McNabb n' es t vraiment 
utile que lors qu 'o n puisse etudier la totalite de ces 
especes. McNabb avait apparamrnent quelques probli!mes de 
situer ses especes nouvelles dans la classification d u 
genre , connaissant probablement trop p e u les especes de 
1 ' Europe et de 1 'Amerique . 

Neanmoins, 1' examen du type de R. echinospora Heim 
non Sinoer de la Nouve1le -Cali!donie nous permet de situer 
R. tawai. Ces deux Russu1es sont certainement tres proches 
et peut-~tre m~me identiques I dans les deux cas R. tawai 
McNabb reste un nom ll!oitime car Singe r (1939 : 270) avait 
publie dejA le nom 'echinospora' dans u n nom alternatif 
mais ll!gitime parce qu'avant 195JI. Heirn 11967 : 7) decrit 
la paroi des cystides hyrnlmiales de R. echinospora comme 
"hqale et peu epaissie", bien qu'elle soit tout A fait 
comparable et parfois aussi fortement i!paissie que la 
paroi des cyst ides de R. tawa i . L 'ensemble des caracteres, 



a 

b 

Fig. 5 Cystides hym~n ia l e s ! pa roi ~pai sse . a : R. me tachromatica ssp. notol e uca Si nger, 
b : R. echinospora He i m, c : R. binganensis Beeli, d : R. luteopul verul enta Beeli . ~ 
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maeroscopiques et mi c r oscop iques, excl u ent tout e parent~ 

avec l e s Guayarenses mai s sont p lut6t en f aveur d' une 
position pres des Fistul osinae Heim ex SinQer dans une 
sous - section nouvel l e. 

REHERCIBHENTS 

Je tiens A remer c i e r l es directeur s de s herOiers du Field 
Museum o f Natural History , Chicago, U.S.A. (F) d e !'her ­
bier du Museum national d ' Hist . Naturelle , Pa ris , France 
(P) et du Jardin botanique nati o nal de Belg ique (BR ) pour 
l e pre t du mat~r ie l , ainsi que le Prot'. Dr . P. Heinemann & 
Prof. Dr. P. Va n der Ve ken qui nous on t fait part d e leurs 
o bs e rvations apres une lecture crit ique du :nanuscr i t . 

BIBLIOGRAPHIE 

HEIH . R. 1 967 . - No tes sur la flore myco logique des 
Ter res d u Pacifique Sud V. Une Russula A spores 
ll!chinul~es. Rev. mycol. 32 : 3- 9. 

HcUABB , R. F. R. 1 97 3. - Russulaceae ot New Zealand 2 . 
Russula Pers. ex S. F. Gray . Ne w Zealand Journ . Bot . 11 : 
673 -730 . 

SINGER. R. 19 39. -Co n t ribut ion 8 l ' l!tude des Rus sules 
1. Quelques Russules aml:!ricaines et asiatiques ( su i te ). 
Bull. Soc. myco l . France 5 5 : 226-283. 

SINGER , R. , ARAUJO . I., & I VORY . M.H. 1983 . - The Ec totro­
pically Mycorrhi z a l Fungi o f the Neotropical lowlands . 
especially Central Amazonia . Beih. Nova . Hedw. 77 : 1- 352 . 



MifC01rAXON 
Vol. XXXV, No. I, pp. 55-63 April-June 1989 

Etudes microscopiques de Russules tropicales 

Hi•eticinae subsectio nov . 

BART BUYCK 

Laboratorium voor Horfologie, Syst.ematiek e n Ecologie 
van de Planten. Rijksuniversiteit Gent 

Ledeganckstraat 35, B-9000 GENT. Be loie 

R~sume : La sous - sect i on Himeticinae, subsect . nov. est 
di!crite. Quatre especes lu i sent attribuees Russula 
mimetica Heim , R. obtusopunct:a t:a (Singer) Buyck nom. nov. 
pour R . heterochroa Singer , R . leg umino sarum Singer et R . 
atrovinosa Buyck sp . nov. 

Summary the subsection Himeticinae subsect. is 
described. Fou r species are assigned to it Russula 
mimet:ica Heim , R. leguminosarum Singe r, R. obt:usopunctat:a 
(Singe r ) Buyck nom. for R. heterochroa Singer and R. 
atrovinosa Buyck sp. 

INTRODUCTION 

Lors de notre t!:tude des spt!:cimens - types des 
Russulaceae dt!:crites par Singer de 1' Amt!:rique du Sud, n ous 
nous semmes aper~us de quelques similitudes inattendues 
avec plusieurs groupes d 'especes de la flore africaine, 
particulit!:rement riche en Russulaceae . En t!:tudiant les 
spt!:cimens - types des Pluvial e s Singer (BUYCK 1989 } nous 
a vons t!: tt!: frappes par les res semblances e ntre R . l egumino­
sarum Singer et R. mimetica Heim. Nous pouvons affirmer a 
prl!:sent qu 'il s'aqit d ' un nouvel e n semble d' e spt!:ces . pour 
lequel n ous proposons l e nom Hi meticina e subsectio nov. et 
auquel nous rattachons t!:galement R . heterochroa Singer 
(non KUhner 197 5), ains i que R . atrovinosa Buyck sp. nov . 
du Zaire. dent la diagnose latine est fournie ci-dessous. 

DBSCRIPTION DBS BSPBCBS 

R . mimetica Heim et R . atrovinosa Buyck sp. nov. 
se r ont dt!:crites et illustrt!:es en detail dans notre revi­
sion de Russula en Afrique centrale , qui paraitra prochai-
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n ement dans l a Fl ore Illustree des Champiqnons d ' Afrique 
Centrale, publii!e par le Jardin botanique national de 
Belgique . Pour une I! tude di!tailli!e de s caracteres micro­
scopiques d e R. legumi n osa rum, nous r envoyons le lecteur a 
n otre etude des Plu via les Singer ( BU YCK . l.c. l. Nous nous 
contenter o ns i ci d' une d esc r ip ti o n des ca ra c t ere s micros ­
copique s du t y pe de R. h e terochroa Si nge r. 

L 'exs icca tum a ete trait e par une solution aque use 
(ca. 20% ) d e KOH pour faciliter la di ssociation et l e 
regonfleme nt des tissus . dont l'i!tud e s'est e ffe ctuee A 
partir de preparati o ns semi-permanentes dans l e Conoo 
a mmoniacal additionne de 10% d e glycerine. Les dimensions 
s por8les , basees s ur vingt spore s . donnent la lonoueur et 
la l a rQe ur moyennes. accompagn~es de leur @car t type 
(standard deviation); suit encore . entre parentheses , le 
rapport moyen d e la longueur sur l a largeur. 

R . obtusopunctata (Singer) Buyc k nom. nov . 
R. heterochros Singe r Beih. Nov. Hedw. 77 273 
( 198 31 non KUhner Bull. Soc. my co l . France 9 1 3 89 
( 19751 . 

Spor es bri l!:ve:nent el lipsoides a s ubq lob ul e uses, 
6,82 1. 12 x 6,06 ± 1 , 1 1 IJm IQ = 1,1 3 ) , as sez densement 
ornees d · e l ements obtus, i s o l es , forts , courtement cy1in­
draces a plus ou moi ns coniques , atteig nant e nv. 1 ~m de 
haut , parfois lE:gerement convexes o u hl!misph l!: r iques , 
nettement amyloides ; plaoe non a tres l l!gerement amyloide , 
verruculeuse. Ba s i des gl!: nl!: r al emen t 35-42 x 8 - 10(-121 \J ffi, 
piriformes a clav ul l!es , conte nant des globu le s r !!f ringen­
t e s e t probablement lipidiques de taille va riable; stl!rig­
mates 4- 6 x 1 - 2 j.J m; basidio l es clavees. Cy s t i d e s assez 
nombreuses rn a is peu apparentes, ef fleurantes , nai ssant 
assez p r ofond l!:me n t dans le subh yml!nium , 45 -50 x 7 -9 \J ffi, 
cyl indra cee s a subfusi for mes, obtuses a l a r gement capi tl!:es 
pa r u n r l!t rl!cissemen t subap ical, a paroi tres mince et 
fra9ile; contenu abondant, gr a nuleux-r E! fringen t. Po i l s 
cys t i d iformes non diffthencHts. R.e v iteme nt p i l ldque 
comp ose d'hyphes emm~ l l!: e s, l!cart l!es p a r gl! lifica tion , 
gl!:nera lemen t 2- 31 -41 IJJn de diam., parfois tres l l!:gl!:rement 
ml!tachromatiq ue au b leu de crl!syl; hyphes oHd f e res dis­
persl!e s , ra r e s ; suprapellis disco nt inu , forml!: de poils l e 
plus souvent groupes en touffes, ramifies , naissant gene­
ra l emen t par plusieurs d' une mime cel lul e basale, compos~s 
de 2-4 articles courts , globuleux , doli formes a ellip­
soides o u bril!:vement cylindraces, a paroi mince mais n e t­
teme n t m~ tachromatiques au bleu de crl!sy l: le t ermi nal 
toujours plus long , atteionant parfois 30 \Jm, s 'a tt l!: nuan t 
graduellement vers le s ommet , c e l ui-ci o b t us ou subapica­
l e ment r~trl!:ci e n l a r ge capit u la. Pileocys tides abondan­
te s , 15-30 x 3-5 LJ m, constituant !'article terminal des 
poils et r e ss emb lan t aux articles terminaux ordinaires par 
la f orme lanceoll!e , lag8ni forme, conique ou subfusiforme 
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ainsi que par la paroi ml!:tachromatique , parfois minuscule­
ment capitl!:es, rarement arrondies au sommet; contenu Qra­
nuleux- rl!:fr ingent. Revetement du stipe plus mince . moins 
o l!: l i fil!: , a l!: l l!:ment.s plus qreles, ma i s tout a fait resse m­
blar.t 8 ceux du chapeau. 

Bresil Amazonas , Estrada Manaus -Caracarai , Rus 
125 , mai 1978; Singer 811012 (INPA holotypus). 

Fig. 1 : R. obtusopunctata lholotypus ) : a : dermatocys-
tides (c\ contenu schl!:matise) et poils du revetement , 
b : basides , basidioles. d : cystides (A contenu 
schl!:matisl!:). 

Fig . .2 (au verso) : R. radicans (Gilles 71 holotypus, P) : 
extrl!:mitl!:s de dermatocystides , remarquez le contenu 

pa i ll etl!:; b : poils optiquement vides du revetement pill!:i­
que ; C basidio les - je n I ai pas reussi a trouver des 
basides bien reoonflt!:es; d : cyst ides a conte nu partiel l e ­
ment schematist!:; remarquez le sommet toujours obtus-arron­
die et la taille parfois enorme . nettement supt!:rieure aux 
dimensions fournies dans la description oriqinale . 

Fig . J (au verso) : R . nanella ( Sinlller 8 10923 holotypus , 
INPA ) : a-c : revetement pilt!:ique, poils aciculaires (a) , 
articles terminaux ordinaires des poils (b ) et detail 
d' une coupe tanqentielle (c). 
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R. a trovinosa Buyck spec. nov. a R . mimeti ca Heim 
praesertim differt colore pilei stipi tisque atrovinosa , 
sporis sublaevibus, elementis paululum convexis sejunctis 
q eneraliter dilute amyloideis ornatis. 

Zaire Haut - Katanga , Lubumbashi, en foret claire, 
ma r s 1986. Schreurs 1500 CBR holotypus) . 

DISCUSSION 

R. mimetica a l!tl! d~crite du Gabon par Heim (1969 : 
3 47 ) et il la situa (1970 : 67) au sein des Pelliculariae 
Heim nud. pres de R. radicans Hei m dans les Radican­
tes Heim nom. nud . a cause de la prl!sence d ' un anneau, le 
stipe r adicant et les spores ovoides non rl!ticull!es. Dans 
sa description de R. mimetica, Heim ne dit rien sur la 
composition des rev@tements, bien que ce so it justement ce 
caractere qui contredit une parente etroite entre les deux 
esp~ces R. radicans poss~de un chevelu de poils assez 
larqes, oenera l ement 4-7 1-1 m de diam.. cylindraces , rare ­
ment avec quelques articles basaux plus ou moi n s renfles­
a mpullaces, mont rant trequemment de courts diverticules 
lat~raux et aigus; 1' article terminal obtus, parfois 
leoerement retreci. Les dermatocystides cylindracees, tr~s 
longues, excedant parfois un peu le diametre des poils, 
naissent tr~s profondement dans le subpellis . (cf. notre 
Fig. 2 ou Heim 1937, fig. 46 ). 

En ce qui coneerne les caracteres des elements 
hymeniaux de R. mime tica, Heim ne se revele pas tres 
precis non plus : les basides sont nettement moins g-randes 
que Heim l e ferait supposer et l es sterig-mates "enormes" 
sont beaucoup plus petits que , par ex. , c eux des Nigri­
cantinae ou Fistulosinae Heim . Enfin , je ne comprend pa s 
tres bien ce que He i m veut dire par 'poils cystidiformes", 
car les cyst ides de R. mimetica depassent large ment les 
dimensions donnees tandis que les vrais poils cystidi­
formes de 1 'ar~te correspondent bien aux dimensions ci tees 
mais possedent une structure tout a fait differente. 

On pourrai t difficilement envisager une insertion 
parmi les Pluviales Singer oU Singer situe R. legumino­
sarum, puisque nous avons demontre (BUYCK 1988) que cette 
derniere differe considerablement de R. pluvial is Singer 
par la nature tres differente des cystides et dermatocys ­
tides , lesquelles, dans R. pluvial is, sont tres apparen­
tes, tres nombreuses , a contenu nettemen t plus abondant et 
a paroi p l us epaisse. 

Singer (Sing-er et al ., 1983 : 274) avait interpr@te 
sa R. heterochroa au d~but comme une simple vari~t~ de R. 
nanella Singer, ma is 1 'en s~parait A cause de la col ora­
tion differe nte du chapeau et la microscopi e "although 
similar . not quite identical". Ayant l!: tudie le type de R . 
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nanella j 'ai trouvtt les caracteres microscopiques des deux 
especes tellement diftl!:rentes qu 'on pourrai t se demander 
si Sinqer ne parle pas d' un autre specimen ! Surtout la 
structure du pileipellis est totalement diffl!:rente ( les 
traits schl!:matisl!:s de Singer illustrant les deux esp1kes 
sont d'ailleur fortement trompeurs !) : dans les Himetici­
nae. sa structure est surtout filamenteuse avec un supra­
pellis nettement discontinu , forme de poils groupl!:s en 
touffes, unis par leur artic l e terminal ; le suprapellis de 
R. nanella (Fiq. 3). au contraire. est continu , entil!:re­
ment. orthochromatique au bleu de crl!:syl et d e structure 
pseudoparenchymateuse { s 'approchant du type ' virescens') 
forme d' articles renfl8s se pour sui vant jusqu' a 1 'hymi!n ium 

On n ' apen;oit aucune hyphe qrele dans tout le pileipel­
lis . A la surface du chapeau les cellules sont ampulla­
cl!es , subul8es ou ellipsoides-globuleuses avec en outre 
des poils tres longs. disperses. subules. a paroi fort e ­
ment l! pa issie ( ces structures caract8risent i!galement 
groupe de Russules africaines , obs. pers.). 

R. nanella et R. heterochroa Singer non KU hner sent 
c~ ass8es par Singer parmi les Cyanoxanthinae. Bien que, A 
part quelques reserves pour R. amnicola Singer dont je 
n'ai rec;u que deux primordia , aucun des cinq repri!sentants 
sud-am6ricaines 8num8r8s pour cette sous-section ne soit 
apparente A R. cyanoxant:ha ! 

Nous croyons done justifi f:: de decrire, pour nos 
quatre esp8ces, une nouvelle sous-section d ont les 
caracti!res essentiels se resument comme suit : 

Mimeticinae subsect io nov. : species versicolores, 
minutae (diametro pilei inferiore 40 mm), pelliculares; 
stipes albus vel pi leo concolor; caro insipida, fere inc­
dora ; pileipellis ex pilis caespitosis dermatocystidiisque 
pariete dilute azureo cresylico metachromatica i nstruct is 
composi ta; sporae brevi ter e llipsoideae , elementis 
sejunctis ornatae, macula suprahilare inamyloidea vel 
levit.er amyloidea instructa, in cumulo probabiliter albae 
(certe valde pallidae). 

Esp@ces versicolores , tr@s petites (diam. du chapeau 
ne di!passant pas 40 mm), pelliculaires; stipe blanc 
concolore au chapeau ; chair douce, a peu pres inodore; 
revetement pil8ique compose de pails et de dermatocystides 
li!g@rement ml!tachromatiques au bleu de cresyl; spores 
briE!vement ellipsoides , orn8es d' ~l~ments isol8s, A plage 
non ou tres l hgerement amyloi de ; sporee probablement blan­
che (en tout ca s tres pile } . Espece-type : R. mimet:ica 
Heim. 
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Cll!: des esp~ces 

Remarque la ell! devra etre utilisl!e avec prudence . 
toutes les especes n' l!t.ant connues que par leur type ! 

Spores sublisses, ~ornamentation ne depassant pas 0,5 urn 
de haut ; chapeau rouQe vineux foncl!; stipe concolore, sans 
anne au (Zaire) . - Fig. 4a , Sa 

R. a trovinosa Buyck 

Spores ornl!es d' l!: ll!:ments at.teignant gl!nl!:ralement 1-1 , 5 IJm 
de haut. . 

Espece annell!:e a chapeau rose f o nce et stipe plus ou 
moins concolore. (Gabon).- Fig. 4d 

R. mi me tica Heim 
Espec e dl!pourvue d' anne au. 

Chapeau brun oc ra ce subtilement ml!lan9e de 
vert; stipe blanc A conco lore; spores grossie­
r ement ornees d'el eme nts torts et obtus. (Br e ­
sil ). - FiQ. 4b, Sb 

R . obtusopunctata (Singer) Buyck 

Chapeau lila violacl! 8 vio lacl!: sale me lange 
de ver t; stipe blanc pur; spores ornees 
d'l!:ll!ments grfHes et assez aigus. (Bresil l.­
FiQ. 4c . Sc 

R . leguminosarum Singer 

fig. 5. Traits schema t isl!:s de 1 'habitus (d' apres les 
publications originales pour b & c). a : R . atrovinosa , b 
: R. obtusopunctata , c : R. leguminosarum; toutes grandeur 
naturelle . 



62 

a 

c 

IO)Jm 

Fig . 4.. Ornementation sporale . a : R. atr ovinosa , b : R. 
obtusopunctata , c : R. leguminosarum, d : R. mimetica. 
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ABSTRACT : A neu combination , Cheilymenia megaspor e (Gamundi) 
comb. nov. is proposed on the basis of the au thor ' s examination 
of the t ype material . The exami nation of the type of D'leilymenia 
coprinaria var. megaspore Gemundi (1972) revealed an outstanding 
cyanophi lic perisporial ascospore ornamentation , uell observable 
under light mic roscope and proved by SEM pho t omicrographs . The 
type of £!!.ill! coprinaria Cooke {z Choilymenia coprinaria ( Cooke) 
Baud .I, differs by much smaller ascospores uith a smooth peri­
sporilll'l . The very long furcated apothecial rooting hairs uell 
diffe rentiate ~- megaspore also fran Cheilymenia raripila 
(Phill. ) Denni s and other species uith similar ascospor e orna­
mentation. 
Line drauings and SEM photomicrographs of ascospores of .Q!. 
~ accompany the paper and canplete the detailed 
description and illustration previously given by Gamundi (1972). 

Camund i (197 2 ) described a n ew variety o f Chei l vmenia cop r i ­
naria (Cooke>Boud . var. megaspore Gamundi.. She examined seven 
collection s from Tierra del fuego, Arge ntina , coming from 
cow- dung and h o rse excrements. The deta il ed description and 
line drawings of a ll features in this variety show several 
essential features, which differentiate , i n my op in ion, this 
taxon fr om Cheilymenia coprina ria (Cooke ) Ba ud. 1• Cheilvmenia 
fimicola (De Not .)Dennis according to Dennis ( 1978 )) not o nly 
at the infraspecific level. Th e e xaminat i o n of the type 
material h as confirmed t his o pinio n. The type specimen from 
the herbarium of M.C.Cooke, n ow deposited i n Kew Herbarium 
(K ) a nd label l ed "Peziza (Sarcoscyph a ) hyppocopra Cooke " ( an 
he rbarium name) and designated '' t h e typ e o f Cheilymenia 
copr i naria <Cooke)Soud. : Rannach, Scotland, (no date), on 
h o rse dung" I studied and designated as h o l o t ype by Denison 
(1964)), contain s apothecia in a rather bad conditio n but with 
fully mature copious ascospo res. Th e ascos p o r es measur e 
15-16 . 5(· 18 ) x 7.5·9.7(·10.5) )Jm , are h ya l ine witho ut oi l 
guttu les , with a pale yellow refractive co l o ur at their 
maturity seen when stained with CB ; the perisporium is 
l oosen, gentl e , smooth, with o nly occasional secondary fine 
patche s o r stained places caused by the wrinkling as stained 
with CB. The rooting a p o thecial yellow·br owni s h hair s a r e up 
to 730 )Jm long and 45 )Jm diam . , wi t h walls up to 4 . 5 lJID 
t hick, base on l y s h o r tly r oot i ng. These fe atu re s well agr ee 
with t he des crip t i o n a nd il lust ratio n in Cooke (18 76). 
For the detailed descrip tion see also Deni son ( 19b4). 
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It may be noted that alth ough Dennis 0978) transferred 
Arhenia fimicola De Notaris to Cheilymenia as Cheilvmenia 
fimicola (De Not . ) Denn is, the ascospore size given by him 
is larger (up to 23 x 13 pm) and t his taxon may represent a 
different species. However, the type of A· fimicola h a ve not 
been yet examined by me. 
The examination of the type of 9!_. coprinaria var . megaspor a , 
deposited in LPS h e r barium (N"' 33424), revealed that this 
Gamundi 's variety differs not merely in its as cospore size, 
but also in several other important features. The ascospores 
are wi t h ou t guttules and with a conspicuous yellow refractive 
colour (the latte r feature seen when stained with CB ) and 
measure (22.5-) 25-29.5(-31.2) x 12 -13.5(- 15) ~m a nd this 
size itself is significantly distinct from that in ascospores 
of Cheilvmenia coprinaria. However, the most important 
feature,which di fferent i ates sufficiently the two taxa, is 
the ornamentation of th~ perisporium of as cos pores in var. 
megaspora (fig . l and figs 3 -5 ). This ornamentation is Wt! ll 
seen when t h e sections are stain ed with Cotton blue in 
l actic ac id (CB Geigy s . l23 ), which stains promptly without 
heating t he slides, and , when oi l immersion objective is 
used. It should be noted that when t he s l ides with stained 
sections are heated, the perisporium i s easily deformed , 
loosened and separ ated from t he ascospores, and they become 
smooth. This is probably the reason why Gamundi (1972,19 75) 
stated the ascospores smooth . S imilar situation is a ls o in 
other species of Cheilymen i a and Coprob i a (J . Moravec 1984, 
1987 , 1988) . 
The ornamenta tion i s strongly cyanophilic and consists of 
ve ry fine a nd low irregular amoeboid wa rts and cres ts , which 
a r e i rregularly densely distributed and connected, 
oc c asionally forming an irregular and very incomplete 
reticu lum. The warts are 0.1-0.6 pm diam. (elongated up to 
1.2 pm l ong crests) and only 0.05-0.15 pm high, hardly seen 
on the outline of as cos pores. These warts and crests repre­
sent an original ornamentation of the perisporium ( a loose 
sheet) when the membrane is tense and not deformed by t he 
act ion of lactic a cid and is clearly seen on SEM photomicro­
graphs taken from dried specimens (figs 3-5). 
Th e other i mportant fe a ture is t h e size and shape of asci. 
In var . megaspo ra , t he asc i are much larger, simply and 
shortly a ttenuated at t heir base. Moreove r, the apothecia 
are smaller in var. megaspora and with a pothecial rooting 
hairs longer (up to 1100 !Jm), usually with more copious septa 
a nd of ten containing one to three juvenile hairs, broadly 
rooting at t h eir base l see line dra wing s in Gamund{(l972, 
197 5)). 
For t h ese rea sons, especially the ascospore s i ze and orncrnentation , 
the new combination is proposed here: 
Ch eil ymenia me gasp o r a (Gamundi) comb. nov. 
Basionym : Cheilymenia coprinaria (Cooke) Baud. var. megaspora 
Gamundi, Bal. Soc. Arg. Bot. 14 (3) :170, 1972. 
for the detailed description and illustration of other 
fea tures, including the apothecial structure, see Gamundi 
(1972, 1975). 
The species is well d istinguished from all known species of 
the genus Cheilyrnenia Baud., and is known only f r om Argentina 
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The ascospore ornamentation is similar to that in ascospores 
of Cheilymenia raripila (Phil ! .) Dennis. However, this 
species differs clearly by much smaller and simpler apothecia 
with short super fic ial a poth ecial hairs, and is not r e lated 
t o fb. . megaspora . Also other species are well distinguished. 

fo r its long rooting apothecia1 hairs , Ch. megaspore may resemble a 
species of the genus Scutellinia (Cooke)Lamb . em . le Cal. It should be 
noted that there seems to be a close relationship between the genera 
Cheilymen i a and Scut ellini a. As it has been already noted (J . Moravec 
1986.) , there are several species in the genus Scut elli nia ( the members 
of the sections Minutae Svr . and Pseudocheilymeniae Svr . ), uhich have 
ascospores with loosening perisporium, a feature, uhich uas corrwnonly 
overlooked in this genus . This also indigates the close relationship 
between the tuo genera . However, f!!· megaspor a diffe r s from these 
species of the genus Scutellinia by following features: 
Its ascospores are without guttules, the mature ascospores possess the 
conspicuous yellow refractive colour when stained uith CB, the per i ­
sporium is much feebler and easier separable , with much finer and louer 
ornamentation . Moreover, its habitat is entirely coprophilous. 

I have examined the type of Cheilymenia rubra (Cooke ex Phill.) 
Baud., illustrated and described also in Cooke 0876 ) as 
Peziza (Sarcoscypha) rubra Cooke (K) and the neotype (LPS) 
o r Ch eilymenia humar i oides (Rehm) Gamundi (1972>. The both 
taxa differ from fh. megaspor e by the ascospore size , orna ­
men t ation , and by much shorter r ooting apothec i a l hairs. 

The detailed result of these examinations will be published later. It 
may be me r ely noted here that Ch . humarioides shows a certain similarity 
IJith Ch. rubra. The perisporialascospor e ornamentation i n both taxa 
cons iSt's o;:=-rounded cyanophilic uarts . Ho\Jever, these warts are much 
larger and ve r y conspicuous (as seen also in SEM) in Ch . huma r ioides 
and the ascospore wall consists of t hree layers I as aiready stated by 
Gamundi (1972, 1975)). In contrary , the ascospores of Ch. r ubr a have 
the perisporilrn with inconspi cuous r ine uarts and thSas'C'O"S"P're wall 
consists merely of tiJO layers. Moreover, the apothecial hai r s of 
Ch. r ubr a are much simpler at their base, and of a darke r colour. 
It should be noted that the collecti on from Greenl and , deter mined by 
me previously ( J. Moravec 1988) as Ch. hunar ioides, has a l most all 
features virtually identical with t'ii'Bse in the neotype of Ch. humario­
ides except the ascospore wall, which consists of two layerS' o~ 
aTeature , uhich deserves further study and eval uation . 

ACKNOWLEDGEMENTS 

1 thank Dr. Irma Gamundi de Amos (La Pl ata) and Dr. B.~1. 
Spooner ( Kew) f or a n ar ran~ement of the loans of the type 
materia l. Mr. J iii Lhotecky ( Brno) h as made the SEN photo ­
micrographs of the ascospores. and, Dr. Zden~k Pouzar 
(Prague ) kindly read t h e manuscript. 

RE f ERENCES 

Cooke M. C. (1876) : Mycogr aphia seu leones fungorum !.,part 2, 45- 90, 
plate 21 - 40, - London . 

Dennis R.\J . G. (1978) : British Ascomycetes . - Vaduz. 
Denison lJ . C. (1 964) : The genus Cheilymenia in North America.- Mycologia 

56 : 718- 737 . 
Gamundi I .J. (1972): Discomycetes de Tierra del Fuego I . Especee 



68 

nouevas o criticas del genera Cheilymenia (Humariaceae), Bal. Soc . 
Arg . Bot . 14 (3) : 167-176. 

GarTK.Jndi I. J . (1975): rungi , Ascomycetes, Pezizales in flora cripto­
gomica de Tierra del Fuego, 10 (3) , Buenos Aires . 

Moravec J . (1984) : Tuo neu species of Coprobia and taxonomic remarks 
on the genera Cheilymenis and Coprobia (Oiscomycetes, Pezizales), ­
Ces . Mykol. 38:146- 155 . 

Mo r avec J . (1987) : Coprobia c r assistriata spec . nov. and the rib- like 
perispor ial ascospore striation of Coprobia proved by SEM . - t'i cotexon 
28 : 501 - 507 . 

Moravec J . (1988) : Cheilymenia fraudans and remarks on the genera 
Cheilymenia and Coprobia . - Mycotaxon 31 : 483- 489 . 

1 

a da11.h yellow 
.ote6~tac..tive. 

coloWt. 

Fig. 1. Na ture ascosp ore~ of ~hei l vmen i~ m~gaspo:a stained 
with cotton blue in lactl.C ac1.d u nd er o l..l 1.mme rs1.on : 
a , b. Ornamentation of t h e perisporium; 
c. An opt i cal section of an ascospor e . (Holotype LPS 34424). 

a. ligh.t yeLlow Jte6~ta.c.ti.ve. 
cotou.Jt 

Fig . 2 . Mature ascospores o f Cheilymenia coprinaria . 
stained with cotton blue in lactic acid unde r oil immers1.on : 
The type specimen (K) . 



figs 3 -5 . SEM photomicr og r a phs of ascospores o f 
Chei lymenia megaspora . CHolotype LPS). 
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ON THE NEW GENUS JAPONOGASTER (LYCOPERDACEAE) 

VOSHIO KOBAYASI 

Kobayasl Mycological Institute. ~~ Maruyama-cho, Funabashi City, Ch1ba·ken, Japan 

A new fungus, described here a s Japoncgasler oohashianus gen. et sp. 
nov., was found on a dead trunk of Fagus crenata Blume at approximately 
1000 m elevation in the forest a t. Ka ifugOry, Tokushima P refecture, by 
Takashi Oohashi. The holot.ype is preserved in the National Science 
Museum, Tokyo. 

Japonogaster Y. Kobayasi, gen. nou. 

Fructifica l io epigaea stilpa li s emortua, depresso-globosa , supcrfici nlc mul t i· 
foveolata. Epiderm is crassa a lba, in spccicm uni strala . Gleba ful va mul t ilocula ris, 
hymcnii s obsila. Basidi a clavata, 2-sterigmata. 

Japonogaster oohashianus Y. Kobayasi, sp. nov. (FIGS. 1, 2) 

Fructificat io depresso-globosa, 2.5 em in diam., 1.5 em crassa, supcrnc alba, muiLi­
foveolaLa, al veoli eum eorno polyhcdraLo, margine eireulaLi praed iti . Exoper idium alba, 
1.5 mm crassa, e hyph is laxe Lcetis eomposi tum, 1 mm erassum, pallidc brunneolum, 
multi-foveolatum. Endoperidium 1.5 mm crassum, oeh raeeum, e hyphis densi ssime 
eontextum. Capillili a crassepari eialia , pallide oc:hraeea. Basidia elavata , 2-sterigmo ta, 
19-20 x 3-4 ~m . Basidi osporae globosae, 2.5-3.5 Jim in diom. , laevigale, hyal inae c:u m 
un igut lato. Holotypus in TNS eonservatus: Epigaeous, growing on dead trunk of Fagus 
c: rena ta Blume, in forest, about 1000 meters in altit ude. Kn ifu g6ri, Tokushima Pref. 
Collected by Takashi Oohashi, J on. 2, 1981. 

Fruitbody thick, discoid, 2.5 em in diameter , 1.5 em lhick, surfa ce 
white, turning pale ochraceous brown ["Pale Pinkish Bufr' (Ridgway)] in 
the dried state. Epidermis 4 mm thick. Exoperidium white, 1.5 mm thick, 
composed of loosely woven hyphae, middle tissue pal e brown, 1 mm thick, 
composed of hyphae, with many cavities, inner tissue yellowish , 1.5 mm 
thick, composed of densely woven hyphae. Many cavi ties produced on the 
surface of the fruitbody, containing one polyhedral cone margined with a 
circular elevation. Gleba ochraceous brown, composed of tra mal hyphae, 
capilli tia, basidia, and spores. Capillitium thick-walled, pa le ochraceous. 
Basidia clavate, with two sterigmata, 19-20 x 3-4 11m. Basidiospores globose, 
2.5-3.5 iJ.m in diameter, smooth, hyaline, with one oil drop. 
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Fig. 1. A. Surface view offruitbody. B. Section through fruitbody; inserC whole fruitbody. 
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This new genus recalls the genus Caluatia in shape, capillitium, and 
hyaline spores, differing, however, in the following characteristics: 

Japonoga ster 

Calvatia 

Pcridium thick , composed of a single layer , not falling 
off at maturity. 

Peridium thick, composed of two layers, falling off at 
maturity. 

Fig. 2. A. Epidermis. B. Hymeniallayer. C. Hyphae of inner tissue. D, E. Inner' tissue. F. 
Capi llitium. G. Basidiospores. H. Basidium. 
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STUDIES IN THE GENUS XANTHOCONIUM (BOLETACEAE). Ill. 
CULTURAL STUDIES. 

C. B. Wolfe, Jr . 
Department of Biology, The Pennsylvania State University 

Mont Alto, Pennsylvania 17237 

ABSTRACT 

Cultural studies of Xanthoconium affine , 
X. affine var. macu1osum, X. montanum, and X. 
monta1toensis revealed di stinct differences 
among them that have a 1 so supported the a 1 ph a 
taxonomic differences between them. 
Key Words : Boletaceae, Xanthoconium, cultural 
studies. 

Species of the Boletaceae are known mycobiont s of 
ectomycorrhizae (Melin , 1922a, 1922b , 1923; Trappe , 1962 ; 
Singer, 1986; Palm and Stewart, 1984; Samson and Fortin , 
1988) . Pure culture isolation of the mycobionts of 
ectomycorrhizae has created a need for description s of 
cultures isolated from basidiomata (Zak, 1973; Palm and 
Stewart, 1984) . Cultural studies of many boletes have been 
carried out by other workers (Pant idou, 1961 , 1962, 1965; 
Pantidou and Groves , 1966; Pantidou and Watling , 1970, 
1973 ; and Miller, Miller, and Palmer, 1983) . 

Wolfe (1987 , 1988) , Singer (1947 , 1986) , Snell and 
Dick (1970), and Smith and Thiers (1971) have summarized 
the suspected mycorrhizal associations of Xanthoconium 
Singer species . Ectomycorrh i za 1 syntheses have not been 
conducted with Xanthoconium species and their suspected 
mycorrhizal symbionts. Additionally, descriptions of tissue 
cultures initiated from basidiomata of Xanthoconium species 
have not been forthcoming . Kneebone ( 1951), however , has 
germi nated basidiospores of X. affine (Peck) Singer i n 
vitro. 
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This present contribution presents the result s of 
cultural studies of four Xanthoconium species . 

MATERIALS AND METHODS 

Pi 1 eus context tissue was a sept i ca lly removed from 
basidiomata of four Xanthoconium taxa and cultured on 
Hagem's agar modified by Modess (1941) that was 
supplemented with streptomycin sulfate and benomyl 
solutions (Watling, 1981) . Thirty-day growth rate, 
morphological , and chemical spot test data were determined 
according to the methods of Pantidou (1961), Nobles (1965) , 
and Miller , Miller, and Palmer (1983) . Extracellular 
enzyme production was determined by growth on tannic acid 
agar (Davidson, Campbell, and Blaisdell, 1938) and chemical 
spot tests utilizing syringaldazine, L-tyrosine, phenol, 
gum guaiac, and guaiacol for the presence of laccase 
activity and tyrosinase activity (Marr, 1979). Hyphae were 
i so 1 a ted from all culture zones, and the cell nuclei number 
(monokaryon or dikaryon) was determined by the Safranin 0 
method (Bandoni , 1979) . Color references (4A2) were 
determined by reference to Kornerup and Wanscher ( 1967) for 
names in quotation marks or subjectively . 

Literature sources for the descriptions of the 
species are found in the s pecies citations that follow, in 
Wolfe (1987, 1988), in Snell and Dick (1970), and in Smith 
and Thiers (1971). 

RESULTS 

Cultural characteri stics of these Xanthoconium 
species were quite similar with some diagnostically 
significant exceptions. Xanthoconium affine (Peck) Singer 
was the only taxon to exhibit a positive guaiacol spot 
test . Xanthoconium affine and X. montanum Wolfe both 
ex hi bi ted a positive pheno 1 test . Culture co 1 ors under 
ultraviolet (UV) light were diagnostically helpful . 
Xanthoconium montanum was the only taxon to exhibit the 
azonate culture mat . 

Cultural Key to Xanthoconium Species 

I. Mycelial mat zonate .. .. . .... . . ..... . . 2 
I. Mycelial mat not zonate . .. . . ..... . X. montanum 

2. Inner zone of mycelial mat cinnamon under UV 1 ight; 
vesicular hyphae absent. . . X. affine var . maculosum 
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2 . Inner zone of mycelial mat violet , purple, or ocher­
green under UV 1 ight ; vesicular hyphae present .. 3 

3 . Guaiacol spot test positive (pink); inner zone of 
mycelial mat ocher-green under UV 1 ight ... X. affine 

3 . Guaicol spot test negative; inner zone of mycelial mat 
dingy purple to violet ........ . X. montaltoensis 

CULTURE DESCRIPTIONS 

Xanthoconium affine (Peck) Singer . 1944 . Hycologia 36 : 
362 . = Boletus affinis Peck. 1873 . Annual Rep . New York 

State Mus. 25 : 81. 
FIGS. I, 5 

MACROSCOPIC CHARACTERISTICS: Hycel ial mat 3.2 - 6 em, 
surface white , reverse pale cream (4A2), pigment diffusion 
i nto agar absent , sur face heterogeneous, aeri a 1 hyphae 
deve 1 opment moderate, zonate inner 1 em, surface exudates 
none , yellow-green in outer zone and ocher - green in inner 
zone under UV 1 i ght. 

HAT HACROCHEMISTRY : FeS04 positive , pale yellow-
green ; NH40H and HCl negative. 

MICROSCOPIC CHARACTERISTICS: Hyphae (2 . 6-)3(-6 . 4) 
I'm diam ., pal e yellow in KOH , gold in Helzer's reagent, 
hyphal cytoplasm blue and walls hyaline in cotton blue , 
di karyot i c, outer zone hyphae mostly filamentous with 
little vesicular differentiation, inner zone hyphae 
differentiated with septate vesicular swellings (9 . 1- ) 
11.2( - 14.3) 11m diam ., hyphal branching mostly subseptal, 
very rarely paarige; cytoplasm lipid positive , black in 
Sudan Black-Band red in Sudan IV , lipoidal bodies small to 
quite l arge, random, many localized in vesicular cells . 

EXTRACELLULAR OXIDASE TESTS: gum guaiac , L- tyrosi ne, 
tannic acid agar, and syringaldazine negative ; gua iacol 
positi ve , faint pink ; phenol positive , vinaceous to rust­
brown. 

NOBLE'S KEY CODES: 1.6. 7 .26.32.36 .47 .49.56. 
CULTURES EXAMINED: CBW-1671. 
DISCUSSION . Feso4 , guaiacol, and ph enol mat spot 

t es ts were all positive as were the Sudan Black - B and Sudan 
IV mi crochemical tests. Of these, the phenol and guaiacol 
spot tests were unique and were of diagnostic value . 

Xanthoconium affine var . maculosum (Peck) Singer . 1947 . 
Amer . Hidl. Naturalist 37: 89 . 
= Boletus affinis var . maculosum Peck. Annual Rep . 

New York State Mus . 32 : 57 . 
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I 

Figs 1-4 . Cultural hyphae of Xanthoconium species . Fig . 
I. X. affine. Fig . 2. X. affine var . maculosum . Fig . 3. 
X. montaltoensis . Fig. 4. X. montanum. Standard line = 
20 ~o~m . 
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FIGS . 2, 6 
MACROSCOPIC CHARACTERISTICS: Mycelial mat (2 .8-)3 

(-3.5) em, surface white , reverse white to "yellowish 
white" to "pale yellow" (4A2,3), pigment diffusion into 
agar absent; surface zonate , inner zone with moderate 
aerial hyphae development, cottony, outer zone mostly 
submerged becoming progressively emergent toward the 
center ; surface exudates absent; inner zone cinnamon 
colored , middle zone yellow-cinnamon colored, outermost 
zone pa 1 e yell ow under UV 1 i ght. 

MAT MACROCHEMISTRY : FeSO~, NH40H, and HCl negative. 
MICROSCOPIC CHARACTERISTICS: Hyphae (1.5 - )2 . 7( -4) 

11m diam. , hyaline in KOH, hyaline to ocher yellow in 
Melzer's reagent, contents irregularly blue and walls 
hya 1 i ne in cotton blue, reagent positive contents scattered 
to gregar i ous in Me 1 zer ' s reagent and cotton blue ; 
dikaryotic; hyphal septation simple and distant; clamp 
connections absent; cytoplasm lipid positive, black in 
Sudan BlackBand red in Sudan IV , lipoidal bodies randomly 
scattered and aggregated . 

EXTRACELLULAR OXIDASE TESTS: guaiacol, gum guaiac, L­
tyrosine, phenol, tannic acid agar, and syringaldazine 
tests negative . 

NOBLE'S KEY CODES: 1.6 . 7 .36 .38.47 . 
CULTURES EXAMINED: CBW-1996. 
DISCUSSION . Cultures of this taxon differ from those 

of X. affine in several ways . Mycelial mat reverse color 
i s cream in X. affine but white in X. affine var . 
maculosum . Three color zones under UV 1 ight are evident in 
X. affine var . maculosum while two zones are evident in X. 
affine. Vesicular swellings are present in X. affine but 
absent in X. affine var . maculosum. Clearly there are 
differences between the two varieties of this taxon but the 
cultura 1 differences do not appear significant enough to 
elevate this taxon to specific rank . 

Xanthoconium montaltoensis Wolfe . 1987 . Can . J . Bot . 65 : 
2I43 . 

FIGS . 3, 7 
MACROSCOPIC CHARACTERISTICS: Mycelial mat 5.4-6 em 

diam., surface cream white , reverse pale cream yellow 
(3 , 4A2), pigment diffusion into agar absent , zonate inner I 
em, surface heterogeneous , hyphae mostly submerged, aerial 
hyphae few, surface exudates none; ye 11 ow-green on 
submerged outer zone , 1 ight yell ow on middle zone, and 
dingy purple to violet on inner zone under UV 1 ight . 
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MAT MICROCHEMISTRY: FeS04 positive, yellow-green ; 
NH40H and HCl negative. 

MICROSCOPIC CHARACTERISTICS: Hyphae (2.6-)4.2(-5.2) 
I'm diam., pale yellow in KOH, gold to dark gold in 
Me 1 zer' s reagent, cytop 1 asm blue and walls hya 1 i ne in 
cotton blue, dikaryotic, inner zone vesicular hyphae (7 .8-) 
14(-20 .8) I'm diam . and mostly non-septate, branching 
subsepta 1 and i ntersepta 1 ; cytoplasm 1 i pid positive, b 1 ack 
in Sudan Black-B and red in Sudan IV, lipoidal bodies 
sparse in Sudan IV but more dense in Sudan Black-B . 

EXTRACELLULAR OXIDASE TESTS : guaiacol, gum guaiac, 
and L-tyrosine, phenol, syringaldazine, and tannic acid 
agar negative . 

NOBLE'S KEY CODES : ·1.6.26.32.36.38.47.49 .53 . 56. 
CULTURES EXAMINED: CBW- 1675. 
DISCUSSION. Mature basidiomata of Xanthoconium 

montaltoensis and X. affine may appear similar but cultures 
of these taxa differ by the absence of positive guaiacol 
and phenol spot tests in the former. Additionally, the 
inner zone of the mycelial mat in X. affine is ocher-green 
under UV light while the inner zone of X. montaltoensis i s 
dingy purple to violet under UV 1 ight . The zonate patterns 
and the vesicular hyphae are similar for both species. The 
cultural character differences observed for these species 
provide additional support for the recognition of X. 
montaltoensis . 

Xanthoconium montanum Wolfe. 1987 . Can. J . Bot . 65 : 2144 . 
FIGS 4, 8 

MACROSCOPIC CHARACTERISTICS: Mycelial mat 3.1-4 . 5 em 
diam. , surface white, reverse pale yellow (4A2), pigment 
diffusion into agar absent, uniform, zonation absent, 
aeri a 1 hyphae well deve 1 oped, fluffy, cottony, surface 
exudates absent, ye 11 ow-green overall under UV 1 ight . 

MAT MACROCHEMISTRY: FeS04 positive, yellow-green; 
NH40H and HCl negative. 

MICROSCOPIC CHARACTERISTICS: Hyphae (2 .6-)4 . 4(-9 . 1) 
I'm diam . , hyaline in KOH, pale gold in Melzer 's reagent , 
cytoplasm blue and walls hyaline in cotton blue, 
dikaryotic, subseptal branching only; cytoplasm 1 ipid 
positive, black in Sudan Black-B, pink to purple- red in 
Sudan IV , lipoidal bodies mostly small (rarely large), 
spherical, singular or in staphylococcal form. 

EXTRACELLULAR OXIDASE TESTS : pheno 1 positive, 
vinaceous purple; guaiacol , gum guaiac , tannic acid agar, 
L-tyrosine, and syringaldazine negative . 

NOBLE'S KEY CODES: 1.6. 7 .32.36.38 . 47 . 49.56. 



Fi gs . 5-8 . Cultures of Xanthoconium species . 
affine . Fig .. 6 . X. affine var . maculosum. 
montaltoensis . Fig. 8 . X. montanum. 
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Fig . 5. X. 
Fig. 7. X. 
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CULTURES EXAMINED: CBW- 1489 (HOLOTYPE). 
DISCUSSION . The cultural characteristics of this 

taxon were relatively unremarkable except for the abundant 
aerial hyphae development, and there was 1 ittle hyphal 
differentiation. The 1 i poida 1 bodies in the hyphae were 
remarkable in that they occurred in staphylococcal form. 
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Abstract 

Miniancora allisonisnsis gen. et sp. nov., Arborispora paupers sp. nov. and 
Flage/Jospora saccata sp. nov. are described from acid streams In Canada. 

Introduction 

This is the second part of a study on freshwater hyphomycetes 
iso lated from soft water streams in SE New Brunsw1ck, Canada, 
and adjacent areas of Nova Scotia. Three new taxa were isolated 
from foam . A single con idium of Miniancora allisoniensis was 
observed during the original field study (April • May 1987); 
subsequently, morphologically identical conidia were observed 
repeatedly in the autumn of 1988. Conidia of Arborispora paupera 
were found on two occasions in Allen Creek. Flagellospora saccata 
appears to be the most common of the three species. It was 
isolated from three localities , and con idia indistinguishable from 
F. saccata were moderately abundant in foam samples. 

Materials and Methods 

All cultures were obtained as monoconidial isolates from freshly 
collected stream foam , as described by Marvanova & Bil.rlocher 
(1988). They were maintained on 1.5 % Dileo Malt Agar (MA) at 10 
or 12 ° C. Sporulation was induced by submerging a section of the 
culture in standing or aerated distilled water : in Arborispora 
paupera intermiltent wetting of the culture resulted in abundant 
sporulation. 
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Miniancora Marvanova et Bartocher, gen. nov. 

Etym.: mini : abbreviated from minim us (L.) - smallest; ancora (L.) 
-anchor. 

Oeuteromycetes, Moniliates. Hyphae hyalinae, ramificatae , septatae. Conidiophora 
singularia, plerumque apicalia, simplicia vet ramosa, hyphis valde similia. Cellulae 
conldiogenae incorporatae. mono vel polyblasticae, sympodialiter prolificantes. cum 
collar! inconspicuo. Conidia T -formia, septata , cellula apicalis cum ram is duo bus 
dichotomis, in maturitate vacua. 

Species typica: Miniancora a/lisoniensis 

Hyphae hyaline, branched , septate. Conidio~hores single , mostly 
ap1cat , s1mpte or branched , flexuous . Con idio9enous celts 
integrated , mono to polyblastic, sympodiat , with mconspicuous 
frill. Conidia T-shaped, septate, ap1cat ce lt typically divided into 
two dichotomous branches, empty when mature. 

Miniancora allisoniensis Marvanova et Bartocher, sp. nov. (Figs . 
1·3) . 

Etym. : allisoniensis (L.) to mark the sesquicentennial of Mount 
Allison University, where this study was carried out. 

Cotoniae aurantiacae. in agaro maltoso rente crescentes, restrictae, mycelium aerium 
deHcatum , pubescens, subtillter funiculosum in parte centrali coloniae; hyphae 
hyalinae, tenultunicatae, 1-2 ~m diam. ; mycelium in agaro e hyphls denslter 
consertls , nonnumquam crustas formantibus, usque ad 3 .5 ~m latis, crassitun icalis, 
cum materia amorpha auranti aca obteclis. Conidiophore apicalia vel la teralla, 
simplicia vel ramosa , usque ad 1.5 J.lm lata, nonnumquam absentia . Cellulae 
conidiogenae apicales, raro lntercalares in hyphis, singulares, typlce polyblast lcae, 
cum elongatlonlbus sympodlallbus provisae, loci conidiogeni vulgo cum collari 
inconspicuo circumdatf. Conidia singutatim formata, saepe aggregate, acrogena, raro 
pleurogena, T-formia; pars Infra ramos recta vel paulo curvata, 23-40 x 1-1.5 ~m . 
e 3-6 cellu lis lucidis composila, basi truncate vel conica, spice attenuata , cellula 
apicall s In maturitate vacua, cum ramis duobus dichotomis, acutis , 9-23 x 0.5 )J.m, 
horizontalibus vel subantrorsis, pariete exililer sinuoso. 

Habitat: In spuma In rivulo parvo prope viam publicam haud procul a pago SackvUle 
dlcto , In provincia New Brunswick, Canada austro-orientalis. In Maio 1987 teg. L. 
Marvanova. 

Holotype: IMI 328552 (ex 30487) 

Colonies (Malt Extract Agar • MA) orange, growing slowly, 1 o 11m 
diam./30 days/12 ° C, restr icted, tough ; aerial mycelium delicate, 
downy, finely funicutose in the colony centre, hyphae hyaline, 
thin-walled, 1-2 11m wide; substrate mycelium consist ing of 
densely packed hyphae sometimes forming crusts , up to 3.5 11m 
wide, th ick-walled , covered with amorphous orange matter. 
Sporulation abundant on agar and in stand1ng water, at and below 
water level. Conidiophores densely covering the colony surface, 
ap1cat or lateral, s1mpte or branched , up to 1.5 flm wide, 
sometimes absent. Conidiogenous cells apical , rarely mtercatary 
in vegetative hyphae, single, typically polyblastic, elongations 
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Fig . 1. Miniancora al/isoniensis, 30487, submerged culture. A, 
substrate myce lium with inflated cells ; 8 , branched con idiophore 
with sympodial elongations and frilled conidiogenous loci; C, short 
con idiophores with aggregated condidiogenous loci; D,E, developing 
con idia with separating cells (?) at the base. 
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Fig. 2. Miniancora allisoniensis , 30487, submerged culture . 
Detached conidia, one germinating from the axis (arrow) . Dotted 
parts are filled with cytoplasm. 

sympod ial, often unilateral , forming short branch lets (Fig. 1 B) or 
appearing side by side on a th ickened part of the conidiogenous 
cell (FilJ. 1C) : conid iogenous loci usually surrounded by an 
inconspicuous fr ill. Con idia formed sing ly, later aggreQated , 
aerogenous, rarely pleurogenous, T-shaped or very rarely w1th an 
apical branch and two laterals (Fig. 2A) , unbranched part straight 
or slightly curved , 23-40 x 1-1.5 11m. consist ing of 3-4 shmy 
cells: truncate or shortly con ical at the base, narrowed at the apex 

~f~fd~d thfnt~ra;';~es~o~~~,;'/alce~ ic~~~~i~o~~ cb~~~~~~s a~tt';;,;'~";~~d 
distally, 9-23 x 0.5 11m, wilh slightly wavy outline . The conidial 
size seems to change with age; smaller conidia (23-33 11m long) 
were seen in a cu fture submerged for 4 days, whereas longer 
conidia (30-40 11m) prevai led in the same dish after 14 days. The 
conidial branches are cellular (sensu Sutton 1980) in orig in and 
are filled with cytoplasm dunng maturation : evacuation takes 
place before secession . 

The actual type of con idiogenesis cou ld not be establ ished with 
certa inty. The thin fril ls around the conidiogenous loci may either 
be collarettes of phialides or wall remains of disarticulated 
separating ce lls . Structures resembl ing separating cells were seen 
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Fig. 3. Miniancora allisoniensis, 30487. A, developing conid ium; 8 , 
detached conidium; C, spent conidiophore (approx. 1,850 x) . 
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at the base of some developing conidia (Fig. 1 D. E), however, the 
corresponding cell wall remnants which s~ould be present at the 
con idial bases in the case of rhexolyt ic secession could not be 
detected with light microscopy. On the other hand, some con idia 
appeared to have a collarette around their base when still attached 
(F1g . 1 B, C) . This would support the hypothesis of a phialidic 
conidiogenesis . 

On agar and at 20 ° C, detached conidia germinated within 24 h 
from any cell of the unbranched part and occasionally from the 
branches. 

Cultures examined: 30487, from a small unnamed stream near the 
Trans Canada Highway near Sackville, May 1987, isol. L. Marvanova. 

The conidia of this fungus are similar to those of Trinacrium 
Hoehne!. The latter, however, are mostly Y-shaped and wider, and 
all their cells are filled with cytoplasm. Conid10genous cells with 
frills have not been re~orted in any species of this genus. 
Hya/otiel/a americana Speg.) Nag Raj as well as Libartania 
lasarpitii (Bresad.) Nag a1 have conidia of similar size with two 
(dichotomous) or more apical branches. However, both taxa are 
pycnidial coelomycetes . The conidiogenous cells are 
asynchronous ly po lyblast ic in Libartania /aserpitii and 
symmpodially proliferating in Hya/otiel/a americana. Frills have 
not been reported or illustrated 1n either of the two species {Nag 
Raj 1979 a,b) . 

Arborispora paupera Marvanova et Barlocher, sp. nov. (Figs. 4, 5, 
SC, D) 

Etym.: pauper (L.) - poor (refers to the simple branching of conidia) 

Coloniae in agaro martoso perleniter crescentes, restrlctae, pallldae, postea brunneae, 
praeclpue In agaro lmmersae, glabrae vel valde rugosae, mycelium aerium sparsum, 
funiculosum. hyphae tenui tunlcatae circa 1 ~ latae, hyallnae, ramificatae . rami 
alternati vel suboppositi. Cellulae lnflatae usque ad 2.5 Jim latae adsunt in hyphis. 
Conidlophora inconsplcua vel absentia. Cellulae conidlogenae incorporatae. per 
longltudlnem hypharum dlspersae vel In hyphls fert llibus catenatae; loci conidiogeni 
in denliculls lateralibus slngulis vel gregariis 1·2 llm rongis, interdum ex infiatione 
hyphae ecrescenllbus, locall . Conidia singularia vel aggregata , in den!lculis 
singulatim crescenlia , typice tetraradiata; axis rectus. raro curvatus. (20-) 40-70 
x 1.8-2.5 IJ.m, cyllndrlcus vel anguste fusoideus, basi truncatus, apice subulatus, 
usque ad 8-septatus; rami (0)1 ·2 (4), usque ad 4-septatl, typice oppositl ve l 
suboppositl , raro remotl , 10-35 x 1.5·2 J.Lm, prope partem centra lem axis inserli, 
typice retrorsi, recti vel paulo curvati. anguste fusoidei, in pane proxima lnterdum 
lnflatl, basi gradatlm angusta!l , lnsertlone constricti. Ramus secundarius rar isslme 
videtur. Dehiscentia conidiorum schlzolytica. 

Habitat: In spuma in rivulo acido Allen Creek dicta. prope locum Wood Point, in 
provincia New Brunswick, Canada austro-orientalls, In Aprlli 1987 leg . L. 
Marvanovtl et F. Bartocher. 

Holotype: IMI 328550 (ex 28387) 

Co lonies (MA) growing extremely slowly , 2-4 mm diam./30 



Fig. 4. Arborispora paupera, 28387. Developing conidia. Detailed 
explanation in text. 

91 



92 

days/1 0-12 o C. restricted, beige , becoming brownish with age, 
smooth or wrinkled, mostly immersed in agar; aerial mycelium 
sparse, funiculose. Hyphae thin-walled, ca. 1 ~m wide , hyaline, 
branched, branches alternate or subopposite. Inflated cells up to 
2.5 ~m wide may occur in hyphae. Sporu lation upon submergence, 
but above water, promoted by intermittent wetting . Conidiophores 
micronematous; conid iogenous cells integrated , intercalary, 
scattered or catenate in a fertile hypha. with conidiogenous loci 
on single or muj tiple denticles situated laterally on conidiogenous 
cells (Fig . 4 A, B, E) or on a short stalk (Fig. 4 D. F. G) or growing 
from a central inflation on the conidio9enous cell (Fig. 4 C). 
Conidia are formed sing ly, the primordra are rod-like , straight , 
later delimited by a septum situated 1-2 ~m above the base of the 
primordium; the lower part becomes the denticle (Fig . 4 A). 
Branches appear laterally , in sequence, ca 15-18 ~m be low the 
apex of the axis (Fig . 4 B). Free con idia floating on water surface, 
axis straight, rarely slightly curved , (20-) 40-70 x 1.8-2.5 ~m. 
cyl indrical or narrowly fusoid, base truncate, apex subulate , septa 
up to 8; branches (0)1-2(4). up to 4-septate, opposite or nearly so 
(Fig . 5 B. E. G. H) . sometimes both on one side (Fig. 4 F). rarely 
remote (Fig. 5 C) or in two superposed pairs, sometimes two 
o~posite and one remote (Fig. 5 I). 10-35 x 1.5-2 ~m. one usually 
shorter, inserted near the middle of the axis, narrowly fusoid 
with basal cells sometimes inflated, gradually tapering towards 
the point of attachment. On rare occasions. a secondary branch may 
be present (Fig . 5 D) . Con idial secession schizolytic , germination 
from all free ends, on agar or in water. 

Culture examined: 28387, from Allen Creek, April 1987, isol. L. 
Marvanova. 

Conidia very similar to those of our species but wi th dimensions 
near the lower limit of A. paupera and wi th branches drawn 
antrorse are depicted as unknown by Matsushima (1975, Pl. 336, 
Figs. 2, 4) . 

Arborispora Ando (Ando & Kawamoto 1986) was established for 
three staurosporous species collected in humid habitats : from 
fallen leaves or from rainwater draining from a broad-leaved tree. 
They all grow rather slowly in pure cu lture (Miura & Kudo 1970); 

~rs~i1Y!~ti~at~r ~~tg~~~r~Ypr~~~~f~~i~t?y aorf'i:~~o~~dth:re~~t~~o~~ 
water; the con idia are borne on micronematous conidiophores and 
consist of an axis and branches originating laterally near the 
middle of the axis . Branches may be prrmary, secondary. or, in the 
authors' words "second primary", i.e., originating near the point of 
attachment of the so called "first primary branches". All branches 
have tapering bases with a very narrow insertion poin t. The 
proximal cells of the branches and, in some species . of the axis 
may be slightly inflated. A. paupera is linked to other species of 
th is genus by several features: The very slow growth of the colony 
resembles A. multisurcularis Ando and A. dolichovirga Ando ; the 
brownish colour of the colony is shared by A. multisurcularis ; the 
conidial dimensions approxrmate those of A. dolichovirga ; the 
occasionally inflated basal cells of the branches and axis resemble 
those seen in A. palma Ando. A. paupera differs from all other 
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Fig . 5. Arborispora paupera , 28387. Detached conidia. Detailed 
exp lanation in text. 
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species of this !lenus by the lack of second primary branches and 
by the predommantly retrorse orientation of the laterals . The 
de!Jree of branching in staurosporous anamorph genera usually 
vanes with in a genus from simple to more profuse. Examples can 
be found in Dendrospora Ingo ld, Tricladium Ingo ld, and Gyoerffyel/a 
Kol. Descalsia cruciata Roldan et Honrubia (sp. ined. , Roldan in 
lilt .) has cruc iform con idia of similar size borne on 
micronematous con idiophores. However, the conidial branch bases 
are not constricted , the branches arise synchronously and 
subapically in contrast to their clearly lateral and sequential 
origin in A. paupera. Th is species is probably adapted to habitats 
that periodically dry up. Conidia matching the shapes seen in the 
field were obtained by briefly exposing a piece of cu lture to dry 
conditions. Under constantly moist conditions, the culture did 
sporulate on the area outside the water, but the conidia were much 
smaller and their branches, sometimes a lso their axis , had 
inflated basal cells (Fig . 5 D, E) . 

Flagellospora sacc ata Marvanova et Barlocher, sp. nov. (Figs . 6 
A, B; 7, 8). 

Etym.: saccatus (L.) - bag-shaped, refers to the phialides. 

Colonise in agaro mal tose leniter crescentes, albidae, glabrae vel sublililer 
pubescentes. densae. hyphae 1-2 j.lfTl latae, margine colonise undulatae; cellulae 
inllatae, tenuitunlcatae, catenatae, usque ad 5 Jlffi latae. in pane senescente colonise 
observantur. Conidiophora singularia, apicalia vel raro lateralia, usque ad 75 }J.m 
tonga, simplicia vel parce ramosa , saepe modo vario llexa, septata, cellulis saepe 
inflatis; nonnumquam absentia. Cellulae conidiogenae phiatidlcae, slngulares vel 
binae, apicales, laterales vel raro intercalares. saepe curvatae. inflatae et 
nonnumquam asymmetricae. 7-20 x 3-5 j.lffi, cum collo 2-5 l!m Iongo, interdum 
recurvo ; collare breve, cylindricum vel infundibuli forme , inconspicuum. Conidia 
singularia. apicalia vel lateralla ubi e phialidis intercalaribus ecrescentia , 
filamentosa. sigmoidea vel arcuata , basi et apice attenuata, (35-)55·87 x 1.8·2.5 
j.lm, ex eodem loco repetiter crescent ia, 3·8 septata. Oehiscentia schizolylica. 

Habitat: In spuma in rivulo acido St. George Creek dicto, haud procul a loco Fenwick 
dicto, In provincia Nova Scotia, Canada austro -orientalis; in Aprili 1987 leg. L. 
Marvanova. et F. 83.rlocher. 

Holotype: IMI 328551 (ex 18987) 

Colonies (MA) whit ish to creamy , growing very slowly , restricted , 
9 mm diam./30 days/1 0 o C, glabrous or very fine ly downy, tough , 
hyphae t -2 11m wide , marginal hyphae typically undu late even 
when growing in water; inflated thin-walled cells (Fig . 7 F, H) up 
to 5 11m diam., catenate, appear in hyphae in o(der parts of the 
co lony . Sporulation sparse after 8 days in standing distilled water 
at 10 o C, underwater. Con idiophores apical , rare ly lateral, simple 
or sparse ly branched, often variou sly curved , up to 75 11m long, 
septate , often with slightly inflated cells ; sometimes absent. 
Con idiogenous cells phialidic, single or paired , apica l, lateral or 
intercalary , sometimes with a lateral con1diogenous locus (Fig. 7 
A, F); asymmetrically inflated and often slightly curved , 7-20 x 
3-5 11m. with a 2-5 11m long, occasional ly recurved neck (Fig. 8 I, 
J) with periclinal th ickening and a short, cyl indrical or cup-snaped 



95 

Fig . 6. Flagellospora saccata, 18987. Submerged culture . A, D. E. G, 
developing con1dia; B, young phial ides; C, F, conidiophores with 
spent phialides; F. H. chain of mflated cells. 
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Fig. 7. Flagellospora sacca/a, 18987. Submerged culture. A-H. 
cond idia; 1-M. spent phial ides. 
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Fig . 8. Ak B, Flagellospora saccata, 18987. Inflated phialides with 
long nee s: approx. 600 x. C, 0, Arborispora paupera, 28387. C, 
developing con1dia; 0, detached conidia; approx. 860 x. 
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collarette. Conidia single, apical, rarely lateral, when produced on 
intercalary phialides, filamentous, sigmoid or arcuate, attenuated 
towards both ends, (35-)55-87 x 1.8-2.5 11m, septa 3-8 (Fig. 8, 
A-H) . Secession schizolytic, germination from both ends in water 
and on agar. 

The morphologY. of the conidiophore stalks indicates that they may 
consist of proliferated ph ialides; the presence of lateral necks on 
some phialldes supports this view. 

Cultures examined: 13887, 18987, from St. George Creek, Nova 
Scotia, April 1987, isol. L. Marvanova; 22287, from Allen Creek, 
New Brunswick, April 1987, isol. L. Marvanova. 

There are six described species in Ffagel/ospora: two with conidia 
up to ca. 120 11m long (F. curvufa, Ingold 1942 and F. /eucorhynchos, 
Marvanova1986), three with conidia up to 55 11m long (F. minuta, 
Iqbal & Bhatty 1980, F. penicillioides, Ingold 1944 and F. stricta, 
Nilsson 1962) and one with conidia of dimensions match ing our 
new species (F. fusarioides, Iqbal 1974) . The latter, however, 
differs by havmg darker, almost cinnamon-coloured colonies and 
profusely penicillately branched con idiophores with more 
numerous (up to 5) phial ides per branch. The main feature 
distinguishing our new species from all Flagellospora spp. is the 
presence of apparently inflated, long-necked ph ialides, which 
clearly differ from the slender structures, mostly without 
collarette and periclinal thickening , known from the other species. 

The other waterborne con idia of similar size and shape are not 
produced by phialidic conidiogenous cells. It is almost impossible 
to identify F. saccata reliably on the basis of loose conidia from 
field samples . 
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DI SC.'OS IOSPORA CEANOTIII, A NE\J COELa.lYCF.TE 

ANNf.'1TE 'W. RAMALEY 

1 Anima s Plo. cc 
Du ranco, Colorado 81301 

In Octobe r, 1987, l ivint l cavoa of Ccanothus j cndl eri 
Gra y were collected and stored under mois t co ndition s i n a 
rofri~oro.tor unt i l March, 1988. A new Coolomycolc with 4 -
ccl lcd , o ppe nd acod conidia wa H f o und o n the leave s. The 
fun&UH was ivo l ato d ont o pota t o dextrose aear (Pl>A) for 
" tudy 1n c ulture. 

Discosiospora ge n . nov. 

Confdiomata JIYCnfdfa, separala vel intcrdum conjlue.ntfa, sulH:Jri­
dermalta, cm crgcnHa, aliquantum globosa dcprcssa, brunn~. unitocu­
laria, osUolata; pari&S ex l c::tfura anvulari lcnuipariete composUus. 
Conidfophora absentia. CeUulae conidiogenae holoblasticac, delermina­
tae, discrclae, termfnales, cum conidio slngulari te rminaU. 
Confdfogenest."i primum In conidioma s umma, rum in conidioma ima 
r everru. Conidia dorsiventralia, tenuiparfct~"• tetracellulat:, cdLula 
apieaUs cr basalts St:tam subapicatem e t suprabo.salem insertam in 
latere concavo conidii / t:r en s , af'J)endix basalis c:wgena. 

Sp. typ. 1). ceanothi Rama I ey 

Co n i diomata pycnid ia l, separate or occa si onally 
c onfluent, subopi der•al, emorecnt, somewhat depres s ed 
cloboso, brown, un i l oc ulo.r, ostiolete; wnll compose d or 
th i n-walled texture angulo.ri s. Co nid lo pho ro a absent. 
Co nid io eonou s cells h o lobla stic, d o term t no.to , di s cr ete, 
tarminal, wi th a slncle terminal conld l u.. Co n i d iogono sis 
f o und first ot the top , then the bo se o f the conld i omo. . 
Conidia d o rsiventral, thin - wo.llod, 4 - collod, tho ap ica l 
and bo s ol c oli beari n& a subapical and s uprabasal 
a ppoad aee inserte d o n the co ncave side or the coni d1u•; 
ba.sal appends co cxoccn o us . 

Other cenera w i th 4 - collod conidia bearinr: a ppondaco s 
on both term i nal cell s i n clude Dot.fomyces Steyacr t t:m end. 
Naa RaJ & Ken dr i ck (1). Seimatosporfum Co rda (2,3, 6) , 
Sdmato~poriopsi,._~ S ulton, Ghaffar &. Abba M (7 ), Discosia. 
L i bert( 4) , and C UiochoreUa Sydow (5) . Four of the se genera 
••Y be easily separa t e d fr o • Discoslospora. CtltochoreUa has 
ph i alidi c conid ioce ne sis, an apical and a lateral op ­
p e nda~e o n tho ap ical cell. and a Ringle Gppandace on the 
ba s al ce ll. Scfmato.sporium bas acorvuJar co n idiomota , 
anne II idi c coni d ioaensb: , a nd the number ond br o.nc b ing of 
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the coni d ia l a ppendages is variable and i rr c~:ulu r . 

Sefmatosporiopsis ho s immcr3ed pyc n ldia l co n idlomllta, 
coni d iottc nc sis is a nnollidi c , ond the number o nd bro.nchinc: 
o r co n idial oppc nd oacs is va r iable. Dolfomyce.s bas n on ­
ostio lolo, black, pycnidinl co nidlomata, ond each conidium 
ba s a sovcral - bran c h od a p ic al appc nd or,c, o. s impl e ba sa l 
appondBgc, nnd d i rfcrcnt sized middl e cell s . In additi o n, 
all these aoncra hav e thicker co nid i11 l appo nda ~:;os than 
d oc fl Disc.os fus pora. The r e l atio n s h ip o f Dtscosfo.spora to 
Discosia must bo co nsi d e r e d in g r e at e r de tal I bcco.u:;c 
c onidia of the two ge n era arc similar , and d istinct fr om 
c o n idia of other taxa . 

Dfscosiospor a h as n composi t e o f tho charact er s used by 
S ubraman ia n a nd C h a ndr a - Re ddy to se parate sections o f 
Dfscosfa (4). The middlp: cell ~ or Dfscostospora co n i di a are 
or mo r e or loii.M e qual len&lh , aH l t~ t r uo in Oiscosia. o f 
Sectio n IJI. The hair - like a pponda gos of Dfsccslospora 
arise fr o m a tiny bulv,e •l app r ox imtd e l )' t he middl e o f th o 
term i na l cells (f'ig. 1. c , e). The a ppe nd ages o f Otscosia, 
Sect ton J, u ~ ually o r1 1t na t e fro• • •i nulo bul a: o near tho 
ae pta on both en d s of t h e co n idium, while tho se o f 
Sec tionY 11-JV, ori~: inat o jus t below th e api c es o f the end 
ce 11 s. 

Sub ramanian and C h andr a-Re ddy (4) provide a iO n oric 
dc ac r i pt i on f o r Dtscosict tnc ludtn& Ktateae nt a that : 
c onidiomata are u sua lly amphi(tonous, black, di s coid; upper 
hatr s terile, brittle, a nd t h e l o wer h a tr f e rtile; 
verti ca l co lumn s of s t e ri lo hyphae usually pre se nt 
oxtendint fr o m ba se to to p all r ou nd tho ma rc i n or a l so i n 
be twee n , d ivi dina tho pycni di a l cavity into compartment s. 
It is a l so s tated (4. p. 60) that i n hi R s tudy o f c o n i dium 
devolop11ent a nd coni d ioce nouv ce ll behav tor , Morcan- J ones 
found a co nid ioKe nous cell bore 2 coni d ia. After release 
o f the fir st conidiu111, f o r•e d fr o m lbe bl ow n out apex of a 
conidioccnous col i, a second con i d ium was f ormed a t a 
hleher level ro s ultine i n one e.nncllation. A minut e fri II 
was seen at th e b ase o f the conidium with phase con tra st 
o pti cs . In many case s, howeve r, he n ote d o nly 
co nid i um develo p ed o n e ach co nid ioa.e no u s col i . 

Dfuo3fo:spora d irrc r s rrom Dfxosfa in man y c h arac t er ­
is tics inc luded i n tho r:e neric d escription. Co n idlomata: 
are (a) opipbyll o u s in this sing,le co ll ec l ioa, (b) br own, 
(c) aub&loboso, and, (d) fertil e o v er the e nt i r e tnnor 
s urf ace successively fr o m lop to bottom; (o} bevo a sort , 
not brittl e upper su rfac e, a nd; (f) la c k verti ca l co lumn s 
of storilo bypbao fr o m ba s e to t o p . In o.dditlon, 
Dfscosiospora iR di s tinguished from mos t Coc lomyc o t cs, 
i ncludine Discosia, by it s po sseaRi n& pnrnphysoR 
paraphysis- like outgrowths i n wh e r e conidi um 
f o r•alion is com pl ete . 

Coni d ial onl o cony , a major taxo nom ic cons i der a t io n , 
alao s epar ates Df.sc.osWspora f r o m Dtscosia. Tho a nn c llo ­
pb oro~:: i n Discosia u s u•ll y boar 2 co nid ia, tho seco nd a t a 
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h ig her level than tho first, rosultine in conidio&cnoua 
cells with one annollation (4). No annellatlons were soon 
on tho conidioeonous: cciiR o f Df.scosloopora. A ainuto ridRc 
was present on the basal cell of some spores. 

T. R. Nat Raj (personal co-unicat ion), has illustra ­
ted Discosia specie• (unpublished) with Rome characters 
that have been used her-e to dislin1uisb Dt.scoslospora--tho 
presence of non - discoid co n idiomata, and conidiomala 
boarinK co nid ia over the entire surface of the conidio­
•atal cavity. However, tho illustrations show annollidic 
conidioeonosis, sometimes on branched conid io pboros . Tho 
oxistonco of those taxa with somo cbaractoristiea of both 
Dt.sco.-;kl. and Discosiospora succcs t s Dtscosiospora may 
eventually best be treated as a spocios of Dfseosia. Such 
a treatment may be preferred when &ddt tiona I intormodiato 
taxa allow expansion of tho conoric concept to include 
forms with (a) conidio•ata wbi c b arc opipby11ou.K or 
••PbiacnouK, brown or black, subalobose or diacoid, so ft 
or brittle, and parapby•ate or aparaphyaa\c, (b) 
coni diog e nesis that is annellidic or hol ob la s tic wJtb one 
coni d ium per conidiogenous cell, and, (c) ditc cre to or 
inloaratod conldiocenoua collu on all au.rfacetc of the 
conidlomatal cavity or only on tbe bottom surracc. With 
the prese nt ceneric concept, 1 t would tUUlm preferable to 
soparato Dtscostospora from Dfscosia . 

Dfscostospora uanothi sp. nov. ( F i a . 1 , a-f) 

Conidiomala pycnidta, e:Jriphlfl~ separata vel inte:rdum 
con/luentia, S'\l.kpfdermaUa., emergentia., fn juventa complanata, 
extrinsecus per crescentfam expansa, a.Uquantum matura sublobosa, 
unUocularfa. osUolata, juvena dUuto fulvo, atrobrunnea circum 
o3tiolum evolven.s, gradatfm brunn~ntes per maturat~m ex 
osttolo ad bascm, usque ad 320 )Jm diam, plerumque 170-220 ~m; 
osUolum parvum, singular&, cfrculare, papillatum. centrale vel 
ezcentricum 10-1 5 JJm diam; J>Qrie3 ex textura angular! tenuipariete 
compos-Uus, 6-8 ceUuUs cra83fs supra, 4-6 ceUult3 crassis infra. CfTTi 
dihdo fulvo. Conidiophora absenf'ta . Cell~ confdfogenae 7-10 x 2-3 
.um. holobla3tfcae.., ddermfnatae, dfscretae, termincde3, hJiaUnae, leves. 
cyUndricae vel laflenf/OTl'nU elongatae cum conidio :ringulari 
terminal f . Conidfa. in super /fcidnuJ omnibus interforfbu.s 
confdioma.torum /armata. Confdtoge~st.s prfmum fn confdfoma 
summa, tum in conid•oma fma r eperta. Paraphyu3 u.sque ad 50 z 1-
1.5 JJffl supra conicUomatts tum ortentu. Conidia tetracdlula.e. (16-)18-
23(-21} x 3-4 lX-21.3 :~: 3.4) ~Jm, dfiute aurwbrunnea, tenuiparietes, 
dor3iw.ntraUa, 2 eeU.utae mediae (10-)ll-15(-11) (X-13.8} JJm. cellulae 
terminale:J obtuse rotundatae vtl cellula ba.salfs aliquando truneata 
cum C03la mfnuta basaU, cellulae apicalis et basalis se.tulam 
bi/urco.tam suprabasal.em et subapfealem affixam cfrca in parkte 
medio in latere concavo conidff / erenles.. utraque /urea co 12-20 )Jm 
longa, appendix basalis e~e.na. 

flol.olJipuS: Ex. foUls Ceanothu3 Jendterf Gray, HcraOsa Tra i 1. ca 
0.5 milos ex initio , l.a Plata Co., CO., U.S.A., A . \.1. 
Remaley, October, 1987, BPI 72043. 
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Conidiomata pycnidial, oplpbyllous, se parate or oc­
casionally confluent , subcpidcr•a.l, e•crgont, flattened 
when youne, oxpandinK o utward durin~;: devel o pme nt, aomowhat 
depressed cloboso at maturity, unilo c ular , osliolalo, palo 
tan when younc, dark brown around the dcvclopinc ostiolo, 
cradually browninc durin& maturation fro• the osliolc 
toward tho base , up to 320 J.lm in d lam, mostly 170-220 um; 
oaliolc small, sinal•, circular, papill a te, central or 
oxcontric, ca tO - tS p.m diem; wall co•posod or thin-walled 
tcxtura anKularis, 6-8 cells thi ck on top, 4- 6 cells thick 
on tho bottom. Cirri I icbt brown. Conidiopboros absent. 
Conldioaooous cells 7 - 10 X 2 . 5 - 3 u•. holoblaH tic , 
dolorminato, discrete, terminal, hyaline, smoot h, cylin ­
drical to elongate la~toniform with a si ngle tor•inal 
conid i um . Conidia for•ed on a ll i nner surfaces or tho 
conidiomata. Conid.ioQonoaia found first at the top, then 
the baRe or the conidiosita. ParaphyRos up to SO x 1- I.S JJ• 
th a n arise at tho lop of tho conidioma. Conidia 4-col led, 
(16 - )18-23(-27) x 3-4 (X-2 1. 3 x 3.41 JJ•, palo a:oldon 
brown, th i n -walled, doralvontral, the 2 middle cella (l0-
)12-15(-17) rx- 13 .8 ) pm, end cells obtusely rounded or the 
be sal ce ll truncate with a • i nute ba1nl ridtte, the apical 
and basal cell boarinc: a s ubap ica l and s uprabasa l 
bifurcate llppondar.c Inserted about midway up the wall o n 
the concave aide or lbo conidium, ea c h branch ce 12-20 ~m 
long, ba:Ral appendatc exogenous. 

In culture on PDA at room temper at ure (ca 16 C) in tho 
li1ht, •ycol ium reaches 28 - dia• after 14 days, i~ IIBhl 
tan, aces apricot in early pa saa&ea, and lacks apricot 
picmentat.ion in later passaees. Colonietr are often 
sec tored into areas where all my ce lium is appressed to tha 
a~tar, aod areas with ll•ltod c:rowtb or aarial hyphee . 
Conidiomata arc acattared and variable. They first appaar 
as raisad, darkeninc araaa on the mycelium . Soma 
co n i diomata arc like those on tho oatural su b Rtrotc, but 
often the upper wall e ncloses aoveral sma ll foci of 
conidial dovo lopmo nt, tho walla arc mora uniformly brown, 
somo cedis arc thick-walled, and there may be multiple 
Olitiolos. Conidio~tonoHis take s place aR on tho natural 
Nu bstrato . Conidia arc •-coi led, but tho sizo and s hape 
•ay vary. Most conidia have tbc appcaroncc and d imensions 
o f thoao on tbc n a tural su b s trate . Soma c onid i a arc 
8 horter and broader ("X - 15.1 x 4.8 pm, 2 middle cells 
X- 10 .8 JA.•), somewhat conatrictecl at the v•pla, and tbe 
appondaaes may bo si•plo (F i&. I, f). In acefnc cultur-es, 
there may be lCOIDC generalized browninc of the my ce lium . 

Dtscosfospora paraphyses (P ia,. 1, a, d) bavo not be on 
soon in aroaH whore activo conidiojkeneads i» occur1n1. 
Tboy may be derived from c.onidioa.onous colla formed lato 
in conidlo•atal d ovelop•o nt. This is "ua.aoatod by the 
presence or Homo atypically lone, slender conidiotenous 
cells bcarinc co n i d ia In areas wborc conidioaencsis is 
nearly compl e ted . 
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Actnowlodtomonls : My profound thanlts to Dr. T. R . Nac Raj 
for his careful roadinc of tho manuscript, hie •any 
bolpful aucco~:~lions, and for tho i I lust rations ba provided 
to which I refer Ia this papar; and to Dr. Edouard Thai 
for his help in tho preparation of the Lat i n diaa,noaea. 

Fi 1 . ) . Dt.scostospora ceanothi. (a) Conidio•a; (b) Conidi o ­
aenoaia and con i dioaenous callsj (c,e) Conidh from 
natural aubatrate; (d) Paraphyaea fro• uppor wall of a 
conidioiUi (f) Con i di.u• fro• culture showinc e x tre•e of 
variation fro• nor•al. 
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AB ST RACT 

Ectomycorrhizae of Pinus edulis Engel. and sporocarps of 
associated fungi were collected from a pinyon-jun i per 
woodland in northwestern Colorado. Of the eleven fungi 
identified, only three species, RMzopogon pinyonens is 
Harrison and Smith, R. e11enae Smith and Cenococcum 
geophOum Fr. were positively determined to be 
ectomycorrhizal associates of P. edulis . Physical 
connections between mycorrhizae and sporocarps or sclerotia, 
and comparisons of cultures derived from sporocarps or 
sclerotia to cultures isolated from mycorrh i zae provided 
evidence of mycorrhizal association. Thirteen types of 
ectomycorrh i zae were desert bed morpho 1 ogi ca lly and 
anatomically. No endomycorrhizal associations were found. 

I NTRODUCTIO N 

By recent estimates pinyon-jun i per woodland occupies nearly 
325,000 kml in the wes tern United States (West , 1984). Pinus edulis 
Engel. 1 pinyon pine, is an essential component of this extensive 
semiarid woodland ecosystem and is considered an excellent source of 
fuelwood and pinyon nuts as well an important habitat for wildlife 
(Gottfried, 1987; Lanner , !981) . A I though fun9a 1 sporocarps have been 
co 11 ected from pinyon-juniper woodland 1 the mycorrh i za 1 status of these 
fungi has not been positively determined (Harrison and Smith, 1968; 
Hesler and Smith, 1979; States, 1984) . This study was undertaken to 
collect and describe the mycorrhizae of Pinus eduHs and to identify 
putatively ectomycorrhtzal fungi in a selected area of pinyon-jun i per 
woodland. 

1Author's current address is Idaho National Engineering Laboratory, 
EG&G Idaho, Inc., Box 1625, Idaho Falls, ID 83415. 
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METHODS AND MATERIALS 

Part of a pinyon - juniper woodland approximately 1 . 3 k.m by 0.6 km on 
a NNE to SSW oriented ridge (ca. 2070 m elevation) located in the 
Piceance Basin of northwestern Colorado was selected for this study. 
This semiarid site has a mature stand of Pinus edu1is and Juniperus 
osteosperma {Torr . ) little {Utah juniper) , with an understory of 
Artemisia tridentata Nutt. (big sagebrush) and a variety of forbs and 
grasses (Ward et al., 1974) . 

The site was surveyed for the presence of sporocarps of putatively 
mycorrhiza l fungi at two to three week intervals between Hay and 
September of the years 1983 to 1986 and once in August 1987 . When 
sporocarps were encountered, both sporocarps and an underlying soil 
sample containing root samples were collected as a unit. During each 
visit the site also was randomly sampl ed for ectomycorrhizal roots of 
pinyon pine. Root samples were taken by collect ing the duff layer and 
the top 10 to 15 em of mineral soil as a unit. All root and sporocarp 
samples were bagged and placed in a cooler until they could be returned 
to the laboratory for examination. 

In the laboratory, the sporocarp-root - soil units were washed free 
of soil and examined with a dissecting microscope for mycelial 
attachments between the sporocarp and ectomycorrhizae . Sporocarp s 
associated with mycorrhizae were identified , dried and retained as 
voucher specimens by the author. Pinyon mycorrhizae, with and without 
associated sporocarps, were rinsed with tap water to remove soil as 
well as debris. All root samples were examined with a dissecting 
microscope for the presence of mycorrhizae . Mycorrhizal short roots 
were distinguished from uncolonized short roots by the absence of root 
hairs, abundance of branching , and rad ia 1 swe 11 i ng , and by presence of 
a mantle and attached mycelia and rhizomorphs. Different mycorrhizal 
types were di s tingui shed on the basis of morphological and anatomi ca l 
features of the mantle, attached mycelia, and rhizomorphs (Zak, 1973). 
Ana tomi ca 1 descriptions were based on characters obtai ned by 
microscopic evaluation of hand sections stained with Amna n's solution 
(Largent et al . , 1977 ) and 10 pm microtomed sections stained with 
Conant 1 s quadrup 1 e stain (Johansen, 1940) . Each root samp 1 e was 
separated into different types and each type was provided a number ­
letter designat i on in which the collection number was followed by a 
1 et ter i nd i cat i ng different mycorrh i za 1 types within the same 
collection . The mycorrh izal types of each root sample were preserved 
i n FAA (2:1:10:7. v:v:v:v, 37% formaldehyde:glacial acetic acid:95% 
ethanol :distilled water) and were retained as voucher specimens by the 
Biology Department , Colorado State University, Fort Colli ns , Colorado. 

Standard techniques were used to isolate cultures from fresh 
sporocarps, sclerotia and subsamp l es of each mycorrhizal type within 
each collection (Molina and Palmer , 1982; Zak and Bryan, 1963; Zak and 
Marx, 1964). All isolates were maintained on Modified Mel in Norkrans 
agar (Mol i na and Palmer, 1982) at room temperature. Where possible , 
the fungal symbionts of mycorrhizae were identified through observation 
of the physical attac hment between mycorrhizae and sporocarps and by 
compar i son of cultures derived from mycorrhizae to cultures derived 
from identif ied sporocarps or sc l erotia. 



109 

RESULTS 

Sporocarps of ten species of putatively mycorrhizal fungi (Table I) 
and sclerotia of Cenococcum geophilum Fr. were found dur ing five 
s urveys of the study area . There were no other sporocarps found during 
any other vi sits, despite i ntensive surveys of the area. Of the 
species found , only Rhizopogon pachydermus Harrison and Smith, R. 
pinyonensis Harrison and Smith, R. e11enae Smith, Hysterang iur~ 
brachyrhiza States nom. ined., Geastrunt fornicatum (Huds . : Pers}Hook. ex 
Curt . and Hygrophorus sp. were successfully isolated from sporocarp 
t i ssue. Cenococcum geophi1um was isolated from scl erotia. 

Th t rteen types (Types I -X Ill) of ectomycorrhi zae were described 
from 42 root samples of pinyon pi ne in the Piceance Bas in . Single root 
collections yielded up to four different mycorrh izal types. Positive 
identification of the fungal symbionts was possible for only two of the 
13 types of mycorrhizae . Similarities between c ultures derived from 
spor ocarp tissue and cultures from mycorrhizal roots were used to 
determine t hat both R. pinyonensis and R. e11enae were mycorrhizal 
symbionts of pinyon pine. Both species produced Type I mycorrhizae . 
Cenococcum geophilum was identified as a mycorrhizal symbi ont by the 
characteristic appearance of the b 1 ack mycorrh i zae and sclerotia, by 
tracing connections between mycorrhizae and sc lerotia of C. geophi1um, 
and by the similarities between cultures der i ved from sclerotia and the 
mycorrhizae. Cenococcum geophi1u11 formed Type I I mycorrh izae . 
Cultures also were isolated from the root collections belonging to 
Types IV, V, VII and Vlll but these cultures did not resemble any 
cultures deri ved from tdent i fled sporocarps. 

All pinyon root samples contained roots that were ec tomycorrhizal , 
whereas no endomycorrh i za 1 roots were found . The ectomycorrh i zae 
typically had a well -developed mantle, a Hartig net of branched or 
l obed fungal cells, no i ntracellular hyphae, and no root hairs. 
Descri ptions of the mycorrhizal types follow. Those types in which the 
fungal symbi ont was identified (Type I and II) and the types most 
conmon on the s ite (Type V and XI, each found i n over 3~ of the root 
collections exami ned) were ex tens i vely characterized . Short 
descri ptions of the r emain i ng types (each found in les s than 15% of the 
root collect i on s) were al so i ncluded . 

Type I 
(Figure I) 

MANTLE: white or cream , some with 1 ila~ t i nges , surface woolly or 
cottony, 7- 100 ~ thi c k; tissue in cross sectional view 
prosenchymatous; hyphae arranged both parallel and perpendicular to 
long axi s of root, hyphae of inner layers in cross sectional view 
compact ly arranged, ce 11 s with smooth wa 11 s , hyphae of outer layers 
more loosely ar ranged, cells of smaller d i am and wall s with plate - like 
incrustations, hyphae 1.5 -3 ( - 5) IJtrl diam, cells 2 .5 -25 1Jtr1 long , hy phae 
in surface vi ew loosely interwoven . 

ROOT MORPHOLOGY: branch i ng mono podia ], bifurcate or coralloid with 
one to several branch points; individual root d i am 357-630 JUili 
mycorrhizal clusters up to 4 nrn long x 1 nrn wide . 

ANATOMY: cells of outer cortical tiers sometimes radially expanded; 
Hart i g net between cells of outer two to four cortical tiers, one to 
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Table I. Sporocarps of putati vely mycorrhizal fungi found i n 
association with Pinus edu1is. 

Species Date of Collection Accession number • 

Rhizopogon pachydermus 22 June 1983 382 (1), 383 (2) ' 
Harrison and Smith 388 (1) 

11 Aug . 1986 451 (1) 

Rhizopogon pinyonensis 22 June 1983 389 (4) 
Harrison and Smith 10 Aug. 1987 456 (1) , 457 (I) 

Rh i zopogon e 11 enae 27 Aug . 1984 402 (14) 
Smith 16 May 1985 412 ( 3) 

Hysterangium brachyrhiza 22 June 1983 384 (2), 385 (4) 
States nom. ined. 386 (13), 390 (5) 

27 Aug. 1984 405 (9) 
16 May 1985 409 (1) 
10 Aug. 1987 451 (6 ) 

Geastrum fornicatum 27 Aug. 1984 397 (21) 
(Huds.: Pers. )Hook. ex Curt. 

Hygrophorus s p. 27 Aug . 1984 401 (7) 
11 Aug . 1986 408 (2 ) 

Lactarius ba rrowsii 27 Aug. 1984 396 (4)' 398 (I) 
He sler and Smith 11 Aug. 1986 449 ( 10) 

Chroogomphus tomentosus 27 Aug . 1984 399 (3) ' 400 (2) ' 
(Murr.) Miller 404 (2) 

Russula rosacea 11 Aug . 1986 450 (8) 
(Pers .:Secr . ) Fr . 

lnocybe sp. 21 June 1983 387 (22) 

11 Each accession roUII'.ber Is .t collect ion associate-d with t11 di fferent t ree on the $lte: nl.rilers 

lnpa renthesu are sporocarps per collec t ion. 

two hypha 1 ce 11 s wi de, hyphae septa te , 3-5 p.rn d i am, with unevenly 
thickened walls. 

ATTACHEO MYCELIUM: hyaline, texture go ssamer or cottony, dense ly 
attached to man tle ; hyphae 2-6 ttm diam, walls with plate -like 
incrustations, form s tra i ght with regular branching pattern, no clamp 
connections observed ; c rysta 1s a 1 ong outside of hyphae, no reaction to 
15% KOH . 

RH JZOMOR PHS : white, branched, texture cottony, diam less than O.lS 
rrm; adher i ng to mantle; component hyphae septate, tigh t ly compacted and 
interwoven, 2· 6 JUf1 diam, branched , with smooth , th i ck walls. 

FUNGAL SYMBIONT: Rhizopogon pinyonensis orR . ellenae . The 
mycorrhizae associated with these two s pecies could not be 
di s tinguished on the bas is of morphology and anatomy. Mycel i um of 
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Figs. 1·4. Transverse sections of Pinus eduJis roots, ca. x 530. 
J. Type f mycorrhiza (root samp l e 298}. 2. Type II mycorrhiza (root 
sample 34A). 3. Type V mycorrhiza (root sample J5). 4. Type XJ 
mycorrhizae (root samp le 128) . 

cultures derived from sporocarps of R. e11enae changed from white to 
vtnaceou s red color upon appl ica tion of 4% KOH whi l e the mycel ium of 
cultures derived from R. pinyonenis had no reaction . Response of 
myce 1 i urn derived from Type I mycorrh i zae to app 1 i calion of KOH and 
morpho l ogical comparison of these cultures with tho se derived from 
sporocarps were used to associ ate ma ny of the root samples with either 
R. ellenae orR. pinyonensis. 

COLLECT IONS EXAMINED: Root samples 12C , 146 , 196 , 216, 236 , 3JA, 
34C , 42A were assoc iated with R. pinyonenis and 298 , 36C , 398 , and 40C 
were associated with R. e11enae. Based on morphological and 
anatomica l criteria 30A , 33C , and 41A were incl uded here although 
cu ltures were not obta i ned from these samples . 
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DISTINGU ISHING FEATURES: Type I was distinguished from other types 
by a white, cottony , prosenchymatous mantle and ""hite cottony mycelium 
and rhi zomorphs. 

Type II 
(Figure 2) 

MANTlE: black, surface crusty and bristly, 18·36 pm thick; tissue 
in cross section a 1 view synenchymatous ; hyphae in cross section a 1 view 
3.8 · 5.1 ~ diam and thick , smooth , dark walls , hyphal cells 4· 7 pm 
long ; hyphae in surface view appearing as groups of oblong cells 
arranged in a stellate pattern , each group separated by one to several 
strands of hyphae. 

ROOT MORPHOLOGY: branching monopodial or bifu rcate with one to 
three branch points; individual root diam 430 - 475 #UT! i mycorrhizal 
clu s ters up to 3.5 IMI long x 4.2 rm1 wide. 

ANATOMY: cortical cells not radially expanded; Hartig net between 
cell s of outer two to three c·ortical tiers, one hyphal cell wide , 
hyphae septate, 2-4 pm diam , with thick walls. 

ATTACHED MYCELIUM: black, texture s tiff, sparsely attached to 
mant le ; hyphae 5 J.UT1 diam, walls dark , thick , sometimes warted , form 
s traight or undulant with irregular branching pattern , no clamp 
connections observed. 

RHIZOHORPHS: none . 
FUNGAL SYMBIONT: Cenococcum geophilum . 
COLLECTIONS EXAMINED: I7C, 34A. 
DISTINGUISHING FEATURES: Type II was distinguished by a black , 

bristly, syenchymatous mantle with a stellate appearance from the 
surface , sparse, dark attached hyphae without clamps and no 
rh izomorphs. 

Type V 
(Figure 3) 

MANTLE: orange or rust brown overlain with gray, color uniform , 
mott l ed or banded with orange brown and gray brown, surface cottony, 
18-51 p,m thick ; tissue in cross sectional view prosenchymatous; hyphae 
of inner layers parallel to long axis of root , outer layers 
perpendicular to long axis of root , hyphae in cross sectional view 
septate , 1.5 - 2.5 ( - S)IlfJI dtam , with thin or thick , smooth walls ; hyphae 
in surface view parallel and tightly compacted . 

ROOT MORPHOLOGY : branching bifurcate with one to t hree branch 
points; individual root diam 320-520 pm; mycorrhizal clusters up to 
7 nrn long x 6 .3 1m1 wide. 

ANATOMY: cortical cells not radially expanded; Hartig net between 
cells of outermos t three to five cortical tiers, one to two hyphal 
cells wide, hyphae septate, 2-4 J.UT1 diam, with thick walls near the 
outside surface , with thi n walls deeper 1n cortex. 

ATTACHED MYCELIUM : amber or hyaline, texture gossamer, densely 
attached to mantle ; hyphae septate , 2-4 JU11 diam, walls smooth, thin or 
thick, form straight with regular righ t-angled branching pattern , no 
c 1 amp connections observed. 

RHIZOMORPHS: amber, branched, texture smooth, d i am 1 ess than 
0.1 nrn , attached to mantle; component hyphae septate , tightly 
compacted , parallel or interwoven, 2- 4 pm diam , regularly branched , 
with smooth, thi n or thick walls. 

COLLECTIONS EXAM INED: 20 , 23C, 25 , 26A, 29A , 30D , 338 , 35A, 36D , 
37A , 40A, 428. 
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OISTINGUISHING FEATURES: Type V was distinguished by an orange to 
rust brown, cottony , prosenchymatous mantle, hyal tne or amber attached 
hyphae without clamp connect 1 ons and amber rh i zomorphs. 

Type XI 
(Figure 4) 

MANTLE : cinnzmon brown darkening to reddish brown , surface smooth, 
5·69 tun thick; tissue in cross sectional view synenchymatous; hyphae in 
c ross sectiona l view 3.5-18 JUn diam, with smooth, dark , thick walls, 
cells 5- 18 1Uf1 long , cells regular ly rectangular and compacted; hyphae 
in surface view irregularly circular and pl i cate . 

ROOT MORPHOLOGY: branch i ng monopodial or bifurcate with , one to 
three (to several) branch points, constrictions along mycorrhizae give 
beaded appearance to root; indi vidual root diam 300-620 JUni mycorrhizal 
clus ters up to 7.0 mm l ong x 6 .7 rrrn wide. 

ANATOMY : cells of outer cortica l tier sometimes radially expanded; 
Hartig net between cells of outer three to four cortical t i ers , one to 
two hyphal cells wide, hypahe septate, 2·3 t~m dtam, with unevenly 
th i ck.ened wa 11 s. 

ATTACHED MYCELIUM : none. 
RHIZOMORPHS : none . 
FUNGAL SYMBIONT: unknown . 
COLLECTIONS EXAMINED: JOB, I2B, I4A, I7A, I9C , 22, 24, 26B, 30C , 

32B , 34B, 36A , 39A, 40B , 42C. 
OISTINGUISHING FEATURES: Type XI was di s tingu ished by a cinnamon 

brown , smooth , synenchymatou s mantle without attached mycel i a or 
rh i zomorphs. 

Type II I 
Mantle gray to gray brown with a smooth surface , 30 - Sl J.Un thick, of 

prosenchymalous tissue; root branching monopodial or bifurcate with one 
to three branch po i nts ; root s 200· 370 J.ll"ll diam; Hartig net between cell s 
of outer three cortical tiers, one to two hyphal cells wi de ; attached 
mycelium of hyaline , hair · l ike hyphae 2 JU11 in diam with thin , smooth 
walls and clamp connecUons; no rhizomorphs (collections examined: 8, 
ISO, 32A, 38). 

OI STINGUISHING FEATURES: Type III was di stinguished by a gray to 
gray brown, smooth , prosenchymatous mant 1 e, hya 1 1 ne, ha i r·l ike attached 
hyphae w1th clamp connections and no rhizomorphs. 

Ty pe IV 
Mantl e gray brown with a velvety surface, 15· 45 p,m thick, of 

prose nchymatous ti ssue; root branch i ng monopodial or bifurcate with one 
to three branch points; roots 400·630 #UTI diam ; Hart ig net between cells 
of outer two to four (to five} cortical tiers, one to four hyphal cells 
wide; attached mycelium of hyaline, gossamer or hair · like hyphae l.S -3 
Jl1ll diam with thi n (to thick) , smooth (to punctate) walls and clamp 
connections; rhizomorphs amber, branched with smooth s urface, made of 
parallel , compacted hyphae (collec tions examined: lOA, ISB, 178, 18A, 
31B, 33A). 

OISTINGUI SHING FEATURES: Type IV wa s distinguished by a gray brown, 
velvety , prosenchymatous mantle with hyaline, gossamer or hair -1 ike 
attached hyphae with clamp connections and amber rh i zomorphs . 



114 

Type VI 
Mantle cream yellow to yellow brown with a cottony to woolly 

surface, 51 -64 tun thick, of prosenchymatou s tissue; root branch ing 
bifurcate with one to two branch points ; root s 410 - 535 JUri d i am ; Hartig 
net between cells of outer three to four cortical tiers, one to two 
hyphal cells wide; attached mycelium of cream yellow, gossamer hyphae 
1. 5-2.5 (-4) JUri diam with thin, smooth walls and no clamp connections; 
rh i zomorphs cream ye 11 ow, branched, with smooth surface, made of 
parallel, tightly compacted hyphae (collections examined: 16 , 358 ). 

O!ST!NGU!SH!NG FEATURES: Type VI wa s di s tinguished by cream yellow 
to yellow brown, cottony to woolly , prasenchymatous mantle, cream 
yellow , goss amer attached hyphae with no clamp connections and cream 
yellow rhizomorphs. 

Type VI 1 
Mantle amber to rusty brown with a ve lvety surface, 21 - 36 J,Un th i ck, 

of prosenchyma tous tissue; root branching bifurcate with one to four 
branch points; roots 380 - 485 pm diam; Hartig net between cells of outer 
three (to four) cortical tiers, one hy phal cell wide; no attached 
mycelium or rhizomorphs (collections examined: 12A, 27). 

O!ST!NGU!SH!NG FEATURES : Type VI! was distinguished by an amber to 
rusty brown, velvety, prosenchymatou s mantle and no attached mycelia or 
rh i zomorphs. 

Type VI!! 
Man t le golden brown with a velvety surface, 51 - 59 JJITI thick, of 

prosenchymatous tissue; root branching monopodial or bifurcate with one 
to three branch points; roots 420-630 ttm diam; Hartig net between eel 1 s 
of outer three to four cort i ca 1 tiers, one hypha 1 ce 11 wide; attached 
mycelium of hyaline to yel l owis h , stiff hyphae 2 J,Un diam with thin or 
thick, smooth walls and no clamp connections; no rhizomorphs 
(collections examined: JOB, 378). 

OIST!NGU!SH!NG FEATURES: Type VI!! wa s distinguished by a golden 
brown, velvety, prosenchymatous mantle , hyaline to yellowish stiff 
attached hyphae with no clamp connections and no rhizomorphs. 

Type IX 
Mantle dark brown to black with a bristly surface, 38-46 JU11 thi ck, 

of prosenchymatous tissue; si ngle - celled setae comi ng to an acute 
po int, sparsely attached to mantle; root branching monopodial or 
bifurcate with one to two branch points; roots 400-500 pm diam; Hart i g 
net be tween ce 11 s of outer two to three cart i ca 1 tiers, one hypha 1 ce 11 
wide; no attached myce l ium or rhizomorphs (collection examined: JI C). 

DISTINGUISHING FEATURES: Type !X was distingui shed by a dark brown 
to black, bristly , prosenchymatous mantle with si ngle-celled , acutely 
po inted setae, no attached mycelia or rhizomorphs. 

Type X 
Mantl e yellow brown wi th a velvety surface, 15 -36 JU11 thick , of 

synenchymatous t is sue; root branching monopodial or bifurcate with one 
to three branch point s; roots 400 - 525 J,Un diam; Hartig net between cell s 
of outer two to three cortical tiers , one to two (to three} hyphal 
ce 11 s wide; no attached myce 1 i urn or rhi zomorphs (co 11 eel ion ex ami ned: 
!BC). 



D!ST!NGU!SH!NG FEATURES: Type X was distinguished by a yellow 
brown, velvety, synenchymatous mantle and no attached mycelia and 
rh1 zomorphs. 

Type Xll 
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Mantle orange brown to reddish brown with a smooth surface, 10·31 
~tm thick, of synenchymatous tissue; root branching monopodia 1 or 
bifurcate with one to two branch points; roots 230-580 Jm1 diam; Hartig 
net between cells of outer three to four cortical tiers, three to four 
hyphal cells wide ; attached mycelium of short (less than 160 pm in 
length), hyaline, cystidia-like hyphae , 2-8 I"" diam with thin to th ick, 
smooth wa 11 s and no clamp connect 1 ons; no rhi zornorphs (co 11 ect ions 
exam i ned: !lA, 11C , 418) . 

D!ST! NGU! SH! NG FEATURES: Type Xll was distinguished by an orange­
to reddish -brown, smooth , synenchymatous mant 1 e, sparse 1 y attached 
cysti dia - like mycelia and no rhizomorphs. 

Type Xlll 
Mantle dark brown or black with a smooth surface, (7 - ) 18- 21 I"" 

thick, of synenchyma tous tissue; root branching monopodial or bifurcate 
wi th one branch point; roots 330·460 tun diam; Hartig net between cells 
of outer two cortical cell tiers , one to two hyphal cells wide; 
attached mycelium of brown, s tiff hyphae 3-4 tun di am with thick , smooth 
or punc tate wa l ls and clamp connect ions ; no rhizomorphs (collection 
examined: ll8) . 

D!ST!NGU!SH!NG FEATURES: Type Xlll was di st inguished by a dark 
brown to black, smooth, synenchymatous mantle, dark, stiff attached 
hyphae with clamp connections and no rh i zomorphs. 

DI SC USS IO N 

All of the fungal species collected on the s i te belong to genera 
previously reported to be ectomycorrhizal or puta t ive l y ectomycorrh izal 
{Harri son and Smith, 1968 ; Mi ller, 1982; 1983; Mol ina and Trappe, 1982 ; 
Smith, 1971 ; Smith and Zell e r , 1966; Trappe, 1962). Rhizopogon 
pinyonensis, R. pachydermus, and Hysterangium brachyrhiza appear to be 
restricted to pinyon pine stands {Harr ison and Smith , 1968; States, 
1984; States, Northern Arizona University, personal cormtunication). 
Lactarius barrowsii Hesler and Smith is found wi th pinyon in New 
Mexi co, but also occurs with Pinus ponderosa laws. (Hesler and Smith, 
1979). long and Stouffer (1948) note Geastrum fornicatum In junipe r 
stands in the southwestern United States .. R. e11enae has not been 
reported from pinyon stands , but is associated with a variety of 
conifers fn Utah , Idaho, and Oregon (Smith and Zeller , 1966) . 
Chroogomphus tomentosus (Murr . ) Hiller, although not known to be 
mycorrhizal with pines, is an associate of western hemlock (Hiller, 
1983} . Cenococcum geophi1um is a mycorrhizal symbiont of singlel eaf 
pinyon, Pinus monophyll a Torr. and Frem. and is a conrnon associate of 
other pines and other ectomycorrhizal plants in a wide variet y of 
habitats (Trappe, 1962; 1964). 

Pines are generally considered to be ectomycorrhizal , and P. edu1is 
is not exceptional. None of the roots examined had ves i cular­
arbuscular mycorrhizae (VAM). Prior to this study , Reeves et a1. 
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(1979} report YAM associated with P. edu1is roots collected in the 
Piceance Basin, and McDougall and Jacobs (1927) find endomycorrhizae 
associated with P. monophy11a. Ves icles are conrnon in senescent or 
dead roots of species that do not form functional VAM (Hirrel et al. , 
1978) . However , neither Reeves et d 1. ( 1979) nor HcOouga 11 and Jacobs 
(1927) i ndicate whett'ler vesicles or arbuscules are found in pinyon 
roo ts. Pinus edulis may form YAM only under certain conditi ons , or 
functional YAM may not occur in this taxon. 

The species diversity of putatively ectomycorrhizal fungi 
associated with P. edulis is not we ll documented . Harrison and Smith 
( 1968) describe three species of Rhi zopogon and States ( 1984) collected 
five species of hypogeous fungi associated with pinyon. States 
(Northern Arizona University, persona 1 corm~uni cation) indicates that at 
l eas t 20 putatively ectomycorrhizal fungi have been collected i n 
association with pinyon in the Southwest. Species diversity of 
ectomycorrhi zal fung i can affeCted by a number of factors. In the 
Piceance Basin , during per iods of the year in wh ich the temperature is 
suitabl e for sporocarp prod uction, moi s ture i s a 1 imiting factor. The 
mean annua 1 prec i pit at ion is 28 to 64 em; ha 1f of this amount occurs as 
winter snow. Mo st of the remaining moisture , which falls during 
intense thunderstorm activity during the summer months, is l ost as 
runoff or evapora tion (Fowells, 196S i Tiedman and Terwilliger, 1978). 
The infrequent production of sporocarps noted during this study 
indicates that in order to su rvive fungi must be wel l-adapted to the 
1 imiting environmental condit ions specific to the site and the 
opportunities for sporocarp production rarel y occur. 

Species diversity of ectomycorrhizal fungi is reported to increase 
with age and then decrease as the stand matures (Dighton and Mason, 
1985 ; last et a1 . , 1987) . In mature stands of Pinus bansksiana lamb. 
only 13 species of putatively ectomycorrhizal fungal are co11111on , 
whereas i n young stand s there are 44 spec ies (Danielson, 1984). 
Dighton and Mason {1985) note a decrease in fungal diversity after 
canopy closure in Pinus contorta stands. In these stands as well as a 
250 year old forest of Pseudotsuga menziesii (Mirb.) Franco and Larix 
sp. a single mycorrhizal fungus is dominant (Dighton and Mason, 1985; 
Harvey et a1. , 1976) . P. edulis is reported to be mature at 200 years 
(Fowells, 1965). eased on the height and diameter of the larger trees 
on the s tudy area (personal observation) and growth ra te measurement of 
pinyon pine by lit t 1 e (1987), the stand 1 ocated on the study area was 
estimated to be approximately 300 years. The number of fungal species 
found on the study area is consistent with published reports on species 
diversity in older stands. 

There is generally a greater funga 1 diversity in areas where there 
is more than one potential host species (Masse, et a1., 1981) . In many 
locations within the range of pinyon, Pinus edulis i s mixed with or 
adjacent to stands of P. ponderosa (Fowells, 1965 ; Phillips, 1909) . 
The area in which the study site is located has pinyon -j uniper wood land 
on the ridges and upper slopes, with sagebrush -gras s corrrnun it i es 
occupying the lower slopes and valleys (Tiedman and Terwi lliger , 1978; 
Ward et al., 1974) . Although Juniperus osteosperma may be abl e to form 
ectomycorrhizae (Reinsvold and Reeves, 1986) , no ectomycorrhizae were 
noted associated with J. osteosperma on the study area (personal 
observation). Because J. osteosperma predominantly forms VAM 
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{Relnsvold and Reeves , 1986) , thi s species Is probably not an important 
alternate host for ectomycorrhizal fungi. The combination of semiarid 
conditions , maturity of the stand and lack of potential alternate hosts 
contribute to 1 imi t i ng ectomycorrhi za 1 funga 1 species d 1 vers tty on the 
study area . 

Of the 13 mycorrh izal types collected from the site , the fungal 
symbi ont of only two of these types was identified . The fungal 
symbtonts of some of the unident ified mycorrhizal types may not have 
formed sporocarps during the time the collecting visits were made . I n 
addition, there were cases i n which phys ical connections could not be 
traced between mycorrhizae and sporocarps, the mycorrhtzae or 
sporocarps found did not yield cultures for comparison and cultures 
derived from some of the mycorrhizae were not similar to any derived 
from sporocarps. 

Failure to successfully isolate cultures from some of the field 
material may have been due to the media selected for isolation or the 
condition of some of the field material. I so lations were attempted on 
only one medi um. Modified Helin Norkrans media is recorrmended for 
culture of ectomycorrht za l fungi {Ho 1 ina and Pa 1 mer 1 198Z) 1 but may not 
have met the growth requirements of all the fungi that were placed on 
it. Although attempts were made to use only fres h, insect -free 
sporocarps for i solati on, suitable material was not always available . 
Sporocarps of Russula rosacea {Pers. :Seer.) Fr.and Chroogomphus 
tomentosus were collected on only one occasion each. The tissue of 
the sporocarps may not have been viable , because only dried sporoca rps 
were found in the du ff layer beneath pinyon trees . 

The research presented here has es tabl ished that pinyons are 
ectomycorrh i za 1 in natura 1 situations and have a un 1 que if somewhat 
limited fungal flora i n the Pi ceance Basin. land disturbance resulting 
from large scale mining of oil shale, coal or minera ls i n wes tern 
Colorado would lead to large areas of vegeta t ion displacement . In any 
revegetation effort consideration must be given both to the suitabili ty 
of the selected plant species and the potential of mycorrhizal fung i to 
affect plant surv ival and growth (Mikola, 1g73; Trappe , 1977). A 
de scriptive study is onl y a f i r s t s tep in de t ermining the appl ication 
of ectomycorrh i za 1 fungi i n revegetation. A mycorrhi za 1 synthes 1 s 
experiment is necessary to determine if the fung i identified and 
isolated from t he s tudy site are capable of forming mycorrhizae with 
P. edulis . The results of synthesis experiments involving those fungi 
will be presented in a later paper . Further study wi ll indicate which 
spec i es of mycorrhizal fungi are best suited to i nsure s urvival and 
maxi mum growth of Pinus edulis on di s turbed areas. 
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A NEW SPECIES OF BENJAMINIELLA 
(MUCORALES: MYCOTYPHACEAE) 

Paul M. Kirk 
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Kew, Surrey 1W9 3AF, U.K. 

The genus Benjaminiella von Arx was introduced by von Arx 
(1981) for the illegitimate (Art . 64 . 1) Benjaminia Pidoplichko & Mil ' ko 
(1971) and contained a single species. B. poitrasii (R.K. Benjamin) von 
Arx (syn. Cokeromyces poitrasii R.K. Benjamin , 1960). It was 
characterized by a homothallic species in which the anamorph 
comprises a globose fertile vesicle bearing monosporous sporangiola on 
long flexuous pedicels . and a teleomorph with Mucol'"like zygospores. 
It is known from six collections from California, USA and Baja 
California del Norte, Mexico, where it occurs on rodent dung 
(including pack rat) and lizard dung. A second species of 
Benjaminiel/a, B. multispora Benny. Samson & Srinivasan (Benny, Kirk 
& Samson, 1985). was described based on an isolate from humus-rich 
soil collected in Maharashtra. India . It differs from B. poitrasii mainly 
by the production of sporangiola containing 2-9-spores. 

The genus Benjaminiel/a was referred to the newly introduced 
family Mycotyphaceae by Benny, Kirk 4< Samson (1985). along with 
Mycotypha Fenner (1932). 

A third species of Benjaminiel/a has been found to occur on 
lizard dung on the island of Tenerife (Canary Islands). It differs from 
the two known species in the production of usually bisporous 
sporangiola . 
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BENJAMINIELLA YOUNGll P.M . Kirk, sp .nov. (Fig lA-F) 

Etymology: For Dr T.W.K. Young, student of the Mucorales , 
especially their ultrastructure, mentor of the author and the person 
responsible for his continu ing interest in this fascinating group of 
fungi. 

Coloniae lente crescentes, exiguae, plus minusve zonatae , griseae. 
Sporophora simplicia, vulgo erecta, 1-3 mm alta, 5-7 (-8·5) 11m lata. 
primo hyalina , deinde dilute brunnea, raro septata , laevia; vesiculae et 
sporangiola velut capitula fere globosa 60- 140 11m diam apparent. 
Vesiculae fertiles !eves, (14~) 28-42 (-55) 11m diam , obpyriformes ad 
quasi globosae, undique sporangiola pedicellata proferentes. Pedicelli 
sporangiolorum longitudine variabilia, 8-130 11m longa, c. 0·5 11m lata, 
fere recta vel recurvata vel contorta, decidua, post secessionem 
denticulos plus minusve conicos . truncatos. 0 · 5-1·5 11m altos. c 0·5 
11m diam, relinquentia . Sporangiola plerumque bispora. late 
ellipsoidea, ad sporangiosporae juncturam leviter constricta, (4 ·0-) 
6 ·0-8·5 (-9·0) x (2 ·5-) 3·0-3 ·5 (-4 ·0) )Jm, levia, cito a pedicello 
separata; columellae minutae, indistinctae, sursum concavae, c. 
0·5-1·0 )Jm diam, !eves. Sporangiosporae !eves , tenuitunicatae. 
ovoideae ad subglobosae . 3 ·5-6 ·0 x 2 ·5-3·5 (-4·0) )Jm . Hyphae 
submersae vulgo in cellulas hyalinas. globosas. zyn\oideas transeuntes 
usque ad 20 11m diam proferentes. Zygosporae abundantae, proximae 
substratum formantas ; globosae vel subglobosae, (40-) 50-70 (-84) 11m 
diam projectionibus inclusis , pariete fusco projectionibus conicis . 
4 · 0-7 · 0 11m allis obtectae; suspensiores oppositi. aequales ad 
inaequales, !eves, hyalini ad dilute brunnei. Species homothallica. 

Ex stercore lacertae . Vilaflor. Tenerife. Insulae Canariae. 26 
May 1988, P.M. Kirk 2085. IMI 325629, bolotypus ; CBS 103 .89. 
isotypus. 

Colonies on MA 3-4 em diam in 7 days as 25•c . turf sparse . 
more or less zonate, Mouse Gray to Deep Mouse Gray , becoming near 
Light Drab in age. Sporophores simple at first , rarely secondarily 
branched. more or less erect, up to 1-3 mm high, 5 ·0-7 ·0 (-8·5) )Jm 
diam , hyaline at first, becoming light brown, sparsely septate in age ; 
wall smooth ; fertile vesicle and sporangiola forming more or less 
globose heads 60-140 11m diam. Fertile vesicles smooth. (14-) 28-42 
(-55) 11m diam , sometimes obpyriform but usually more or less 
globose. bearing pedicellate sporangiola over their entire surface . 
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Fig. I. Benjaminiella youngii. A, Sporophore. B, Pedicelate 
sporangiola . C. Sporangiola. D. Sporangiospores. E, Portion of fertile 
vesicle showing pedicel auachment. F, Yeast-like cells . G, Zygospore. 
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Pedicels bearing sporangiola variable in length , 8-130 pm long , c. 0 ·5 
pm diam for the greater part of their length, more or Jess straight to 
recurved or strongly lwisted and contorled ; deciduous, with a slight 
basal enlargement c. 1·0 pm diam and 1·5-2 ·0 pm long immediately 
above the abscission zone ; pedicel base after dehiscence forming a more 
or less conical, truncate denticle, 0 ·5-1 ·5pm high , c. 0 ·5pm diamat 
the base. Sporangia/a bisporous or rarely uni- or trisporous, the 
sporangiospores in bi- and trisporous sporangiola lying parallel to the 
long axis of the pedicel, slightly constricted at the junction belween the 
sporangiospores , broadly ellipsoid to obovoid , unisporous sporangiola 
4 ·0-6 ·0 pm long, 2 · 5-3·0 pm wide. bisporous sporangiola 6·0-8 ·5 
pm long . 3 ·0-3 ·5 (-4 ·0) pm ·wide. trisporous sporangiola 6·5-9 ·0 pm 
long, 3 ·0-3·5 (-4 ·0) pm wide , smooth . readily separating from the 
pedicel ; columella minute, indistinct . with a concave apex , c. 0 ·5-1 ·0 
pm diam, smooth . Sporangiospores smooth . thin-walled. ovoid to 
b•oadly ellipsoid, 3·5-6 ·0 pm long, 2 ·5-3 · 5 (-4 ·0) pm wide. 
Substrate hyphae at first non-septate, becoming irregularly septate in 
age; giving rise to hyaline, globose, yeast-like budding cells up to 20 
pm diam. Zygospores abundant. formed near the surface of the 
substratum from aerial hyphae: globose to subglobose . (40-) 50-70 
(-84) pm diam including the projections; wall dark brown . covered with 
more or less conical projections 4-7 pm high : suspensors opposed . 
isogamous to slightly anisogamous. smooth, hyaline to light brown . 
Homothallic. 

DISTRIBUTION: Canary Islands , Tenerife; known only from the type 
locality . 

NOTES: Colonies of Benjaminiel/a youngii on MA are superficially 
identical to those of the other lwo species of Benjarniniella, B. poitrasii 
and B. multispora. The anamorph formed dense colon ies on the natural 
substratum within four days of incubation at c. 20"C on moist filter 
paper in a petri dish . After a furlher three days zygospores were also 
formed . The isolate was easily brought into culture using malt agar 
containing a mixture of penicillin and streptomycin . Initially the 
germinating sporangiospores formed colonies of yeast-like cells. 
However. the hypha! phase . followed by the production of sporophores 
and zygospores, developed within three days . 

The typically bisporous , rarely uni- or trisporous, sporangiola 
serve to distinguish B. youngii from the other 1wo species . 



KEY TO SPECIES OF BENJAMIN/ELLA 

I . Sporangiola containing one sporangiospore 
Sporangiola usually containing more than one 
sporangiospore 

2. Sporangiola with 1-3 linearly arr~ged 
sporangiospores 
Sporangiola with 2-9 irregularly arranged 
sporangiospores 
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B. poitrasii 

2 

B. youngii 

B. multispora 

The author is grateful to Drs R.K. Benjamin and G.L. Benny 
for commenting on the novelty or the isolate and Dr D.W. Minter for 
correcting the Latin . 
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MEXICO 

SUMMARY 

Three new species of Phaeocollybia from Me­
xico are described : f · latispora Guzm3n, Banda la ­
Mufioz & Montoya-Bello, P. martinicensis Guzm§n, 
Montoya-Bello & Bandala~Munoz and P . sinterii 
Guzman, Bandala-Munoz & Montoya-serlo. A s o three 
new records are d iscu ssed : P . arduennensis Bon, 
f· hilaris (Fr.) Heim and f~ ol1goporpa Sing., 
the first two species are known only from Europe 
and the las t from Costa Rica . ~lo reover , P . cali­
f o rnica Smith, P. christinae "(Fr.) He im and~ 
kaillliiianii (Smith) Sing. p r eviously recorded tram 
Mexico are reported from new localities. A synap­
tical key to the 15 known species of this genu s 
in Mexico is provided . 

* This paper was financ ed by CONACYT (PCECCNA-
040 381) and Institute de Ecolog!a, and was p re­
sented in the III National Congr ess of Mycology 
in Octuber 1988 at Ciudad Victoria , Tarnau lipas . 
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INTRODUCTION 

This paper is a continuation of the study 
of Phaeocollybia in Mexico rece ntly started by 
the authors (Guzm~n et al . , 1986; 1987 ) . Seven 
species in the Sections Phaeocol lybia and Versico­
lores from coniferous fo'rests were previously dis­
cussed. Three new species are described and 6 new 
records are presented here, from coniferous and 
mesophytic forests, which extends the genus into 
the subtropical regions of Mexico . In addition 
to the reviewed bibliography d iscussed by the 
authors (Guzm~n et al., 1987) , P~rez-Silva et al . 
(1986 ) recorded P. fall ax Smith a nd those species 
reported by Guzmln et al. (1986; 1987 ) . Recently, 
Diaz- Barriga et al . (1988 ) reported P. 
kauf f mani i (Smith) Sing. from th'e State of Hichoa­
can . Then, there are 15 species of Phaeocol lybia 
known in Mexico as discussed below. 

The present paper is based on the study of 
fresh specimens collected by the authors, and on 
exsiccata of the Herbarium of Facultad de Cien­
cias of the University of Mexico (FCME) and of 
the Herbarium of Escuela Nacion al de Ciencias 
Biol6gicas of the Institute Polit~cnico Nacional 
(ENCB) • The specimens collected by the authors 
were deposited in FCME, ENCB and in Inst i tute 
Nacional de Investigaciones sabre Recursos Bi6ti­
cos (XAL) (now named Institute de Ecologia) . 

DESCRIPTION OF NEW SPECIES 

Phaeocol lybia latispora Guzm~n , Bandala- Mufioz 
& Montoya- Bello , sp. nov . 

Fi gs. 1-7 

Pi l eo 18-35 (- 40) mm late , conico vel coni­
co- umbonata, apex subacutus, siccus vel oleosus, 
rufobrunneus vel brunneus aurantiacus . Lamellis 
pallide aurantius, marginis pallidus . Stipe (50 - ) 
80-110 (-200 ) X 2-8 (- 10 ) mm , cum pseudorrhiza , 
fusoideo- radicato brunneus aurantiacus cum vina­
ceous t inctum. Sporis (8 . 8-) 9.6- 11.2 (- 12 ) X 5.6-
7 . 2 pm , crasse verrucose, limoniformibus vel sub­
limdniformibus . Cheilocystidia (16 - ) 21.6- 32 (- 40)X 
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(3.2-) 4-3 (-8.8) ~m, copiosus, clavatis vel cy­
lindraceus clavatfs . Epicute gelatinous. Fibulis 
infrequens. Ad terram in Pinus et Abies sylva. 
Prope 1:1 Chico sylva , ad . Hidalgo (MEXICO) Typus : Chac6n 
8 (XAL). 

Pileus 18-3 5 (- 40) rnrn broad, conic or sub­
conic to convex umbonate, subacute in the apex, 
dry to lubricous, glabrous , reddish- brown to 
orange-brown. Lamellae subadnexed to nearly free, 
close, pale orange, edges lighter. Stipe (50-) 
80-110 (-200) X 2-8 (-10) rnrn, fusoid, gradually 
attenuating into a short pseudorrhiza buried into 
the ground , fibrous, orange brown with vinaceous 
tinges, dark vinaceous towards the basal portion. 

Spores (8 . 8-) 9.6-11.2 (-12) X 5.6-7 . 2 ~m, 
limoniform or sublimoniform, coarsely verrucdse, 
orange-brown to yellowish brown in KOH , inamyloid, 
thin walled. Basidia 20- 40 X S- 9 (- 12) ~m , te­
traspored, clavate , hyaline . Pleurocys~idia 
absent. Cheilocystidia (16-) 21.6-32 (-40) X 
(3.2-) 4-8 (-8.8) ~' abundant, clavate or cylin­
dric- clavate , hyatine, thin walled, sometimes co­
vered with a gelatinized layer. Epicutis consis­
ting of gelatinized , thin walled , slightly in­
crusted hyphae 2.4-8 ~m wide , hyaline to yello­
wish in KOH. Hypodermium with thin walled incrus­
ted, yellowish or brown hyphae (4-) 7.2-14.4 ~m 
thick. Context consisting of thin walled , smoot~ 
hyaline hyphae 4 . 8-20 (-24) ~m thick. Hymenopho­
ral trama regular , hy phae of 4- 8 (-12) ~m wide , 
hyaline, thin walled, smooth . Clamp connections 
rare or absent. 

HABITAT. Gregarious on humus in coniferous 
(Pinus and Abies) forests. 

!-IATERIAL STUDIED. STATE OF HIDALGO , road 
Mineral del Monte to El Chico, National Park El 
Chico , Chacon 8 (Type, XAL). STATE OF MEXICO, 
Popocatepetl Volcano, road Arnecameca to Tlarna­
cas, GuzmSn 855 (ENCB). National Park Nevado de 
Toluca , road t o Sultepec, km . 21, El Capulin, 
Valenzuela 2603 (ENCB). STATE OF ~IORELOS, road 
Huitzilac to Lagunas de Zempoala, Guz~Sn 23993 
(ENCB) . STATE OF VERACRUZ, Eastern Cofre de Pero­
te mountain, Xico Council , El Revolcadero , Villa-
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8 
Figs. 1-8.- 1-7:Phaecx:ollybia latiS)X?ra , 1: spores; 2: 
cheilocystidia ; 3: spores ; 4: cheilocystidia ; 5 : spores; 
6-7: cheilocystidia(1-2: Chac6n S , Type; 3 & 7: Val enzuela 
2603; 4 : Villarreal 1303; 5- 6: Guzm§n 855~ 8: Phaecx:ollybia 
martinicensis, cheilocystidia (G.Jzrran 16380. Type) . 
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rreal 1303 (XAL) . 

OBSERVATIONS. This species is mainly recog­
nized by its b i gger and coarsely verrucose spore~ 
the gelatinized cuticle and the scarce clamp co­
nnections. It is close toP . sirnilis (Bre s . ) Sin~ 
(no P. similis sensu Smith), but that species is 
only-known from deciduous forests of China and 
has not gelatinized cuticle and cheilocystidia 17-
21 . 5 X 6-11 ~m, according to Singer (1987) . ~ver, 
Horak (197641977) described a gelatinized cuticle 
and cheilocys t idia of 25-40 X 3-7 pm based in the 
same type collection studied by S1nger . Ho r ak re­
ported hyphae wi t hout clamp connections and Singer 
with c lamp connections. 

The specimens Guzm~n 855 and Valenzuela 
2603 mentioned above , agree with the type but not 
c l ampswere observed and t heir c u ticle is poorly 
gelatinized. Th is fact rela t es these specimens to 
P. chr~tinae (Fr . ) Heim s . s ., P. a t tenua t a 
(Smith) Sing. and~ - piceae Smi th & Trappe (this 
later not known from Mexico ) . Rowever , the 
first one has spores 4- 5 pm broad , the second one 
with scores 8 - 9 ( - 10) X ( 4- ) 5 - 6 prn and the last 
one with cespi t ose hab1t and sl1ghtly smaller 
spores 4 . 5- 6 ~or 5-6 (-6.5) pro broad (Smith and 
Trappe , 1972, Horak, 1976- 1971) . 

The presence of clamps and the spores size 
place f · la t i s pora in Section Subattenuata Sing . 
but it is also clo se to Section Ph aeoco l lybia if 
we consider the clamps as r are or absent. I t is 
probably that f · latispora together with f.similis 
belong to another new section . 

Phaeocollybia martinicensis Guzm~n, Montoya­
Bello & Bandala-Munoz, sp. nov . 

Figs. 8-10 & 36-37 

Pileo approximatus 20 rnm lato , plano-conve­
xus, apex acutus,viscidus , o c hraceus vel fulvus. 
Lamellis fu l vus pallidus. Sporis 7.2-8 (-8.8) X 
4-4.8 pm , minute verrucose, a myg dalum f o rma vel 
subfusoideus . Cheilocystidia 24 - 32 X 4- 6 . 4 )llTI• 
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copiosus, clavatis mucronatus vel subcylindraceus. 
Epicutis gelatinous. Hyphis difibulatis. Ad te­
rram in subtropicus sylva. Prope La ~1artinica , ad 
Banderilla (Veracruz, MEXICO). Typus: Guzman16380 
(ENCB). 

Pileus approximately 20 mm broad, plano­
convex with an acute apex, margin slightly inro­
lled, glabrous, viscid, ochraceous to yellowish­
brown.Lamellae subadnexed to nearly free, close , 
light yellowish-brown with whitish edges. The 
exsiccatis tudied only has a small basa l portion 
of the stipe. 

Spores 7 . 2-8 (-8.8) X 4-4 . 8 pm, almond­
shaped, slightly subfusoid in frorttal view, minu­
tely verrucose to nearly verrucose- punctate, light 
orange-brown to ye llowish-brown in KOH,inamyloid, 
thin walled. Basidia (25 - ) 32 - 45 {- 50) X (5-) 6-8 
~m, tetraspored , clavate, hyaline. Pleurocystidia 
none . Cheilocystidia 24-32 X 4- 6.4 1-m, abundant, 
clavate-mucronate, subcylindric or subcyl indric­
mucronate, hyaline, thin walled, sometimes sligh­
tly strangulate, flexuous o r with a media l sep­
tum or short-cylindric with a thin, shor t or long 
apical portion 2-7 {-10) X 1-2 pm. Pileus cuticle 
with gelatinized hyphae , hyaline, 2. 4-3.2 pm wide , 
thin walled, smooth; subcutis with yellO\vfsh-oran­
ge, thin walled , incrusted h yphae 2.4 - 3.2 {- 4) ?m 
wide . Pileus trama consisting of thin walled , 
ye l lowish hyphae 4- 5.6/m thick. Hymenophoral tra­
ma subregular, hyphae .2-5.6 pm wide, yellowish , 
thin walled. Clamp connections absent. 

HABITAT . Solitary on humus in a mesophytic 
forest . 

MATERIAL STUDIED. STATE OF VERACRUZ, S\"1 of 
Banderilla , Cerro de La ~lartinica, Guzman 1638 0 
{Type , EtlCB) . 

OBSERVATIONS. ~he form of the cheilocysti ­
dia and size of the spores separate this species 
from P. californica Smith and P. cidaris {Fr.) 
Heim no s . Rieken. The first one has spores of 
9-1 0 {-11) x 4-5 pm {Guzman et al. , 1987) and 
the later has cylindric-capitate cheilocystidia 
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Figs . 9-14.- 9-10: Phaeccollybia martinicensis, 9: cheilo 
cystidia ; 10 spores (GuZi1l.11l16380, Type). 11-12 : PhaeccO­
llybia singerii, 11: spores; 12 : cheilocystidia (saroaia= 
MJ.iioz 1008,Type). 13-14: Pha~ollybia arduennensis, 13: 
cheilocystidia; 14: sporeS\villarreal 2622). 
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(norak, 1976- 1977) . Moreover both species are 
assocjated to coniferous forests. In spite of the 
poor condition of the exsiccati studied , it has 
been described here as new species , because of 
its conclusive distingu ish featu res. The absence 
of clamps , the spore size and the cheilocystidia 
form s ugges t affinities wi t h the Section Versico­
lores Sing . 

The name of t h e species refers to the type 
l oca l i t y , Cerro La Martinica , where some endemic 
species had been founded , such as Psilocybe bande­
rillens i s Guzm~n and P. xalapens i s Guzm~n & 
L6pez ( Guzm~n, 1983 ) . 

Phaeocol l ybia singer ii Guzm~n, Bandala-Munoz 
& Montoya Bello, sp.nov . 

Figs. 11-12 & 33-35 

Pileo approximatus 50 mm la t a, crasso cam­
panulatus, cum minutus conicus umbo , oleosus, 
fulvus pa11idus. Lamell is griseolus badius, margi­
nis pallidus. Stipe approximatus 158 X 10 mm, cum 
longus pseudorrhiza, brunneus aurantiacus, rufo­
brunneus vel nigrans ad bas i s. Sporis (7. 2-) 8- 8.-8 
X 4-4.8 (- 5.6) pro, amygdalum forma vel subfusbi­
deus, minute verrucose vel verrucose punctatus . 
Cheilocystidia 1 7 . 6-25.6 X 4-6.4 (-7. 2) )lm, copio­
sus , clavatis, clavatis subcapitatis Vel clavatis 
s ubglubosis, interdum sublageniformis vel subutri­
formis, interdum uniseptatus . Epicutis gelatinous. 
llyphisdefibul ati s . Circa Coatepec Viejo , ad Coa­
tepec (Veracruz , MEXICO). Typus:Bandala- Nunoz 
10 0 8 (XAL). 

Pi leus approximately 50 mm diam. , broadly 
campanulate with a small conic umbo , margin sligh­
tly inrolled , glabrous, lubricous , light yellowish­
brown. Lamellae subadnexed to nearly free , cr01; ­
ded , grayish brown with light edges . Stipe appro­
ximately 158 X 10 mm , tapering into a long pseu­
dorrhiza which is buried into the ground almost 
half its lenght, glabrous , fibrous , elastic , oran­
ge- brown , vinaceous-brown to nearly blackish 
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towards the base . Contex t whitish with superfi­
cial brown o r gold brown tinges; odour slightly 
f ar i naceous. 

Spores (7 .2-) 8 -8.8 X 4- 4 . 8 (- 5.6) )lm, al­
mond-shaped , subfusoid in fronta l view , minutely 
verrucose or verrucose p unctate , yel l owish in KOH, 
inamyloid , thin walled. Basidia (20-)24-28.8 X 
6 . 4-8 )l~, t etraspored , clavate, hyaline. Pleuro­
cystiaia none. Cheilocystidia 1 7.6-25.6 X 4- 6 . 4 
(- 7.2) )liD, abundant , clavate, clavate-subcapitate , 
clavate- subg lobose, some times sublag enifo rm, subu­
trifo rm or wi t h a medial septum, hya li ne , thin 
wa lled . Pileus cuticle with gelatinized hyphae, 
hyaline , 2.4 - 5.6 )liD thick, thin walled, smooth. 
Subcutis poorly aiferentiated, consisting of thin 
walled , 2.4 - 3 . 2 (-4) tm wide hyphae, yellowish or 
o range-brown in KOH. Pileus trama with hyphae · 
4- 5.6 )liD b r oad, ye l lowish, thin walled. Hymenopho­
ral ttama regular, hyphae (4-) 9 .6 - 19 . 2 )liD broad , 
hyaline to yel lowish in KOH , thin wallea. Clamp 
connections absent. 

HABITAT. So l itar y , on humus in a mesophy tic 
for est . 

MATERIAL STUDIED . STATE OF VERACRUZ , Coate­
pec Counc il , 3 krn nor t hwest from Coatepec, road 
to Coa tepec Viejo, Bandala-Mufio z 1008 (Type, XAL; 
I so type , IBUG) . 

OBSERVATIONS . Thi s spec i es is distinguis hed 
by the pileus color, the gelatinized cuticle, 
spores size and the cheilocys t idia forrn .and size. 
It is close to ~ - procera Horak from No t hofagus 
fores t s of Papua Ne w Guinea, but differs for the 
c he ilocystidia distinctly cyl indric, 20-30 X 5-8 
~ and the spore s ''with low wa rts , ornamenta t ion 
often clo udy- marbled" (Horak, 197 6- 1977). 

~ · singerii is stat ed in the Section Phaeo­
col lybi a because of the c hei l ocys tidia form, 
clampless hyphae and the spore size , following 
Singer's concep t (19 87 ) . 

Th e name of the spe cies is in honor to Dr . 
Rolf Singer , because of his great contribution to 
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Figs . 15-18. - 15-17: Phae=ollybia arduennensis , 15: basi 
diocarps; 16 : cheilocystidia: 17: basidiocarps(15-16 : Vi­
llarreal 2683; 17: Villarreal 2244 l . 18: Phaeocollybia 
hilaris, spores (Sampieri 54 0 l . 
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the knowledge of the Mexican mycology since 1949 . 

NEW RECORDS OF PHAEOCOLLYBIA 
IN MEXICO 

Phaeocollybia arduennensis Bon , Doc . Mycol . 9: 
42, 1979. 

Figs . 13-17 

Pileus 5-18 mm broad , conic, slightly acute 
in the apex to subconvex-umbonate, hygrophanous, 
glabrous, lubricous to dry , sometimes with an 
undulated margin, orange brown . Lamellae adnexed, 
close, light orange- brown to pallid yellowish­
brown, edges whitish. Stipe 70-130 X 1-2 (-3) mm, 
fusoid , gradually attenuating, into a long 
pseudorrhiza, silky , subcartilaginous , concolorous 
with the pileus surface or yellowish- orange above 
and reddish brown or blackish in the base. Context 
ye llowish with slightly raphanoid odor. 

Spores 6.4-8 X 4-4.8 (-5.6) ~· ovoid to 
subellipsoid, minutely verrucose, pale orange­
brown to yellowish in KOH, inamyloid , thinwalled . 
Basidia 25.6- 37.6 X 6 . 4-8 (-8.8) pm, clavate hya­
line, tetraspored, rarely bi or erispored, fre­
quently clamped. Pleurocystidia absent. Cheilocys­
tidia (21.6-) 25.6- 52 (-74.4) X 2.4-4. 8 ~· nume ­
rous, cylindric-capitate, moniliform or submoni­
liform, sublageniform capitate with a thin and 
long neck, sometimes inflated basaly or medialy, 
others with a small lateral prolongation , 
flexuous , (3. 2-) 4-8 pm thick in the apical por­
tion (capitulum), frequently clamped, hyaline, 
thin walled. Epicutis poorly diferentiated, con­
sisting of hyaline, thin walled, nongelatinized 
hyphae 1 . 6-4.8 pm thick, sometimes incrusted . 
Subcutis not gelatinized, orange brown or yello­
wish pigmented with distinct incrustations, con­
sisting of hyphae 7.2- 12 (-18.4) ~broad , thin 
walled, forming a layer which is well differentia­
ted from the epicutis. Pileus trama with hyphae 
4-14.4 (-23.4) pm wide , hyaline to yellowish in 
KOH, thin walled, rarely incrustated. Gill trama 
subregular, hyphae 4-16 Jll" thick, hyaline or 
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yellowish in group, smooth and thin walled. Clamp 
connections common. 

HABITAT. Su bgregarious among mosses , o n hu­
mus i n Pinus- Abies for ests . 

MATERIAL STUDIED . STATE OF VERACRUZ, Eastern 
Cofre de Perote mou ntain, Xico Counc i l , 1 km 
Nor thern Ingenio El Rosario, Los Ga l les, Vil la­
rrea l 2244, 2622 , 2683 (all in XAL ). 

OBSERVATIONS. ~he polymorphous and cons?i­
cuous chei locystidia seem the most typical featu­
r e s of this species. The specimens stud ied agre e 
with Bon (1 9 79) and Singer (1 987 ) but these authors 
considered spores 5-6 X 3- 4lsi:S m or 5 . 5- 7 X 4-4. 7 

and cheilocystidia 25- 35 long or 26-43 
~ng, r espectively. It is p sible to mis take~is 
speci e s wi th the related P . s ubarduennensisSing., 
but thi s di f fers in growing under Quercus and 
Chusquea forests from Costa Ri ca (Singer, 19 87) . 
P. radicata (Murr . ) Sing. is another close spe­
cie s, but it has more robust basidiocarp (pileus 
up to 40 or 60 rnrn diameter) and cheilocystidia 
18-30 }l1Tl l ong ( ~lurr i ll, 1917; Smith , 1957; Horak , 
1976- 1977; Singer, 1987). P . arduennensis was 
known only from Picea a nd Picea Pinus fores ts in 
Europe (Bon , 1979; Singer , 1 987 ) . This is the 
f i rst record in Mexico. The s r:ta ll spores and 
presence of clamp connections p laced P. 
arduennensis in Section Radicatae following t he 
concept of Singer (1 987 ). 

Phaeocollybia hilaris (Fr.) l!eim, Le genre 
~. p . 71, 1931. 
[non P . hilaris (Fr.) Heims. auct.] 
= P . cidarrs-lPr .) Heims . Bresinsky, 
1958.---

Figs . 18-19 

Pile us a pproxi mately 27 rnrn broad, convex­
umbonate with a c onic umbo , margin inrolled at 
fi r st then becoming p lane, viscid, smooth, with 
slightly marked short marginal striations, brown 
to orange- brown with some dark zones when mo i st , 
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Figs. 19-22. - 19: Phaeocollybia hilaris , cheilocystidia 
(Sanpieri 540). 20- 22: Phaeocollybia oliqoporpa , 20: spo­
res; 21-22: cheilocystidia(20-21: GuZil'oful 24553; 22: Bandala­
~z 1009). 
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ochraceous and dark brown on the center or red­
dish-brown when dried . Lamellae subtree, close, 
yellow-brown to ferruginous brown, with whitish 
edges. Stipe approximately 65 X 2-3 mm, attenua­
ted towards the base forming a short pseudorrhiza, 
concolorous with the pileus surface or reddish­
brown , dark in the base, smooth, fibrous. 

Spores 4.8 -6. 4 X 3.2-4 (-4.8)/m, ovoid 
to subellipsoid,verruculose -punctat to nearly 
smooth, thin walled, yellowish in KOH, inamyloid. 
Basidia 20 - 28 X 5.6 - 6.4 ~m, cylindric-clavate , 
tetraspored , rarely tri or bispored, hyaline. 
Pleurocystidia absent. Cheilocystidia 21 . 6-37 . 6 
(- 44) X 1.6-3 .2 pm, abundant, cylindric-capitate 
or filamentous - 6apitate, 4-5.6 pm broad in the 
apical region, hyaline, thin walled. Epicutis an 
ixocutis of hyaline , filamentous , thin walled 
hyphae , 1.6-3.2 (-4)/m thick , incrusted. Hypo­
dermium consisting o thin walled, sometimes rus­
ty incrusted hyphae , 5.6-9.6 pm broad , yellowish­
brown in KOH . Context with hyaline to yellowish 
hyphae 5 . 6-20 pm thick, smooth, thin walled. Hy­
menophoral trama subregular, with hyal ine,smooth, 
thin walled hyphae 4-16 ?m thick. Clamp connec - . 
tions absent. 

HABITAT. Sol itary on humus, in Pinus 
forest . 

MATERIAL STUDIED . STATE OF MEXICO,nea r 
Tlamacas, Popocatepetl Volcano , Sampieri 540 (XAL). 

OBSERVATIONS. Determination of this 
species is based on the criteria of Horak (1976-
1977) and Jacobson and Stridvall (1982-1983). 
The studied specimen agrees well in the clamp 
connections absence , spores size and in the chei-
1ocystidia. P. hilaris s . Rieken (1915) has spo­
res 8-9 X 4-S pm and filamentous cheilocystidia 
and is considered by Kfihner and Romagnesi (1957), 
Moser (1978) , Laber (1982) and Singer (1986) as 
synonym of P. christinae (Fr.) Heims. Heim 1931 
(non s. Heim-1930). P. cidaris (Fr.) Heims. 
Bre sinsky 1958 is synonym of ~· hilaris according 
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Figs. 23-29.- 23-26: Phaeo::ollybia californica, 23: spores; 
24 : cheilocystidia; 25: basidiocarps; 26: cheilocystidia 
(23-25: Peralta , Aug. 13, 1984; 26: GUZ!Mn 5959). 27-28: 
Phaeocollybia christinae, 27: spores ; 28: cheilocystidia 
(Bandala-1-Ui\oz 298). 29: Phaeocollybia kauffmanii , spores 
(M:>ntoya- Bello 1100) . 
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to Horak (1976-1977), Jacobson and Stridval1 
(1982-1983) and Singer (1 987 ), but Laber (1982 ) 
considered it as synonym of P. arduennensis Bon 
which has clamps (Bon, 1979;-Singer , 1987 ) . 

g. hilaris was knO\vn on~y from coniferous 
fo rests of Europe. This is the first record of 
the species in Hexico. Because of its small spores 
and clampless hyphae it belongs t o the Section 
Microsporae (S inger , 1986 ). 

Phaeocollybia oligoporpa Sing. , Myc. Helvetica 
2 : 250 , 19"87. 

Figs. 20-22 

Pileus 20-30 mm broad, conic, slightly acute 
umbonate to subconvex-umbonate with the apical 
portion obtuse , smooth , v iscid to slimy, orange 
brown to yellowish brown or ochraceous, blackish 
in some parts when dried. Lamel lae adnexed to 
subadnexed, fuscous brown or ferruginous with 
clear edges, close. Stipe 100-180 X 5- 10 mm, fu­
soid ,tapered downwards,forming a long pseudorrhiza 
which is buried into the ground, orange brown, vi­
naceous b rown towards the base , smooth , polished , 
subcartilaginous . Context yel l owish wi t h reddish 
brown tones . 

Spores (9-) 10- 11 . 2 X 5 . 6- 7.2 ~m, sublimoni­
form, ellipsoid in frontal view , minutely verru ­
cose, with a distinct mucro, pale orange- brown in 
KOH , inamyloid, thin walled . Basidia 28 - 40 X 7. 2-
10.4 ~ , tetraspored , rarely trispored, clavate, 
hyaline , most clamped in the base . Pleuro-
cystidia absent. Cheilocystidia (21.6-) 22-48 
(- 57.6 ) X 3 .2-5. 6 ~' abundant, mostly cylindric­
flexuos, variable in form , being filamentous, f u­
soid, clavate- mucronate, subventricose-capitate , 
sometimes with the basal or medial. portion infla­
ted, hyaline , thin walled. Epicutis gelatinized , 
consisting of thin walled, hyaline, sometimes 
incrusted hyphae 1. 6- 6 }ll1l thick . Sulx:utis of yellowish 
brown or pale orange t6 yellowish hyphae 4- 8 }ll1l wide, thin 
walled , incrusted . Context oonsisting of hya1ine , thin 
walled, smooth 4-10.4 (-12) pm wide hyphae . Hyrrenophoral 
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trama subregular , thin walled , 4-8 t';' broad hy­
phae, hyaline to yellowish in KOH. Clamp connec­
tions present but rare. 

HABITAT. Subgregartous on humus in mesophy­
tic forests and coniferous forests both with 
Quercus. 

MATERIAL STUDIED. STATE OF MORELOS , Lagunas 
de Zempoala, Guzm&n 24553 (XAL). STATE OF VEAACR!JZ , 
Huatusco Council , road Totutla- Huatusco , near 
Huatusco, Bandala- Munoz 1009 (XAL). 

OBSERVATIONS . This species was known only 
from Quercus forests in Costa Rica (Singer, 198 7), 
and is distinguished by the variable cheilocysti ­
dia. ~· latispora Guzm&n , Bandala- Munoz & Montt¥a­
Bello and P. simi l is (Bres.) Sing . (see above ) 
are close to ~oporpa, but they have more 
acute and coarsely verrucose spores and the chei 
locystidi a are claviform and cylindric. This is­
the first record of ~· oligoporpa from Mexico. 
Singer (1986 ; 1987) considered ~ · o l igoporpa 
along with P . similis , in the Sec t ion Subattenua ­
ta , because- of-me-presence of c l amp s and large 
spores. 

NEii LOCALITIES OF SPECIES PREVIOUSLY KNOWN 
FROM MEXICO 

P. californica Smith, P. christinae (Fr. ) 
Heim and P . kauffmanii (Smith) Sing ., were repor ­
ted from aifferent localities in Mexico (Guzm&n 
et al. , 1987) . These s pecies have been found now 
in new localities in the States of Guerr ero , Mexi ­
co and Veracruz , as follows : 

~· californic a : GUERRERO, Chilpancingocam­
cil , Omiltemi region, Cafiada de Agua f ria, Pinus­
Quercus fores t , Per alta , Aug . 13, 198 4 (FCM~ 
STATE OF ~IEXICO , Popocatepetl Vo l cano , road Ame ­
cameca t o Tl amacas, Barranca de Ameyalco, Abies 
religiosa forest , Guzm&n 558 3 ; 5959 (ENCB ) (F i gs. 
23-26 ) .. 
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Figs . 30- 33. - 30- 32: Phaeccollybia kauffmanii , 30: spores; 
31-32 : che ilocystidia (30- 31 : fobntoya- Bello 1100; 32: 1-l:>n 
toya-Be1lo 1102). 33: Pheccoll ybia singerii , basidiocarps 
(Bandala- Munoz 1008 , Type). -------
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P. christinae : VERACRUZ, Eastern Cafre de 
Perote ffiountain , Xico Counc i l, road to Presa Al t o 
Pixquiac, Pinus f orest, Bandala-Munoz 298 (XAL) 
(Fig. 27 - 28) . 

~ - kauf fmanii: VERACRUZ , r oad Xalapa to 
Perot e , Villa Aldama Counc i l, near Las Minas, 
Pinus f o rest, Montoya - Bel l o llOO (XAL) (Figs . 29-32). 

DISCUSSION 

It is i nteresting to note that there are 
15 species of Phaeocollybia ±n Mexico , which re­
presen t almost the SO% of the k nown species in~ 
genus. Horak (1976-1977) described 34 species and 
Singer (1986) considered 31 species . Of the known 
Mex ican species, P. mexicana Corner & Horak , P . 
neosimilis Sing. , aro the thrE!e new s pec ies here -des­
cribed seems to be endemics, but not so common, 
except R· la t ispora t hat see:ns common in Pinus 
and Abies forests. P . mextcana is known o~om 
Desierto de Los Leones, D. F . (type locality , 
Horak , 1976-1977), and from Cafre de Perote mo un­
tain in Veracru z , and P. neosimilis from the Popo­
catepetl Volcano in the State of Mexico (Singer, 
1957) . The remaining spec i es are known from U. S.A., 
Costa Ric a and Europe as was discussed . 

The five major subd ivis ions o f the genus 
are well r eprese nted in the c o untry, as we show 
in table 1 . Four are represented in coniferous 
forest and on l y ~- singeri:t and the two species 
known until now in Mexico belonging to Section 
Subattenuata (~ . latispora and ~ - oligoporpa) , 
occu r in coniferous as well as in mesophytic fo ­
r ests (this last also called subtropical forest 
because it is close related to the tropical forest). 
P. martinicens i s a lso grows in a mesophytic forest 
and belongs to Section Versicolores. 
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Table 1. Sections and species of Phaeocollybia 
in Mexico 

1. SECT. SUBATTENUATA S I NG. 

Hyphae clamped; spores over 7 . 5 r long . 

P. latispora Guzm~n , Bandala- Munoz & Monto­
ya - Bello 

P . oligoporpa Sing . 

2. SECT. RADICATAE SING . 

Hyphae clamped; spores no more 7.5 1m l ong. 

P. arduennensis Bon 

3. SECT . PHAEOCOLLYBIA 

Hyphae clamp less; spores over 6.5 ?m l ong. ; 
cheilocystidia cylindric o r clavate , never 
capitate . 

P . attenuata (Smith) Sing . 
P. christinae (Fr.) Heim 
P. fallax Smith 
P. kaUffrnanii (Smith) Sing. 
P. neosimilis Sing . 
P. singerii Guzm.in , Bandala-~lunoz & Montoya­

Bello. 

4. SECT. VERSICOLORES SMITH 

Hyphae clampless , s pores ove r 6.5 ?m; cheilo ­
c yst i d i a sub lageniform and attenuated or capi­
tate in the apex. 

P. californica Smith 
P. l ugubris (Fr . ) He im 
P. martinicensis Guzm.in, Montoya- Be l l o & 

Bandala- Munoz 
P. mexicana Corner & Horak 
P. s ooliata Ho rak 

5. SEC~ MICROSPORAE SING. 

Hyphae clampless; spores no more 6 . 5 fm l ong . ; 
cheilocystidia variable. 

~· h i lari s (Fr . ) Heim 

Figs . 34 - 37 .- 34 - 35 : Phaeocollvb i a sinqerii, chei l ocystidia 
(Bandala - MUJioz 1008 , Type). 36-37 : ~lybia ma r t i nicen ­
ili_, cheilocysti dia (Guzman 16380 , Type} . Both X400. 
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SYNOPTICAL KEY TO SPECIES OF PHAEOCOLLYBIA 
IN MEX I CO 

Species considered 

1. P . arduennensis 9 0 P. lu9:ubris 

2 0 P . att enuata 10. P . martinic e nsis 

3 0 P. cali f ornica 11. P . mexicana 

4. P. christinae *12. P. neosimilis 

*5. ~- fallax 13. P. oli9:oEoq~a 

6 . P . hilar i s 14. P. sin9:erii 

7 0 ~ - kauffmanii 15. P. s goliata 

8 0 P. latis;eora 

* Neither species studied by the authors. Data for 
P . fallax were based o n Smith (1957) and Horak 
(1976 - 1977) and those for P . neosimilis (as P. 
attenuata s p p . mexicana Sing. ) o n Singer (19 70) . 

Features taken in consideration: 

Pileus d iameter more than 40 mm 

Pile us diameter up to 40 mm 

Pileus color 

5,7,4 

1,2,3,4,6, 
8 , 9,10,11., 
12,13 , 15 

gray o livaceous or o live brown 5,9 

orange brown 1,2, 3 , 4,6, 
8 , 13,15 

ochre brown 2 , 10 ,12,13 



reddish brown 

reddish orange 

cinnamon brown 

yellowi sh brown 

vinaceous 

gray brown 

brown 

chestnut brown 

Pileus viscid 

Pileus dry to lubricous 

Lamellae subadnexed or subfree 

Lamellae adnexed 

Stipe up to 8 mm thtck 

Stipe broader than 8 mm 

Spores 

small (up 8 ?m long) 

medium (no more than 10 
?m l ong} 

large (more than 10 ? m long} 

coarsely verrucose 

minutely verrucose 

verrucose punctate 

Cheilocystidia 

clavate, cylindric or 
subfilamentous 

7,8,15 

3 

4,7 

4 '7 '9, 10, 13,14 

11 

9,11 

6 

12 

3,4,5,6,7,9, 
10,11,13,15 
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1,2,8,12,14 

2 ,3,4,5, 6,7,8 , 
9,10,11,12,13, 
14,15 

1,11,13,15 

1,2,3,5,6,8,9, 
11,1 2 ,15 

4,7,13,14 

1,6 

2 ,3,5,7,9,10,11, 
12,14 

4,8,13,15 

8 

2 , 3 ,4,5,7,9,11, 
12,13,15 

1,6,10,14 

2,4,5,7,8,12 



ISO 

ventricose, subventricose 

or subcyl indric with a 

thin, l ong neck capita t e 3,9 , 1 1 

cylindric capitate or fila­

mentous capitate 

heteromorphy 

6 

1,10,13 

clavate-subglobose, subla­

geniform of subutriform 14 

sublageniform capitate or 

ventricose- fusoid capitate 15 

frequently septated 2 ,4,7,1 2 

frequen tly forked 1,9 

Clamp connections 

absent 2 , 3,4 ,5,6,7, 

8 ,9,10,11,1 2 , 

14 ,15 

presen t 

Habitat 

coniferous forest 

mesophytic forest 

Distribution 

1' 8 '13 

1,2, 3 ,4,5,6,7, 

8,9 ,11,12,13, 

1 5 

10 , 13 , 14 

D. F . {Federal District) 11 



Durango 

Guerrero 

Hidalgo 

Michoacan 

Mexico State 

More los 

Veracruz 
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TAXONOMICAL STUDIES ON USTn.AGJNALES.IV. 
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ABSTRACT 
New combinations proposed: Sphacelotheca rhei (Z undel ) V&nky, based on 
Tilletia rhe i (on Rheum f ranzenbechii 5; Sporisori um catharticum (R. Maire) 
Vllnky, based on Sores or ium catharticum (on Cenchrus biflorus); Spor isorium 

uaraniticum (Speg. Vllnky, based on Ustil ago guarani tica (on Schi zachyril.l"n 
condensatum • 

The following names are considered synonyms: C intrac tia caricis (Pers.) P. 
Magnus f. m inor Camara & Oliveira (type on Carex pendula) is Farys ia 
t huemenii (Fischer v. Waldheim) Nannf eldt. Doassansia ly thropsidis Lagerheim 
(type on Lythrum hyspidulum), and D. peplidis Bubllk (t ype on Ly thrum 
val ense) are synonyms of D. punc ti formis Winter (type on Ly t hrt..m h5ssopi­
folia. Entyloma Judwlgianum Sydow (type on C hrysanthemum seqetuffi is S.:. 
scalianum Ciferri (t ype on C hrysanthemum coronar ium ). Both Sphacelotheca 
~Golovin (t ype on Rheum moximoviczi), and Ustil ago hsuii Wang (t ype on 
''R umex" sp. = misnamed Rheum sp.) are Sphacelotheca rhei (z undel ) V'nky. 
The ri ght name for Urocystls polygonati Moesz & Ulbrich (type on 
Polygonatun multiflonrn) is Urocystis miyabeana Togashi & Onuma (type on 
"Convallaria ma jal is" - misnamed Polygonatum sp.). Ustilago ixlolirii Guo 
(t ype on lxioli ron t a tar icum) is Urocystis nevodovskyi Schwsrzman (type on 
1xioUron t atari cum). 

ne:ty~eec~~~~:c;:d ~~re~ti~~r:~~iau:a~~~f!itPe~.~a~~~=gnT~g::S~ i n~r ~~~a~~~ 
Oliveira. --

In this paper, further results of my t axonomical and nomenclatorial 
investigations on European and other smut fungi are presented. 

Camara & Olivei ra (1945: 108) described C intrac ti a caricis (Pers .) P . Mag nus f. 
minor Cam ara & Oliveira, on Carex pendula Huds. from Portugal , Prov. 
Estremadura, near Sao Pedro de Muel , Vl .1940, coil . Pinto da Silva. Cintrac ti a 
car icis, a collective name, is known today as Anthracoidea caricis (Pers .) Bref. 
The collective species A. caricis has been sp lit into several spec ies, each 
distinguished by small but constant m orphological characters . The host range of 
each segregate species is restricted, usually, to a single sect ion in the genus 
Carex (Savi le 1952, Kukkonen 1963, Nannfeldt 1979, V8nky 1979). Consequentl y, 
f"'W'OSinterested in the identity of C intracti a ca rici s form a minor. Unfortunately, 
t he holotype of C . c ar icis f. minor was destroyed (Isabel Saraiva, LISE, Oeiras, 
Portugal; in letter). However, there is anot her sample (LISE 240JO), also on 
Carex pendula, (Port ugal , Prov. Estremadura, near Sintra, Parque da Pena, 
8.VIi .l945 1 coli . M.L. Borges), identified by S. Cam ara as C . caricis f . minor. This 
sample is not ment ioned in the protologue but it was ci ted by C ama:t8 later 
(1958:204), together with the holotype, in his Catal ogus, unde r Clntrac tl a caricis 
f. minor. I am proposing t his specimen for neotype (LISE 240JO!). Based on the 
description of Cintracti a ca r icis f . minor ("Spor is valde minoribus, 4.5-10 x 
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).5-7.5 l1"), and the study of the above-mentioned specimen, it is clear that this 
taxon re fers to Farysia thuemenii (F ischer v. Waldh.) Nannf. (syn . F. olivaceo 
(DC. ) H. & P. Sydow}, a smut fungus widely different from Anthracoidea 
(Cintractia) species. 

The Doassansia species of Lythnm. 
Common to aU Doassansia species is the agglutination of hundreds of thin­
walled, slbhyaline spores into permanent balls surrounded by a cortex of sterile 
cells . The spore balls are embedded in the host tissue. Spore germination of 
Tllletia type (See also V~nky 1987:30). 

In t l"e course of 17 years, four names were published for Doassnnsias from 
different Lythrum species, all but one (no. 2} apparently without reference to the 
olt-.ers. Their names are: 1) D. punctiformis Winter, 1886:207 (not SchrOter, in 
Cohn 1887:287). 2) D. winteri ono P. Magnus, 1891:253. 3) D. lythropsidis 
Logerheim, 1889:127. 4) D. peplidis BUJtak, 1903:51. 

Of these names , D. winteriona wos created due to a misinterpretation of the 
rul e of priority by Magnus. The Winterian name, D. punctiformis, was validly 
pub lished, one year earlier than thot of SchrOter's. Consequently, the Magnusian 
name is Sl4Jerfluous. 

A study of the t ype specimens of D. lythtopsldis and D . peplidis revealed no 
essential differences between them. On the contrary, it turned out that the 
morphological characters of the spore balls, spores and sterile cells are similar. 
Moreover, both specimens have an interesting ond rather unusual morphological 
character, namely that the imer surface of the wall of the empty, cortical cell s 
is provided with warts. Consequent ly, D. lythropsldis and D. peplidis must be 
ca1sidered conspeclfic. 

The fourth, end oldest name is D. punctlformls. Winter (1886:207) provided 
this species with what was, for the time, a very good original description. He 
described the morphological characters of the sorl, spore balls, spores and 
cortical cells, including the "minutissime granulate" corticol cells. These 
characters all nt very well with the results obtained by the study of the two 
above-mentioned type specimens. I had thought that the type specimen of D. 
punctifamis Winter was lost in Berlin, but later detected part of it in BPI unde"r 
the name "Doassansia winteri P. Magnus" . The study or this specimen confirmed 
that it is conspecific with the two, above-discussed species. Consequently, all 
four names of Doassansia on Lythrum represent a single species: D. punct iformis. 
Its description and synonym, follow: 

unctiformis Winter, 1886:207 (not SchrOter, In Cohn 1887:287). 
a P. Magnus, 1891:253, nomen novum s1.4Jerfluum. Type on Lythrum 

1a L., Australia, Victoria, near Melbourne, 20.X.1885, coli. Reader 
178786!). - D. lythro~sidis Lagerheim, 1889:127. Type on Lythropsis 

peploides Welwit.sch ex Koehne= Lythrt.m hlspidulum (Our.) Koehne), Portugal, 
"inter Torre et Perum, tr. Tagum", July, coli. F. We lwitsch (LISU!). - D. peplidis 
BW~, 1903:51. Type on Peplls alternifoJia Bieb. (= Lythrt.m volgense D.A. 
Webb), Bulgaria, between Haskovo and Haskovo spa, Vl.l900, C.J. Poq>era (BPI!). 

Sori in leaves forming firs t yellowish·, later dark brown spots in which the 
scattered or gregarious spore balls appear as minute, dark brown, punctiform, 
amphigenous elevatltw1s. Spore balls embedded in the host tissue , 150-250 lJm in 
diameter, composed of a central mass of more or less firmly united spores 
surrounded by a cortex of usuaJJy a single layer of sterile cells . Spores globose, 
rounded poly angular, ovoid, somewhat irregular of mutuel pressure, 8-11(-12) x 
9.5-15(-16) lJ,m, pale yellow; wall thin (c. 0.5 lJm), smooth. Cortical cells 
variable in form and size , i rregularly polyhedral, 8-20 lJ.m long, yellowish-brown; 
wall 1-1.5(- 2) lJm t hick, often (especially in the large cells) prominently 
echinulate on the inner surface with spines up to 1lJm high. 

vol~~~Y~~a.c~::,.,J,Y~~e5~~~l~~~~:sfir~:: ~~:t~e~)~.A~~~':J:!~~ar;,·~b~ 
more comma1 but overlooked. 
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Ent lome ludwi ianum Sydow is E. scaJianum C iferri. 
Ciferri (1924:49 described Entyloma scalianum, on Pinardia coronaria (L.) Less. 
(= Chrysanthemum coronarium L.) from Italy, Sicilia, prov. Catania, Mascalucia, 
11 .1901, coli. Scal ia; isotypes in Saccordo, Mycotheca italics 720 {HUV 1222!). 
Sydow (1932:396) published Enty loma ludwigianum, on Chrysantheml.ITl segeturn 
L., f rom Germany, Wcstfalen, Kre is Siegen, near Dirlenbach, 8.VIJI.l931, A. 
Ludwig; isotypes in Sydow, Mycotheca germanica 2508 (HUV 9793!). The 
comparison of the two lsotypes revealed no morphological di ff erences between 
tt-e spores or sari of these two species. Consequentl y, I consider them 
conspeci f ic. 

Spor isorium catharti cum (R. Mai re) Vllnky, comb. nov. Basionym: Sorosporium 
catharticum R. Maire, In Recueil de traveaux crypt ogamiques cMdi~s h Louis 
Mangin, 1931, p. 359. Type on C enchrus catharticus Delile (=C. biflorus Roxb.), 
Algeria, South Sahara, near Tilemsi, coli . T. Monod (467; MPU!r,---

Sori in hypertrop hi ed ovaries covered with a de li cate, greyish-brown peridium 
which flak es away exposing t he semiegglutinated to granular-powdery mass of 
spore bal ls and a short, central columella. Spore bolls globose to elliptical, 
40-110 ~m long, dark reddish-brown, compooed of a great number of spores 
which separate rather easi ly . Spores on the periphery of the balls globose to 
elliptical , 9- lJ x 10- 14.5 lJm, medium reddish-brown, finely and densely 
echinulate, those in the center slbpolyhedral, smaller (7-10 1Jm), lighter colored 
and finely pitted or apparentl y smooth. Sterile cell s of t he peridium variable in 
form and size, often elongated, 4-16 J.Jm long, arranged in parallel chains, 
hyaline, smooth. 

Based on the descripticns, S. cotharticum could be conspeci f ic with Usti lago 
0 m·) t~:t,:~~~~~st0~jr~8)n !:;~~=~~8fa::~~~~=t~~ :;ii~ ~:dot~i:P~~~ 
whereas spores of Spor. catharcticum are pitted to finely echinulate. Probably, 
the spores of U. penniseti are also echinulate but the fine ornamentaticn was 
beyond Rabenhorst's 1871 limit of resolution. Reexamination of type material of 
U. peonisetl Is nece83ary to resolve this problem. 

Sporisorit..m guaranitlcum (Spegazzini) VAnky, comb. nov. Basionym: Ustilago 
gueran itica Spegazzini , Anales Soc. C i. Argent. 17:87, 1884. Syn. Sphacelotheca 
guaranit ica (Speg.) Zundel, 1930:135. Type on Andropogon condensatus H.B.K. (= 
Schizech rium condensallrn (H.B.K.) Nees, Paraguay, between Paraguerl and 
Valenzuela, V .1683 "HMAS"!). 

Sori destroy the ra cemes tw1d are 2-3 em long, linear, partly hidden by the 
spat hes, covered by a thin membrane which ruptures disclosing the blackisl'l­
brown, granular -powdery mass of spore balls and a long, thin, slender, central 
coh.mella. Spore balls loose, subglobose to long ellipsoidal, 50-120 JJm long, dark 
reddish-brown. Spores sOOglobose, usual ly ellipsoidal or slightly irregular, 12-16 
x 13-20 JJm, light to mediiJTl reddish-b rown, f ree surface of the outer spores 
with fine , dense verrucae just aff ecting the spore profile, iMer spores smooth; 
wal l typically unevenly thickened, with (0 - )2-4(-6) protuberances or thicker 
and darker areas (0.8-2.5 J.Jm) alternating with thin Md light areas of the spore 
wall (05-1 ~m). 

The identity of Till etia rhei. 
From t he mycological herbarium of the Institute of Microbiology of t he Chinese 
Academy of Science ("HMAS"), I obtained in exchange a fragment of the 
holotype of Usti lago hsuii Wang, collected on "Rumex" sp. in China. The study of 
this specimen revealed that the host is ac tual ly a Rhe um sp./On the fruits of the 
host plant, l4J to 8 stamens are detectable (Rhet..m has 9 stamens; Rumex 6), the 
st igmata are head-like (as in Rheum) and not brusl'l- like (t ypical for R~..mex), 
furthermore, the inner segments of the perianth are not enlarged as they would 
be in ripe fruits of Rumex (R. Bernt, pers. comm.)/ and its smut is identical with 
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"Tilletia" rhei Zundel. 
Zundel (1944:410) described Tilletia rhei from the seeds of Rhei.M'Tl 

franzerbachli MU rt, collected in China. T. rhei is characterised by sari in the 
seeds, swollen, 2-4 mm in diameter, covered by a hard, dark reddish-brown, 
somewhat shiny peri carp lined by a whitish layer of immature spores. Sori open 
from their apices, like tul ips, to reveal the agglutinated, purplish-block mass of 
spores, and a central, Irregular columella which also produces spores. Spores 
variable in size and grade of maturity, mature ones globose, sl.bglobose or 
ellipsoid, rarely elongated or somewhat irregular, D - 22 x 15- 24 lJm, violet 
tinted reddish-brown; spore surface variously sculpted: from very finely 
reticulate (9-lB meshes per spore diameter), with uniformly thick muri or with 
verrucose thlckenings in the common points of the meshes to only verrucose by 
the reduction and disappearance of the muri; wall 2.5-3.5 IJm wide including the 
1-1.5 tJm high reticulum. Sterile cells (or immature spores?) larger than the 
spores, hyaline, thick·walled, smooth. 

Golovin (1950:10) described Sphacelotheca tltovii In the seeds of Rhei.I'TI 
maximoviczi A. Los., from Kazakhst an. The description of this species agrees 
with that of Tllletla rhel. I have not seen the type of 5. titovil, but I have studied 
one collection on Rheum maximoviczi from Tadzhikis~ and another on R. 
wittrockil Lundstr. from Kazakhstan (AA). Both agree with the type ofT. rheT. 
(The sorus diameter given by Golovin as 26-30 mm refers certainly to 2.6-3.0 
mm). Following germination, Golovin (1950:10) obtained a 3-4-celled 
promycelium giving rise to hyphae. 

Procllction of a septate promycelium excludes "Ti ll etia" rhe i from the genus 
Tilletie.l am proposing for it the following name and synonyms: 

Sphacelotheca rhei (Zundel) Vlmky, comb. nov. Basionym Tille tia rhei Zundel, 
Mycologia 36:410, 1944. Type on Rhei.I'TI franzenbachii MUrt~arbarum 
L.), China, Shanshi prov., Chiaa.Ch'eng distr., YUnling-Shan, 2500 m, 2.1X.l924, 
H. Smith (P lantae slnenses 7451; S!, UPS!). - Sphacelotheca titovii Golovin, in 
Sredneaz. Gos. Univ., N.S., Pt.bl. XIV, Bioi. Nauk. Book 5:10, 1950. Type on 
RheUt'l'l maxlmovlczi A. Los., USSR, Kazakhstan, valley of Karapchur river , 
Myndzhelike, south from Bol'shol Tsimgan, 2700 m, V. Tltov. - Ust il ago hsull 
Wang, In Acta Bot. Sinica 10:1331 1962. Type on "Rumex" sp. (= misnamed Rheum 
sp.), China, Sinkiang prov., Barto muchong, alt. 2100 m, JO.VIH.19S8, Hsu 
Lien-wang (377; HMAS 31558, HUV 136021). 

The identity of Ustilago ixioli rii Guo. 
Guo recently (1988:222) plbllshed a new smut species from China, under the 
name Ustilago ixiolirii, producing its sori in the capsules of lxioliron totoricum 
(Pall.) Herb. (Amaryllidaceae). On examination, part of the holotype (''HMAS" 
519}4 , obtained courtesy of Mrs L. Guo), prowed to be identical to the type of 
Urocystls nevodovskyi, described by Schwarzman (1960:327) on lxioliron 
tataricum, from Kazakhstan. The "cerebriform surface" of the "spores" of 
iiOStii'8(jO ixioli rii" is actually produced by the m.merous, small, collapsed, 
hyuline sterile cells which surround completely the 1(-2-3) central, fertile 
spores in the spore balls. Consequently, Ustilago ixiolirii Guo is a synonym of 
Urocystis nevodovskyi Schworzman. 

Urocystls miyabeano Instead of Urocystis polygonati. 
Togeshi end Om.rna (1930:25) published a new~ species, U. miyobeona, 
"on leaves and sheaths of Convallaria ma!alls L., Japan, Prov. Rikuchu, Mt. 
Himekami, June 1 & 15, 1928, K. Togashi and F. OnliTla". No one since has 
reported Urocystis species on Convallaria. My repeated attempts to find this 
smut in different parts of the world failed. However, one should keep in mind, 
that Urocystls species on Llliaceae often ere very rare, even where the host 
plants are growing in abundance. There is no specimen of U. miyabeena in the 
Herbarium of Plant Pathology Laboratory, Faculty of Agriculture, lwate 
University, Morioka. The "Type", collected on 15.VI.1928, originating from 
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"Herbarium Kogo Togashi No. )927" is in Sapporo (SAPA). Several infected plants 
from the type had, however, t he leaf characters of Polygonatum rather than 
those of Convall aria. Unfortunately no rhizomes were coll ected. A good 
differentiating character for these two genera is, i.e., that the leaves of 
Convallaria arise f rom tt'e rhizome, while in Polygona t l6'n and t he host plants of 
U. miyabeana, they arise from t he stem. The spore balls and spores of the types 
of ttese two Urocxst is species are also similar. These facts Indicate that the two 
names are taxonomicaJ synonyms. The right name and the synonyms of this 
Polygonati.J'Tl smut ore: 

Urocyst is miyabeana Togashi & Ontxna (1930:25). - Tl.burcinia miyabeana 
(Togashi & Onuma) Togashi, in Ito (1935:95). Lectotype on "ConvaUaria ma·alis" 
(= misnamed Pol ygonat~.n~ sp.), Japan, Rik uchu Province (= lwote Prefecture , 
Mt. Himekami, (sel. here) 15.VI .1928, F. Ont.~na (SAPAI). Urocystis poly~on ati 
Moesz & Ulbrich (1941:395). Lectoype on Polygonatt.rn multiflon.m (L. All., 
Hungary, Budapest, Mt. Jl!noshegy, (sel. by Vl!nky 1985:174) U .Vl.1927, G. Moesz 
(BP!). - Tlburcinia polygonati Lavrov (19:H:3). Uro cystis polygonoti (Lavrov) 
Zundel (1953:330; later homMym). - U rocystis polygonati (Lavrov) T. S8vulescu 
(1957:1071; later homonym). Type on Polygonatt..m officinale All. , USSR, Sibiri a, 
region Zabaykal, near Ust.-Kiran, 3.VI.1913, P. Mikhno (LEPI). Urrcyst is 
ungeri Zundel (1945:372). Lectotype on Polygnatt.rn multiflori.J'll (L.) All., sel. by 
Zundel 1953:336) Czechoslovak ia, Moravia, Doubrava, 14.V.l898, F. BubAk (BPI!). 
- Tlburcinia polygona ti Mayor & Viennot-Bourgln (1948:11; later homonym). 
Type on Polygonatum verticillatum (L.) All., France, Mt. Jura, Joux forest, 
l.VI.1947, E. Mayor. 

F rom tt'e two collections of Urocystis miyabeane, mentioned in the protologue 
("June 1 & 15, 1928."), I could det ect in Japan only one, namely that collected on 
15th of June by F. Onuma, which I select as lectot ype (SAPA!). 
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new Bipolaris combination is presented for 
Helminthosoor ium euphorbiae Hansford. 1943. 

Considerable attention has beou given in the past 
decade to the taxonomy of species of Helminthosporium 
Link:Fries sensu lato which produce conidia upon geniculate 
conidiophores (Alcorn . 1983 : Muchovej et al. . 1988: 
Sivaneso.n, 1967) . A majority of these species are pathogen i c 
to grasses and many represent maJor pathogens o f cereals 
(Zillinsky. 1983) and amenity grasses (Couch. 1973). 
However. a. few species appear to be limited to 
dicotyledonous hosts and these have received 1 ittle 
attention taxonomically . Mlong these is Helminthosoorium 
euohorbiae Hansford, which produces a l eaf spot o f Euphorbia 
spp . which can cause defoliation of these plants. 

The genus Helminthosoorium was originally divided bdsed 
on the presence of macronematous erect conidiophores which 
produced enteroblastic conidia terminally and from pores 
located below the septa of the conidiophore: or on t he 
presence of macronematous erect conidiophores which produ ce 
enteroblastic conid i a singly at the apex followed by 
sympodial branching (Ellis. 1971). The former were retained 
in Helminthosporium while the l atter were placed in 
Orechslera Ito (1930). Drechslera was further subdivided 
into Bipolaris Shoemaker (1959) and Exserohi lum Leonard &. 
Suggs (1974) based on bipolar germination and the presence 
of a protuberant hilum respectively. 

Alcorn (1983) after studying a vast majority of the 
species of Orechslera . Bipolaris and Exserohi I urn found that 
the generic concepts of these were sound . 

A few species remain undisposed by this changing 
c lassificat ion (Muchovej, et al. . 1988) and we have found 
one such species producing l eaf spots of Euphorbia in 
Brazi 1 . Based on morphological characteristics. our species 
agrees wi t h descriptions of Helminthosporium euphorbiae 
Hansford (1942) (Orechslera euphorbiae (Hansford) M. B. 
Ellis (E l lis . 1971) 1. Based on the characteristics 
described by Alcorn (1983). this species should be 
transferred to Bipolaris . 



160 

Bioolaris euphorbiae <Hansford) Muchovej comb. nov. 
- Helminthosporiwn euohorbiae Hansford . 1943. Proc . 

Linn. Soc. London 1942 43:49. 
- Orechslera euphorbiae (Hansford) M. B. Ellis , 1971, 

Demo.tiaceous Hyphomycetes. pg 440 . 

Brazil. Vicosa. MG. on leaves of Euohorbia sp .. March 1986, 
Herbaria UFV neotypus (A.TCC 64939. BRIP ex neotypus) . Other 
collections were deposited at BRIP 16567. Attempts to obtain 
Hansford's type (number 1230) have confirmed that it is not 
housed at PREM. IMI or BRIP. therefore a neotype has been 
designated. 

Conidia are l i ght to mid brown in color with the tips 
often l i ghter in color . They are subcylindrical to 
fusiform. rounded at the ends, often slightly flexed. and 
wi dest near the middle. · Germination is bipolar with the 
germ tube originating near the hilum and proceeding along 
the long axis of the conidium. The first septum is produced 
about one third the way up the conidium from the hilum , the 
second septum de 1 i mi ts the bas a 1 ce 11 and the third septum 
is distal to the first. Conidia are 63-96 ( -145) x 14.7-17.5 
urn and typically 7-8 dis t oseptate, with only a small number 
of conidia having fewer or more septa. The hilum is 
truncate and 2.3-3.8 urn wide. Conidiophores are geniculate 
in and have a clear apex which was flattP.necl. There was no 
significant variation between conidia produced on the host 
or in cui lure . 

These characteristics fit wel l in those for Bipolaris . 
~lcorn {1983) inspected a collection of IL.. euphorbiae (IMI 
161577) from which he alluded that this species showed 
characteristics of Bioolaris . 
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Figure 1 . Bipolar is euphorbiae x 700. a) geniculate 
conidiophore. b) forming conidium with 3 septa. c.d) 
conidia, e) germinating conidium. 
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TWO NEW SPECIES OF LABOULBENIA (LABOULBENIALES) 
PARASITIC ON ENDOGEAN CARABID BEETLES 

SERGIO SANTAMARIA 

Departament de Biologla Animal, Blologia Vegetal i Ecologia. 
Facutrat de CWJncies. UnNersitat Aut6noma de Barcelona. 

08193-Bellaterra (Barcelona) . Spain. 

SUMMARY 

Two new species of Laboulbenia (laboulbeniales, Ascomycotina) parasilic on endogean 
carabk:t beetles (Coleoplera, Carabidae) are desai>ed and illustrated: L. reicheiae sp. nov. on 
Reicheia spp. (Coleoptera , Carabldae. Scarillnae) from Spain, France and AJgeria and L. 
speluncae sp. nov. on lberaniffus vinyasi Espanol (Coleoptera, Carabidae, Bembidiinae , 
Anillini), lrom Spain. 

INTRODUCTION 

The genus Laboulbsnia Montagne & Robin in Robin is the largest in number 
of taxa among the laboulbeniaceous fungi , with more than 500 species 
described. Labou/benia species chiefly parasitize carabid beetles, but they 
also occur on other families of Coleoptera and other groups of arthropods. 
Labou/benia is a cosmopolitan genus (Tavares, t985). 

The two new species proposed here have some morphological 
peculiarities wh ich distinguish them from most of the other species of 
Laboulbenia. However, the species are being placed in Laboulbenia because 
of the perithecial wall, the position of the primary septum. the structure of the 
upper receptacle , and the production of an evanescent antheridium from the 
first cell of the appendage. 

DESCRIPTIONS 

Lsboulbenls relchelse Santamaria. sp. nov. (figs. 1-9) 

COioratio generalis pot'phyrea, cellula 1 ctarior. CelkJia 11 subdivisa in alias duas celkJias aequales 
altitudine. Cellula IV parva, caulicuneata versus cyllndrlca, a cellula Ill separata septo obliquo. 
Cellula V tusiformis versus cuneiformis, Songa et angusta, llmltem lnteriorem celk.Jiae Ill tere 
atlingens. Septum IV·V longitudinale. Cellula VI cuneiformls, max!me parva. Perrthecium 
lusiforme, apicem detruncatum versus rotundatum habens. Septum primalium Intense plctum 
brunneo, constrictlonem In celkJia IV tormans. Appendix primaria simplicisslma. lnconsptcua, 
cellulam basalem Intense plctam habens. 

Tola longitudo: 100·1 18 ~· Perithecium: 42·581J.m x 19-27JJ.m. Ascosporae: 25 ~· 
Hololypus: SS513, BCB·Mycotheca. Super Reichela tucifuga, Le Penhus incolente 

(Gall;. Narbonense). 
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Overall color pale red brown, with the basal cell (I) nearly hyaline. 

Receotacle: Suprabasal cell (II) subdivided into two cells of equal 
length. Cell IV small, superimposed on cell Ill, truncated cone to cylindrical, 
separated from cell Ill by an oblique septum. Cell v spindle-shaped or wedge­
shaped, long and narrow, nearly reaching the lower margin of cell Ill. Septum 
IV-V longitudinal. 

Appendage : Primary septum deeply pigmented , marked by a 
constriction over cell tV. Primary appendage simple, with the basal cell deeply 
pigmented but not flattened (therefore is not the typical insenion cell named 
melanopsall ium). The primary appendage, in spite of appearing damaged in 
all specimens. is very short and simple and, in my opinion , doesn't develop 
more than is illustrated in the figures (ct. figs. 2, 4). Probably, the terminal ce ll 
of the shon branch arising frorn the internal side of the primary appendage 
acts as a single antheridium (figs. 3-5); its position over the brief trichogyne 
wou ld be in accordance to its spermatic function. The antheridium 
degenerates when the perithecium matures. 

Perithecjum : Stalk cell (VI) wedge-shaped, very shon. Body of the 
p~rithecium elliptical, with a truncated or rounded apex. In each venical row of 
outer wall cells of the perithecium there are 4 cells of unequal height. The 
ventral surface of the perithecium is marked by a prominence due to the 
septum which separates the two lower wall cells. 

Measurements: Perithecium, 42-581-lm x 19-27 11m. Total length. 100-
118 11m. Ascospores, 25 11m. 

Etymology.- Named after Reicheia, generic name of the host. 

Holotype.- FRANCE: Le Penhus (Pynln~es orientales). On elytron of 
Reicheia /uciluga Saulcy (Coleoptera, Carabidae. Scaritinae, Reicheini) . 
Entomological collection of the "Museu de Zoologia de Barcelona" (Spain). 
BCB-Mycotheca, SS513. 

Other material examined.- SPAIN : La Rabassada (Barce lona, 
Catalunya) , 25-V-17. On elytron and pronotum of Reicheia luciluga ssp. 
zariquieyi Holdhaus. Entomological collection of the "Museu de Zoologia de 
Barcelona" (Spain). SS615, sent to Dr. I. I. Tavares herbarium. 

Vallvidrera (Barcelona, Catalunya) , Xf-15. On elytron and legs of 
Reicheia luciluga ssp. zariquieyi Holdhaus. Entomological collection of the 
"Museu de Zoologia de Barcelona" (Spain). BCB-Mycotheca, SS616. 

Riells del Fai (Barcelona, Catalunya). On elytron of Reicheia /uciluga 
ssp. zariquieyi Holdhaus. Entomological collection of the "Museu de Zoologia 
de Barcelona" (Spain). BCB-Mycotheca, SS61 7. 

FRANCE: MorellilS (Pyrenees orientales). On elytron and legs of 
Reicheia /uciluga Saulcy. Entomological collection of the "Museu de Zoologia 
de Barcelona" (Spain). BCB-Mycotheca, SS614. 

Montbollo (Pyrenees orientales), IV-65, leg. Tempera. On elytron of 
Reicheia /uciluga Saulcy. Herbarium J. Balazuc. 

ALGERIA: Bou-Berak (Kabylie). On elytron of Reicheia brisouti Bedel. 
Entomological collection of the "Museu de Zoologia de Barcelona" (Spain). 
BCB·Mycotheca. SS6t3. 
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Bose d'A-kahera, 23-11-55, leg. de Mire. On left elytron of Reieheia 
kabyliana ssp. quezeli Mire. Herbarium J . Balazue. 

Bose de Guerroueh, 21- 11-55, leg. de Mire. On right elytron and 
pronotum of Reicheia subterranea ssp. saldoensis Mire. Herbarium J . 
Balazue. 

an 

7 

50 
I'm 

5 

Figures 1·9. Laboulbenia rtJicheiae. 1. Mature holotype (55513) . General arrangement ol cells. 
Arrows indicate the wall eel s of the peritheci.Jm. 2. Immature specimen. a, Pflmary septum. 
(55616). 3-5. Immature specimens showing the antheridium (an) and trichogyne (t). (SS613). 
6-9 . Mature specimens. (6, S$513, holotype; 7, SS615; and 8·9, SS616). 
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Laboulbenls speluncss Santamaria, sp. nov. (figs. 10-17) 

Cellula I aplcem perithecli et ex'l remam appendlcem primariam hyallnus habet. Thallus reliquus 
tuscus, parvas maculas obscurlores In receptaculo habens. CelkJia I subdlvlsa In alias duas 
cellulas, inferiorem ninorem quam superiorem. Cellula III-IV indivisa. Cellula V runeiformls, a 
cellula ttl-tV disjuncts septo obliquo. Cellula VI valde applanata. Perithecium fusitorme , apicem 
indist inctum habens. septum primarium constrictkmem bene notatam lormat super cellul is III-IV 
et V, praeter intense piclum brunneo. Cellula insertionis absens. Basis appendicis primariae 
duabus celkJiis lnaequalibus et Intense piclis fusco tormata; cellula externa maxima est, et 
basem appendicl simpllci format, bicellulari vel trlcellulali, nunquam superanllln longitudlne 
apicem perithecil; cellula intema valde parva est. et. in exemplts immaturis, bfevem appenclicem 
uno antheridio terminatem sustinet; haec appendix intema caduca est. 

longitudo unguis-apex perithecii: 72-105 11fll. Per~hecium : 39-48 (·57) l1fll x 13·25 J.!ffl . 
Ascosporao: 37 }liT\. 

Holotypus: SS21611 a . BCB·Mycolheca . Super lberanlllo vlnyasl, Cueva Hondero 
lncolente, Ahln , in provincia Caste116n (Valenlfno regno, Hlspanla) . 

Cell I, apex of perithecium and top of primary appendage hyali ne. Remainder 
of thallus brown, with small dark spots in the receptacle. 

Receptacle: Suprabasal cell (II) subdivided into two cells, the lower 
being smaller than the upper. Cell III-IV undivided. Cell V wedge-shaped, 
separated from the undivided cell III-IV by an oblique septum. 

Appendage: The primary septum is marked by a constriction over cells 
III-IV and V, and is deeply pigmented. The typical flauened insertion -cel l 
(melanopsallium) is absent. The base of the primary appendage is made up 
of two unequal, dark-colored cel ls; the extemal cell is the largest and supports 
a simple bi- or tricellular branch ; the branch does not reach the top of the 
mature perithecium; the internal basal appendage cell is very small and 
bears, in immature specimens. a short branch with a single apical antheridium 
(fig . 11 ); this internal branch is deciduous. 

Perjthecjum: Stalk cell (VI) short . Body of the perithecium elliptical. In 
each vertical row of outer wall cells of the perithecium there are 4 cells of 
unequal height. Secondary stalk cell (VII) and basal cells (m, n, n') of the 
perithecium very small but easy to observe on immature specimens. 

Measurements: Perithecium, 39-48 (-57) 11m x 13-25 11m. Total length , 
72-1 05 11m. Ascospores, 37 11m. 

Etymology.- From spelunca, cave, referring 10 the habitat of the host 
and its parasite. 

Holotype.- SPAIN : Cova Hondero , Ahin (Castell6), 25-IX-77. On 
lberanillus vinyasi Espai'iol (Coleoptera, Carabidae , Bembidiinae, Anillini). 
Entomological collection of the "Museu de Zoologia de Barcelona· (Spain). 
BCB-Mycotheca, SS216/1 a. 

lsotypes.- SPAIN : Ibidem, 25-IX-77. On the same host. Entomological 
collection of the "Museu de Zoologia de Barcelona· (Spain). BCB-Mycotheca, 
slides SS216a, SS216b, SS216/1 b. 

Paratypss.- SPAIN: Ibidem, 13-XII-78. On the same host. Entomological 
co llection of the "Museu de Zoologia de Barcelona· and entomological 
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collection of J . Comas. BCB-Mycotheca. slides SS216c and SS216d. Slide 
SS541 sent to Dr. I. I. Tavares herbarium. 

50 
I'm 

Figures 10·17. Laboulbenia speluncae. 10. Mature isot)tpe (SS216b) , general arrangement ol 
cells. Arrows Indicate the wall cells of the perithecium. 11 . Immature specimen showing the 
anthertdium (an) and the trk:hogyne (1). (SS216/1b, isotype). 12·15. Mature specimens 
(SS21 6/1a, holotype). a, primary septum. 16. Mature lsotype (SS216b) . 17. Mature paratype 
(SS216c). 

All slides of Labou/benia reicheiae and Laboulbenia speluncae mentioned 
here are in: BCB-Mycotheca (Herbarium of the "Departament de Biologia 
Animal, Biologia Vegetal i Ecologia, Unital Botanica, Universitat Autonoma de 
Barcelona"); personal herbarium of Dr. J. Balazuc, and personal herbarium of 
Dr. I. I. Tavares (slides SS615 and SS541 ). The hosts are in the 
entomological collection of the "Museu de Zoologia de Barcelona", the 
entomological collection of J . Comas and the J. Balazuc collection. 
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DISCUSSION 

The two Labou/benia species proposed here have significant morphological 
similarities : (1) suprabasal cell of receptacle (II) divided into two cells by a 
transverse septum, (2) lack of a black, flattened insertion cell 
(melanopsallium), (3) compact primary appendage with a single deciduous 
antheridium and, (4) a modified thallus like other endogean Laboulbenia 
species (e.g. Laboulbenia coiffaiti1). 

Laboulbenia reicheiae parasitizes Reicheia spp. from Spain, France 
and Algeria. On Reicheia we find Scalenomyces endogaeus (Picard) Tavares 
(. Labou/benia endogaea Picard, cf. Tavares, 1985) and Laboulbenia 
pedicellata. The former is a highly modified species related to Laboulbenia 
and some allied, undescribed taxa (Tavares, 1985). Labou/benia pedicellata 
is a common, ubiquitous species. Labou/benia relcheiae doesn't agree with 
the Scalenomyces description because of the short primary appendage and 
its distinctive receptacular structures. 

Laboulbenia speluncae parasitizes lberanillus v;nyasi Espaiiol, a small 
endogean carabid beetle , endemic in Cova Hondero in the Central part of 
eastern Spain. The genus /beranillus belongs to the tribe Anillin i (Carabidae); 
several taboulbeniaceous fungi are known on this group, among them L. 
coiffaitii Balazuc (1971) which differs from L. speluncae because of its long 
primary appendage, separate cells Ill and IV, and its single suprabasal cell 
(11) . In Santamaria (1986) I misidentified this material as L. coilfaitii; Its 
comparison with the type of L. coiffaitii (sent to me by Dr. Jean Balazuc) 
convinced me of the necessity to describe th is new taxon. 
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CHEMICAL VARIATION IN TilE LICHEN LECANORA EPIBRYON S. AMPL. 
(LECANORACEAE: ASCOMYCOTINA) 

JOHN A. ELIX and GILLIAN A. JENKINS 

Department ofCMmistry, Tlu! Facu/tit!S, Australian Naticnai University, GPO Box 4, 
Canbe"a, ACT 2601. Allstralla 

H. 11iORSTEN LUMBSCH 

Fachbereich Biologie, der Philipps-Universitiil Marbwg, Karl-von-Frisch Strasst, 
D-3550 Marburg/Lahn , Federal Rq>!lblic ofGemw.ny 

ABSTRACT: A totaJ of 20 lichen substances were detected in 
coUections of Ucanora broccha from the Southern Hemisphere. 
These substances occurred in 14 combinations within this species, 
but a phenetic comparison of the races using the chemical data and 
their disuibution did not show any clear pattern. L. broccha 
appears lObe morphologically indistinguishable from the Nonhem 
Hemisphere species L. epibryon, but for the present they are 
maintained as distinct species because of their chemical 
dissimilarities and distinctive geographic disuibutions. 

Natural produc t chen:Ustry has played an important role in lichen taxonomy ever 
ince Nylander (1866) introduced chemical reagents as an aid for the identification of 

lichen species. Current concepts in lichen chemcnaxonomy and the alternative views on 
the tax.onomic value of chemical characters have been reviewed recently by Egan (1986) 
and Culberson ( 1986). 

While most species are characterized by a constant combination of lichen substances 
irrespective of their geographic origin, others are not. Indeed in some cases no 
correlation between chemical constituents and geography or morphology are apparent. 
Such species include Cetraria islandica (L.) Ach. (KI1mefeh 1979) and Perrusaria ocuJOJa 
(Dicks.) Th. Fr. (Dibben 1980). 

ln the course of conducting a detailed compari,son of Lecanora broccha Nyl. [syn. : 
L. par~Miina Zahlbr. according to Galloway, who gives a detailed description of this 
taxon (Galloway 1985)) from the Southern Hemisphere with the circumpolar Nonhero 
Hemisphere L . epibryon (Ach. ) Ach. (Broda 1984), we examined the chemical 
constituents of both species. In contrast to L. epibryon, L. broccha exhibited very 
variable chemisuy throughout its broad geographic range. The secondary metabolites, 
their distribution and the relationship between L. epibryon and L. broccha. are discussed. 

Malerial and Methom 

Lichen material from the following herbaria was examined: ANUC, BM. HO and herb. 
Lumbsch. The lichen fragments were freed of all obvious organic substrate material and 
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~~~~~~ fu~1~i~a~~~~~~erli~~j"c~~~:a~::~~~~0fh~i~{)~1 ·~~i!~ . ~;r~~~sw~: 
conducted using the standardized methodology developed by Culberson (Culberson 
1972; Culberson & Johnson 1982; Culberson, Culberson & Johnson 198 1: Elix, 
Johnston & Parker 1987, 1988). H.p.l.c. was perfonned using a Perkin-Elmer Series 
lLC pump fitted with a HS-5 CIS column and a LC-85 spcctromettic detector operating 

~~~O:v4=r ;;·: ;~~~~,;~~ ~~ ~~~r(t:~~;;,~o~~~~"M~ophosphoric 
Phenetic comparison of the chemical races was carried out with the computer 

program MANHA IT (MietzSch, unpubl.) . The distance of the OTU's was measured in 
Manhattan distance. The similarities were demonstrated by a phenogram using the 
single-linkage cluster analysis of Estabrook ( 1966). 

Results and Discussion 

The species L. epibryon and L. broccha are morphologically indistinguishable and 
show no substantial differences in their anatomy. However where the Northern 
Hemisphere populations (L. epibryon) has a re latively uniform chemistry, the Southern 
Hemisphere specimens (L. broccha) cliliibit remarkable chemical diversity. 

The following lichen substances were identified in the specimens examined. 

~ -Orcinol Depsides : atranorin (1). chloroatranorin (2), barbntic acid (3), 
4-0 -demethylbarbatic acid (4), methyl barbatate (5). 

~-Orcinol Depsidones : connorstictic acid (6). constictic acid (7), cryptostictic acid (8), 
hypoprotocetraric acid (9), menegazziaic acid (10), norstictic acid (1 1) and srictic acid 
(12). 

Orcinol Depsides: lecanoric acid (13). 

Xamhones: unknown x.anthones x.-1 (14), x-2 (15), thiophanic (16), x-4 (17) and 
isoanhothelin ( 18). 

Triterpenoids: Lgr-1• (19), Lgr-2• (20). u:orin [hopan-6ct.22-diol](21) and W1i01ic acid 
(22). 

~-Orcinol Derivative : methyl ~-orsellinate (23). 

Unknown substances : unknown-? (24) and Lcm-1• (25). 

• These unknown substances were first described by Brodo (1984). 

The standardized chromatographic data for these compounds are li sted in Table I 
and the distribution of these substances among the chemical races of L. epibryon s. amp. 
is shown in Table 2. While races A-N represent the Southern Hemisphere specimens 
(L. broccha), races 0. P and Q were observed only in Nonhem Hemisphere specimens 
(L. epibryon). The chemical diversity of this species complex is quite unexpected: more 
substances are found in this species complex than in the whole of Ucanora s. str. in 
Nonh America (Brodo 1984). 

Throughout their di stri bution, the Southern Hemisphere specimens were 
morphologically and anatomically comparable (Figures 1 A. I B) wi th one another and 
could not be distinguished without chemical analysis. There was no apparent correlation 
of chemisrry with geographic di stribution. For example, although the races C. K-N aU 
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Figure I : Lecancra broccho. , habit : A. Lectotype of L. broccha (BM); B, lsotype of 
L. parmefina (BM). Scale= I mm. 

Figure 2 : Phenogram of the chemical strains in the L. epibryon group. 
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Table 1. Standanlized Cbromatognopruc Data for L<=wru Mdabolilfs 
Standard RF values (x 100) were deLCnnincd in solvent systems: (A) lOluene I dioxane I acetic acid 
(180:45:5): (B) heunc I diethyl ether I fonnic acid (130:80:20): (B•) hexane I l·butyl methyl ether 1 
ronnie: acid (140:72: 18); (C) coluene/ acetic acid {170:30); (E) ethyl acetate/ eyelohuane (25:75}: (G) 
wluene I ethyl aoeuue/ rormic acid (139:83:8). Standard RT values in b.p.l.c. are civen in minute! . 

ComgoupdRE.. !Al.. !IlL lll!l .(Q £E) .em. 8I 

Atranorin (1) 75 78 73 79 57 7.37 

Chloroatranorin (2) 74 79 73 81 30 8.43 

Barbatic Acid (3) 44 69 67 52 7.52 

4-0·Demethylbarbatic Acid (4) 39 60 54 36 4.82 

Methyl barbatate (5) 77 73 86 10.04 

Connor.;tictic Acid (6) 11 11 11 26 3.23 

Constictic Acid (7) 2 9 3.15 

Cryptostictic Acid (8) 14 14 10 10 27 3.38 

Hypoprotocetraric Acid (9) 25 43 37 22 48 4.75 

Menegazziaic Acid (10) 19 14 12 36 3.59 

Norstictic Acid (11) 40 29 32 30 51 3.91 

Stictic Acid (12) 32 18 34 3.60 

l.ec:moric Acid (13) 28 44 44 22 56 4.00 

Xanthone x-1 (14) 65 12 8.60 

Xanthone x-2 (IS) 60 6 8.49 

Thiophanic Acid (16) 55 56 52 49 8.20 

Xanthone x-4 (17) 38 6.10 

lsoanhothelin (18) 45 44 36 6.61 

l.gr-1• (19) 58 63 55 

l.gr-2• (20) 50 44 39 

Zeorin (21) 52 42 43 43 19 so 
Urwlic Acid (22) 52 so 54 49 25 

Methyl ~o..,llinate (23) 64 70 55 4.12 

Unknown-? (24) 

l.cm-1• (25) 63 25 39 
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Table 2. Distribution of Lichen Acids in the uconoro •pillryon Complex 

( * = major substance; + =minor substance; · = absent) 

Race: ABCDEFGH 1 JKLMNOPQ 

Substance 
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occurred in Tasmania, they were morphologically variable as well as being chemically 
distinguishable - but not more dissimilar from one another than from other specimens 
collected in Australasia or South America. A phenogmm comparing the chemical · races 
using al l the chemical data and their distribution - did not show any clear patterns (Figure 
2). Table 3 illustrates the distribution of lichen products with in the chemical races 
according to the major classes of substances. We again could not find any correlation of 
these classes with geographic distribution (Table 4). 

The number of chemical races within this species complex is qui te unusual within 
the licheniz.ed Ascomycetes. Although Filson (198 1) reponed 50 diffe rent chemical 
races for Cladia aggregara (Sw.) Nyl., the species concept in th is group has since 
changed with two additional taxa segregated from C. aggrcgara s. I at (Kantvilas & Elix 
1987), so that the chemical variation in C. aggregata s. str. now is less dramatic. 

Table 3. Classes or· Lichen Acids in the Lecanora tpibf)'On Complex 

( I# = major subStance; +=minor substance; - =absent) 

Race: ABCDEFGH IJKLM NO PQ 

Substance 

Ortinol Otpsides # 

# # # # # # # # # + # # # # 

8-0rcinoll>f-psidorws + # # + - + # + # 

Xanthones 

+ + + + 

Table 4. Distribution ofCherrUatl Races in the Ucanora ~pibryon Complex 

Race: ABCDEFGH I JKLMNOPQ 

Location 

+ + + + 

- + 

+ + + + 

- + + + 

·+ ++++ 
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Probably funher studies in the L. epibryon complex will show that it too is 
heterogeneous. Possibly some of the chemical races may be adapted to different habitats 
or will show other minute, as yet undiscovered, di fferences which may enable the 
delimitation of some populations at the species level. However at this time we are unable 
to delimit any naturnl groups among the chemical races or draw any taxonomic 
conclusions from our chemical survey · and it appears highly likely that future 
investigations v.ill elucidate further chemical races within the species complex.. 

Given the chemical and morphological uniformity of L. epibryon in the Nonhem 
Hemisphere versus the chemical and morphological diversity of L. broccha in the 
Sou them hemisphere, for the interim we propose to maintain the distinction of these two 
species. Possibly this is an unnatural distinction which will be superceded by further 
studies. Cenainly some of the Southern Hemisphere races are chemically more closely 
related to L. tpibryon s. str. than to other races of L. broccha. 
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A MONOGRAPH OF THE LICHEN GENUS KAROOWIA HALE 

(ASCOMYCOTINA: PARMELIACEAE) 

Masoa E. Hale 

Dtpomnw of Botany, NHB-166, 
Smitluonilll1 lnstiJution. Wa.rhington, DC 20560, U.S.A. 

Abslracl. A new lichen genus, Karoowir~ Hale, is described. II is related to 
Xonthopamtdia but differentiated by the subc:rustose, marginally effigurale-lob:ue 
growth form, presence of rhizoid-like slructure& on the lower surface, and rclatiYCiy 
long. cylindrical conidia. The 16 species presently recogni7..ed occur chieny in South 
Africa . Karoowia microscopico Hale, K. protourrarica Hale, K. su/azinictJ Hale, and 
K. subchalyba~iums Hale are described as new. New combinations are made for 
1hese species: K. adhtnrurs (Nyl.) Hale, K. adligans (Brusse) Hale, K. arquota 
(Brussc) Hale. K. gan)metkt~ (Brusse) Hale. K. insipida (Bnwe) Hale, K. leplopl«a 
(Brusse) Hale, K. pusptrsa (S1izenb.) Hale, K. ra/IQ (Brusse) Hale , K.saxtti 
(Stizenb.) HaJe, K. scitula (Brusse) Hale, K. spissa (Drusse) Hale, and K. squamatica 
(Drusse) Hale. 

Introduction 
While completing a mooograph oC Xtu~thopanntlia (Ascomycocina: Parmeliaceae), I found a small 

group of 16 species, occurring almost exclusively in South Afr ica , which did not fit well in this 
otherwise quite homogeneous genus. They are very tightly adnate and subaustose in appearance, 
often wit h a strongly a reolate·cracked cente r and effigurate-lobate thallus margins. not unlike 
Dimt lauta omna (Aeh.) Massal., Ucanora (ProiOJKlT"Kiia) muralis (Sehrebcr) Rabcnh., and other 
marginally lobate crustose licbeas. More significant ly, they lack rhizines and either ba\'t. a nearly 
bare lowe r surface or one cove red with rhizo id-like a ttachment organs which have been 
misinterpreted a.s poorly developed rbizioes. 

ln many of the species the apothecia are immersed to flush and a..spicilioid, remaining that way at 
maturity or becoming emergent to ses.s.ile and typically parmelioid with a distinct 1ceanorinc rim. The: 
conidi a are cylindrical and rather long. 6 - 12 ,.m , in coz:itras t to the short bifusiform co nidia of 
Xonthoparmtlia. Oa the o ther band, the positive ( I+) lichen in reaction (R . Comm on, personal 
communication), colorless. subspheriealto ellipsoidal spores., and the presence ol a pored epicortex 
are unmistakably parmelioid. 

The group has been rerogni7.ed as unique by Brusse ( 1986) , who refers to them as "effigurate· 
crustose Xanthoparmelias" and bas already described 8 of the 16 species presently known. He could 
not justify placing them in Protoparm~lia Cboisy o r Ptolopanneliopsis Cboisy becaU$C of differena::t 
in a.sul ~rudure. I believe that these species., aJtbougb obviously closely related to Xanlhopam1dia , 
rcpresc: nt a new genus, J<iuoot,..ia , in the Parmcliaceac. 

Thallus asput tu1d adnatiOII:- AI first glance. specimens of Karoowio appear to be small, very 
tightly adnate Xonthoporm~lia.t. However, it is impossible to remove them with a knife and even in 
the laboratory it is extremely difficull to scrape orr thallus fragments ror extraction with acetone 
prior to doing TLC anaJysis. None o£ the 16 species bas klbes more lhan about t mm wide and most 
are in the range of0.2 - 0.8 mm . The smallest species of Xanlhopal7f'ltfia with lobes in this range, 
such as X kUQ/uuis Hale or X. mougeotii (Schaerer) HaJe, can still be separated from the rock with 
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a r azor blade or dissecting needle to reveal a lower surface covered with no rmal cylindrical rhi:tincs.. 
The lobes arc nat and very tightly appressed in K. adligons, K. ganym~dta, K. insipida, K. 

leptoplaca, K. prowutrudca, and X. ru/la. The thallus cc.oter in thc:.se species is also strongly areol:ue­
crackcd. The remaining species have more or less convex, less tightly apprcsscd tobe.s. In addition 
the thallus center is either Jess strongly areolate. areolate-bullate, or simply loll31e. The thallus., while 
very thin ( 100 - 300 p.m), has a norm al internal structure with an upper cortex. algal layer, medulla, 
and IO'W'Cr cortex (Figs. l, 5, 6). 

Upper suifact:-Tbe thallus surface of a ll species is cont inuous and emaculate . Many produce 
white pruina (Fig. 2). The fi ne st ructure with SEM is variable. All species appear to have a pored 
epicortex (F"ag. 3), identical ....;tb that in o ther parmclioid gener a., including X(lllthopamu~lia . A fe w 
specimens of some of the sp<:cies, in particular K. fH!ISpena , have a su rface composed of exposed 
truncated tips of palisade-oriented cortical cells (Fig. 4). Other species sometimes showing this trait 
include K. ganym~dca, K. l~ptoplaca, K. rolla , and K. scitula. In t hese cases th e epicortex h:.s 
apparently e roded away, a oondition which may be obscn1ed even inXanthoparmcliu colorotD (Gyt:l.) 
Hale .and ocher X(lllthoparmdia species adapted to very arid habitats. 

LoY.'tr suifou:-Whcn one tries to c~minc the Jowcr surface of a Kmoowia species, the thallus is 
so tightly apprcs..<;ed to the rock that it is difficult to get any idea of its structu re. Using a n.zor bl3.de 
and cutting through lhc t hallus to the rock surface or teasing up an occasional fr ee lobe tip under 
10- 20X magnilicarion, one ca n see a lin e spongy or fe lt y layer but no t rue cylind rical rhizi ncs. 
Viewed with a scanning electron microscope, one observes a fragile, th in but distinct lower cortex 
more or less covered with separate, tome ntum-like rhizoids (Fig.s. ?, 8, 9) or irregular, fl atte ned, 
lamella· like, loose aggregations or rhi7.oid'O (Fi&S- 10- 12), similar in faa 10 the att achment struaurt.\ 
found in the subcrustose genus Dimda~na . As far as I know, this structure is unique for the 
Parmeliaceae, and is being reported here for the first time. 

Seven species are black below: K. adhacnns, K. arquata, K.. adligans, K. ganym~d~a. K. leptoplaca. 
K m icroscopica, and K. saxai. The remaining species are pale brown. 

Vcgc tativ~ stfUctures:-Th irte cn of the species produce no isidi a, soredia or other vegetat ive 
propagules. Two, K. microscopica and K. sar~ri, nrc isidiate, and one, K. ganynu:d~a , is pustulat e· 
sorediate. 

Reproductive stfUcturcs:- Brusse ( 1986) concluded that t he internal st ruct ure of apoth ecia in 
KDIQ()wia is consistent wilh that of Plm1lclia s.l. The main differences among the 16 species lie in the 
degree or immergence or the apochecia. In one group, including K. l~ptoplaca (K adli'gans (Fig. 14). 
K arquata, K. insipida, and K.. protoct:tnvictJ), the apoc.hecia arc immersed and the disc is fl ush with 
the thallus surface, superficially similar to the aspiciloid apotbecia of Aspicilia. A thalline rim may or 
may not be present , but the subbymenium is always underlain by a lgae. These apolhecia reach 
0.2-0.5 mm in diameter. 

A second group, including K. adhtWVtS, K. rolla (Fig. 22), K. sala.tinica, K. sartli, K. scitula, and K 
spissa, aJso has aspicilioid apothecia in the early stages but they soon emerge to become sessile with 
a distind lhalline rim. These apothccia are up to t mm in diameter. 

The third group with two s pecies, K. puspersa (Fig. 20) and K. subchulybaci:ans, has emergent 
apoth ecia from the earliest stages. A t matu rity t hey a re sessi le to adnate and up to S mm in 
diameter, as in typic.a~ tightly adnate Xanthopannclia species. 

Pycn idia are prod uced in nearly a ll species, appearing as black dots immersed in the thallus. 
Conidia are rel3tivety long (6-12 pm) and cylindrical In X(lllthopam1dia the oonidia are birus.iform 
(or only rarely cylindrical) and 5-8 pm loog.. 

Ot~ntistry:-Considering the small number of species involved, Karoowia has a rich chcmi!ilfy, 
la rge ly pa ralleling that of Xanthopormdia . The K + dcpsidoncs a re well represented by norstictic 
acid, salazi nic acid, stict ic acid, and the chalybaeizans unknown. Echinoca rpic acid, a presumed 
dcpsidone of unknown strudure, is also rarely present. K - depsidones and paro-depsides include 
norlobaridonc, prococctraric acid, psoromic acid, squamatic acid, and hypoprotocctraric acid. The 
depsides cvernic and lccanoric acids are also found in a few species. 
£col~ and habitaiJ:-The species of Ktuoowia occur in exposed or extremely arid habitats in the 

G reat Karoo and Namoqualand in Cape Province as well as in semi·ar id to relatively moist arc3s of 
Natal, T ransvaal, and Lesotho on a variety of rocks such as dolerite, sandstone, and granite. In the 
arid lcaroo where rainfa ll is le..-.s than 100 mm/yca r K. leptopl0€o is oft en the last su rviving roliosc 
lichen, taking ove r from the bardiest species of X(lllth opormclia . I have not ro und any KDroowiu 
species in areas with less than 50 mm rainfall. 
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Figures 1-4. Cross section and surface structure of KDroowia: 1, vertical cross sect ion of K. 
insipida (Hat~ 74895); 2. pruina on surface of K. penpusa (Hal~ 19238); 3, epicorticatc surface of K.. 
adhauciU (Hale 78158); 4, abraded surface of K. perspena sbov.iog pa.li.sade layer without ovcrly;ng 
cpicorta: (Holt 73060). 
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Figures S- 8. Lower surface feaiUres of KIUOOw:io: S, vertical cross section or K. spissa to show 
lower cortex aod origin o f rhizoidal lamcllae (Halt 74889); 6, vertical cross section of K. sa:uti to 
show lower cor1c:r and origin of rhi7.oidallamellae (Hak 79251); 7, oblique view of lower surf3cc of 
K. OilJuJLrvu shD'N'ing mixture oC lamellae and rhiwids (Holt 71059); S. close-up of f.g. 7. 
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F".gures 9- 12. Lower surfac:e features ol KJvoowia: 9, dense rhizoidaJiayer on K. IUlhaut:tU (Hillt 
78128); 10, clumped rhizoids as lamellae form iD X. ad/lDuens (Hale 71021); U, mixed rbizoids and 
Lamellae inK. subchtl/ybarizans (Halt n6SS); U. cross section of lamellae o f K. adhaurru (Halt 
73809). 
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IU~ Hale, gen. nov. 
Thallus arcte adnatus , margine lobatus, centrum versus subcrustaceo-areolatus, !obis 

sublinearibus, 0.2- 1.2 mm latis, !!.upeme c:ontinu115, emaculaltl.\, cpioortksru.~ saepe albo-pruinosU.\ 
subtus rhizoidci.s vel lamcllis inscructus. Conidia cylindrica. Apothecia immersa., sac~ aspicilioidea, 
vel emergentia, sporis inooloribus, simplicibus.. 

Type species: Ptum~lia adhaertns Nyl. 

Key to the Species of Karoowia 
I. Thallu." coarsely sorcdiate . . K.. ganymetka 
1. Thallus nOI sorediate •• , 2 

2. Thallus i.sidiate .. 3 
2. Thallus noc. i.sidiate . , 4 

3. Lobes broad, to I mm wide; medulla K+ yellow(sticticacid) ... K. saxni 
3. Lobes narrower, less than 0.6 mm wide; medulla K- (norlobaridone),., K. microscopica 

4. Lower surface black . . . 5 
4. Lower surface tan to brown .. 8 

5. Apotbecia persistently a.spicilioid; salazihk. acid present .. . }( Jeptoploca 
S. Apothecia aspicilioid to sessile; salnzinic acid lading. . . 6 

6. Psoromic acid present ... K. arquala 
6. Slictic acid present • .. 7 

7. Lobes flat and appressed; apotbecia persistently aspicilioid . . . K. adligwu 
7. Lobes flauish to eon\'er, apothecia sessile at maturity ... K. adhautTU 

8. Medulla P+ yellow to orange-red . . . 9 
8. Medulla P - .. . I I 

9. Lobes Oat and appressed; apothecia persiscentJy aspicilioid; protocetraric acid present .• K. 
pt'Oloatrtuica 

9. Lobes flau isb to convex; apothecia sessile; salazinic acid present . .. 10 
10. Thallus arcolate-aaclced at the center, cltal>baeizans unknown lacking ... K. salazinica 
10. Thallus lobate at the center; chalybaeizans unknown present .•. K. subcho/ybat-i.tans 

ll. Medulla C+ red (Jecanoric acid (major)) .•. K. scihlla 
11. Medulla C- (lecanoric acid if present minor) •• . U 

12. Squamatic acid present ... K. squamatica 
12. Squamatic acid lacking . . . l3 

13. Norlobaridone present ... K. rolla 
13. Norlobaridone lacking .•• 14 

14. HYJX>pt'otocctra.ric acid present; apothecia large, adnate ..• K. pusp<rsa 
14. Hypoprotocetrarie acid lacking; apotheci.a small. initially aspicilioid .. . 15 

15. Lobes flat and appressed; evernic acid present {major) .. . K. in.sipida 
15. Lobes convex; evemic and lceanoric acich present ... K. spissa 

l. Karoowla •dhaerms (Nyt.) Hale, comb. nov. 
Parmtlia adhat:Ttns Nyl. in Crombie, Journ. Bot . Bril. For. 14:19. 1876. Type collection: Table 

Mountain, Cape. of Good Hope, Cape Province, South Africa, Eaton s.n. (BM, lectotype; H-Nyl, 
no. 34823, isolectorype). 

Parmelia intt:rrupta Stizenb., Ber. T itig. St. G all . Naturw. Gesell. 1888-1889: 154. 1890. Type 
collection: Ceres, Bolckeveld Mountains, Cape Provi nee, South Afr ica, MatOwan s.n. (ZT, 
ledot)'pC). 

Squamaria inttnupla (Stiz.enb.) Gyelnik. Ann. Hisi:.-Nat. Mus. Nat. Hungarici. 29:36. 1935. 
Xanthopormt:lia adhautn.r (Nyt.) Hale, Ph)1ol. 28:486. 1974. 
Xanthoparmt:lia intt:nupta (Stiunb.) Kcog & Swinscow, Liehenologist 19:427. 1987. 

Thallus (Fig. 13) saxicolous, subcfus(ose, the c:enter arc:olate to more or less bullate·nreolale v.ilh 
marginally effigurate lobes. 3-6 em broad, yeUowish green or dukening; lobes sublincar, 0.3-0.8 
mm wide, convex, rathe r short , little branched, cont iguous, usually black-rimmed; upper surfaec 
continuous, emaculate, shiny to dull, epruinose, soredia and isidia lacking; lower surface: black, 
nearly bare to spongy with rhi7.oid.s and lamellae. Pycnidia tommon; conidia eylindrieal, 0.5 x 7- 9 
~m. Apothc:cia initially nush, sessile to adnate at maturity, 0.5- 1 mm in diameter: spores 5-6 x 
9 - IOJ.&m. 

Chemistry: Stictic, constictic, perist ictic, hypostictic (:!::trace), bypoco nsticti c (:!::trace). 
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Figu res 13-16. Species of Karoowia: 13, K. adhautns (lectOl}'pC in BM): 14, K. Ddfigons (Hale, 
75912); LS, K arquata (i.sotype in US); 16, K. ganymede-a (Hale 76104). Scale "' 2 mm (in Fig. 13). 
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b)'pOS3laziaic (:ttracc:), and u.sn.ic acids. 
Bdore the true nature of the lower surface wu understood. this species was thought to be a 

XtmthoparmeU11 and to occur not only in southern AJrica but also in Australia (Eiix, et al., 1986). 
The reported AuSiraliao specimens have been re-ideolificd as X • .x.Gnthomdaenll (Mill!. Arg.) Nash 
& Elix; K. Ddhaums does DOl """" in Aumalio (Hale, 1989). 

While the hypostktic acid complex is often produced wi1h stktic acid, it is DOt constant (cf. Krog 
&. Swinscow, 1987). One otber stictic acid-contain.i.ng species in lbe genus., K. saxdi, is isidiate and 
a4o differs in having a more lobate, nonarcolate center and pale-rimmed lobes. Anotber nonisidiatc 
species, K. adligaM, has the same chemistry but persistently aspicilioid apoehccia and a tight ly 
apprcuc:d thaULLS. 

This is one of the more commonly collected species in the genus, occurring an sandstone, 
generally in the mountains from the Cape of Good Hope through southern Cape Province, Natal. 
the Drakeasberg escarpment in Transvaal. aod tbc Soutpa.n5be.rg mountai..zu (Map 1). 

Represeotative specimeo.s examined (all io US). South Afrie~. Venda: Tscbikadeni Mine a re:t, 
Grid 2231 AC. Htd~ 19116. Tr:tnSVaal: 1..oog Tom Pas&, Grid 2430 8A, HtUe 13913; Mt. Sheba Nature 
Reserve, Grid 2430 0C. Hale 76109. Natal: 14 km S or Nltandla, Grid 1831 CA, Hale 76378. Cape 
PrOYince: Sir l..owry's Pas.(, Grid 3418 BD,' HGk 78141; 21 km S of Worcester, Grid 3319 CB, Hale. 
78212; Uniondalr;spoort, Grid 3323 CA, Hal~ 73809. SwuJiand: Mbabane N3ture Reserve, G rid 
2631 AA, Hale 7903.5. 

2 Karoowb adllpru: (Brus.se) Hale, eomb. nov. 
Pannelia adligaru Brus.se, Mycotaxon 31:533. 1988. Type coUectioo: Clearwater Falls, Bl)·desrivier 

Nature Reserve, Transvaal, Sout h Africa, 81U.fse 44.52 (PRE, bolotypc (not seen); BM, COLO, 
LD, isolypc.!). 
Thallus (Fig. 14) saxicolous, subc.rustose and very tightly adnate, the c.c::nter strongly aeolate· 

aaclced, margi~ lobate, J-.6 em broad, light yellowish green; Jobes appressc.d, fiat and splaying out 
at the tip&. 0.2-0.6 mm wide, pale to clark rimmed, coatiguous; upper surfac:e continuous, emaeulate, 
dull, coarsely pruinose at the tips wilh age., soredia and isidia Jading; lower surface. black. spongy, 
consisting of rhiz.oids aod wealtly developed lamellae. Pyc:nidia common; conidia c:ylindrical, O.S x 
.5 - 7 ~~om . Apothecia aspicilioid, 0.2-0.3 mm in diameter, the disk dark brown; spores ellipsoidal, 
S-6 x 10-14~~om . 

Chemistry. Stictic:. COI\$tictic:. nomictic (~ tr ac.c::), bypostictic (~trace), hypoulazinic. ( .t trace), and 
us.nic acids, atraoocin (~trac.c::). 

IUUSI·ration: Brus.se, Myc«a:tQtl 31:5.53. 1988 (Fag. 4). 
This species, largely confined lo Tno.svaal and adjacent northern Cape Province (Map 2) , 

resembles salazioic. acid·eontaining K. lepropl«a very closely in apothecial morphology and lobe 
eon figuration. Formerly misidentified as/(. adhautns, it differs from that species in the tighter 
adnation and aspicilio id apothccia. 

Representative specimens examined (all io US) . South Africa. Traosvaal: 10 km NW of 
Rusteoberg, Grid 2.527 CA, Hale 80868; Long Tom Pass, Grid 2430 BA, Hole 73910; 2 km S of 
Lejuma Summit. Soutpansbcrg Mountains., Grid 2129 AB, Hal~ 73914. Cape Province: S.S km W of 
Olifantsboek, Grid 2722 DC, Hale 79480. 

3. Karoowla arquata (Brusse) Hale, comb. nov. 
Parmdia orquata Brusse, Myeoe.axon 3 l:S3S. 1988. Type coUectioo: Unksftcld Ridge. Johaoncsburg. 

Transvaal, Sout.b Africa, Grid 2628 AA, Brusst ll26 (PRE, bolotype (oot seeo); ANUC, BM, 
COLO, LD, MEL, US, isolypc.!). 
Thallus (F'tg. LS) ~ous, subc:ruslose, areolate at the center with erfJgUtate marginal lobes, to 4 

em broad, yellowish grceu; lobe$ sublinea.r, 0.2-1 mm wide, COIItiguous; upper surface continuous, 
cmaculate, becoming pruinose at the tips; lower surface blac.k with a spongy layer or rhiz.oids. 
Pycnidia common; conidia cyliodrical. 0.5 x 5-S.S ~~om . Apotbecia immersed and aspicilioid, to 0.8 
mm in diameter; spores ellipsoidal, 4 - 7 x 8 - 11 #'m. 

Chemistry. Psoromic and usnic acids. atranorin. 
lUustration: Brusse, MycOiaron 31:.5.53. 1988 (Fig. S). 
This species is knowo only from the type loc.alit y io Johannesburg. II is a member o f th e K. 

le.ptopiQ.CQ group. 
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4. Karoowla ... ,..... (Bnwe) Halo, <Omb. DOV. 
Panntlia ganymt!t:ka Brusse, Myeo~uoa 31:536. 1988. Type c:oUec:tion: UnUficld Ridg~ TransvaaJ, 

South Africa, Bnus. l089 (PRE, bolotype (oo< oeeu); BM, COLO, LD, US, ;,.,cypc.). 
Thallus (Fig. 16) saxic.olous, subc.rusaose, rimose-arcolate at the "atc:r with small c:mgurate 

marginal lobes, 1-8 c.m broad , dark yellowish greea; lobes sublinear, 0 .3 - 0.S mm wide, tightly 
appreued, flat , sparsely diehotomously branched, contiguous to subimbricat~ becomins densely 
sorcdiatc-Uidiatc to coarsely pu.stulatc-wrcdiatc aloa.g the margia.s; upper surface coDtinuous, 
cmacuJate., lightly pruinosc; lower surface bl.c-Jr: with a black spoagy layer o f rbizotds.. Pyc:Didia and 
opotbecia lacltiug. 

Cbcm.iwy: E\'cnUc and usn.ic acich. 
IUUS{ration: Brus.sc,. MycotiUOII 31:553. 1988 (F"ag. 6). 
This is the only species in the genU$ wil:h marginal isidiate soredia. It oc::curs oo sandstooes., mostly 

ia Tn!I.SVaal with one locality in c.astern Cape Province (Map 3). It does nO( seem to be related to 
DOilSOI"ediate, ~nUc acid-cootaining K. insipidtl, a larger Ueben with a paJe k:Jwc.r &urfacc:. 

Specimens examined (all in US). South Africa. Tra.nsvaal: Lejuma Su mmit , Soutpansberg 
Mountains. Grid 2329 AD, Halt 12961, 72968; Mt Sheba Nature Reserve, Grid 2430 DC, Halt 
76104; Long Tom Pass, Grid 2430 DA, Hate 12966,72969. Cape Province: 18.5 lcm WNW of 
Molteno, Grid 3126 AC. Halt 80535. 

S. Karoowta laslplda (Brusse) Hale, comb. GOY. 

Panndill insipida Bnwc, Mycotaxon 27:238. 1986. Type collection: Lootsberg Pass betvoun Graaff· 
Reinet and Midddburg. Cape Pr~ South Africa, Grid 3124 DO, Brunt 4692 (PRE, holotypc: 
(DO< seen) ; BM, LD, US, ;.o.l'J'C'). 
ThaUus (Fig. 17) saxicolous, subcrustose, strongly areolate·eracked at the center with lobate 

margins. 2- 9 em broad, paM: yellowish green ; lobes sublinear, 02- 0.6 mm wide, flat and tight ly 
appresscd, rather short aud inegularly branched. cootiguous; upper surface contil'luom., emaculatc, 
shiny to dull aud white prui00$C towards the tips. tranwcrsc:ly cracked with age, soredia and isidia 
lad:ing; lower su rface pale browa with a pale spongy layer of rhiroids and lamellae . Pycaid ia 
common; conidia c:yt.indrical. 0.5 x 6- U~o~m. Apotbcc:i.a at first aspicilioid, 0.2-0.7 mm in djametcr, 
only in part slightly emergent, becoming sc:ssile at maturity, the. disk dark brown; spores subspherica.l 
to ellipsoidal, 5-8 x 7-10 pm. 

O.C.mistry. Evc.rnk, lecanoric (:ttracc), and usnK:: acids. 
lUustralton.: Bnuse. MycotllXOfl 27:243. 1986 (Fig. 4) . 
Externally this species is very similar to K. adlt"'gtmJ and K. kJI(op/Qca because. of the aspicilioid 

apolhecia and fl at, appre&.Sed lobes. Lecanoric acid, if detectable, is in very low concentration. 
Another evern.ic acid·containing species, K. spUsa, bas sipificut amounts of leeanoric acid, as well 
as a thicker thallus aDd emergent apotbecia. Karoowia iMipida occurs on sandstones from easte rn 
Orange Free Stale aud Nata.l westward into Cape Proviac:e (Map 4). 

Representative specimeos eqmlned (all in US) . South Africa. Orange Free Stale: Golden Gate 
National Parle, Grid 2828 BC, Halt 14895. Cape Province: Moltenopa.s. Grid 3222 BA, Hal~ 73806; 
Naudesbergpas., Grid 3124 DO, Hale 75716. TraaUei: 16 km NW ofMatatiele. Grid 3028 BA, Ha/e 
81296. l.etiotho: Sani Pass. G rid 2929 CD, Halt 14888; 8.31cm ENE ol Ramats'Eliso'a Gale, Grid 
:3028 88, Hale 81064. 

6. K.aroowt. kptoplae11 {BI'li.Ue) Hale., comb. nov. 
L«anora ltptoplaca Zablbr., Ann. Crype. Exot. 5:249. 1932. Type collection: Lainsburg, Grosse 

Karroo, Cape Province, South Africa, 8tw1ndJalu s.n. (WU, kclocypc). Noc L ftJI(oplaca Nyl. 
Pannc& kprop/Dc4(Zahlb<.( ~'"""• Myooe.,.,. 27:242. 1966. 

Tha.llus (F'~g. 18) sax:icolous, subcrU$IOSC., more or less dispersed or continuous and strongly 
areolate-aacked at the ocnler, 2-10 em broad, bright greeoisb yeUow; lobes subirregular, 0.3-0.7 
mm wide, flat and tightly appruscd, inegularly bra.nc:hed, contiguous; upper surface continuous, 
cmaculate, dull, pruinosc at the tips, lrusvc.rscly cracked, soredia and isidia lac:kiag; lower surface 
black, nearly bare to sparsely rhizoidaJ or with a weakly developed lamellar layer. Pycnidja common; 
conidia cylindrical, 0.5 x 6-S~o~m. Apothecia aspicilioid to barely emergent, 0.3-0.5 mm in 
diameter, the disk dark brown with a pruinose rim; spores 6 x 9 ~m. 

Cbemis.uy: Salazink; consalazinic:., and usaic acids. atraaorin ( :t ) . 

This is a common species on basaltic rocks, more rarely saudslone, on the southern and v.u tem 
fri nges of the Great Karoo (Map 5) . It is in fact often the last parmeliaceous lichen fou nd as one 
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Figure s 17-20. Species of Karoowia: 17, K. insipida (i.so1ype in US); 18, K. t~ptopfaco (1/a/~ 
73808); 19, K. micrrucopica (holotypc: in US); 20, K.. pvsfHrsa (lectotype in ZT) . See Fig. 13 for 
scalo. 
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goes nonh into the very arid central part of the Great Karoo. Morphologically similar K. adligans 
(stictic u id) and X. ituipid11 (cvcrnic acid) have different distributions in South Africa. Since 
Zablbrud:ncr's epithet U a homonym, Brusse becomes the author of lhc species in the genus 
Parrndia. 

Represcnt1Live specimens examined (all in US). South Africa. Cape Province: 28 km NW of 
Graaff-Reinet , Grid 322-4 AB, Hale 8051 t; 22 km NE of Prince Albert, Grid 3322 AB, Hale 15906; 
Blou.kra.os Pus, Grid 3119 DB, /late 7'9845; Winterhoek Pas.s_ Grid31.24 80, Hale 80524. 

7. Ka.roowt.a microscopic. Hale. sp. nov. 
Thallus subcrustaccus, 2 - 6 em latus, !obis sublinearibus., 0.3-0.6 mm latis., supc.rne continuus, 

sparse isidiatU5, subtus niger, rhizoideis instructus. 
TbaUus (Fig. 19) saxicolous, subcrustose, dispersed and Lobate to weakly a rcolate at the center, 

2-6 an broad, duU yellov.isb green but Lighter at the tips; Iobei sublinear, 0.3-0.6 mm wide, short, 
separate to con tiguous, black rimmed; upper surface continuous, emaculate, shiny to dull, 
transver5ely cracked. sparsely isidiatc. the isidia cylindrkaJ or subglobose (but not erumpcnt), bind: 
tipped, 0.05 - 0.09 mm in diameter, to 0.1 mm high; lower surface black, sparse ly rhizoida! or with 
poorly developed lamellae. Pycoklla and apotbecia lack.i..ng. 

Chemistry. Norlobaridone, echioocarpie: (trace), and usnic acid (del. J. A. Elix). 
Type: On sandstone outcrop in grassy veld, trail to Langalibalele Cave, Bushman's Nek, Natal, 

South Africa. Grid 2929 BC. Holt 16636, 3 Oct . 1986 (US, holot)-pe; PRE, isolypc:). 
The only other i'iidinte species in the genus, K. saxt ri, contains stictic acid and is much larger. 

Koroowio microscopica is a rarely collected li chen, known from sandstones in north-central 
Transvaal and in the Drakensberg foothills io Natal (Map 6). It seems to ha\·e no relation with the 
other oorlobartdooe-c:ootaining species io the genus, X. ralla , a larger, nooisidiate Uc.hen. 

Specimens examiDed (all in US). South Africa. Transvaal: Ncar junction of Hwy Nl and Njelele 
Dam road, Grid 2229 DO, Hale 16306; 11 km SW of Naboomspruil, Grid 2428 DA, Hole 79448; 8.7 
km SW o£ Tinmyne, Grid 1.428 BA, Hol~ 79437. 

8. Karoowla ptrspttSa (Sti.zenb.) Hale. eomb. nov. 
Parmdia penpersa Stizenb., Ber. T lilig. St. Gall. Naturw. Gesell. 1888 - 1889:1.52. 1890. Type 

collection: Montis Lconis, Cape Town , Cape Provi nce, South Africa, MacOwan s.n . (ZT. 
lcao<l'P")· 

Ponnelia tncnuuvu Hale, Bot. Not. 124:348. 1971. Type colleaion: Between O 'okicp and Springbok, 
Cape Province. South Africa,Almbom 4792 (U>, bok>cype; US, isolypc). 

Xanthopanntlia tnenutans (Hale) Hale, Phytol. 1!:487. 1974. 
Thallus (Fig. 20) saxicolous, subcrustooe, Lhic.k and arcolate-c.rad:ed to areolate-bullate at the 

center with conspicuous marginaJ iobes, 2-8 an broad, pale yellow green or darkening at the center; 
lobes sublinear, 0.3-1.1 mm wide, convex, black-rimmed, contiguous; upper surface continuous, 
emaculate, shiny to dull aod becoming lightly to densely pruinose, transversely cracked with age, 
soredia and isidia lacking: lower surface pale. brown or darkening somewhat, with a sparse to very 
dense layer of rhizoids and lamellae. Pyc.nidia common; conidia c.yl iodric.al, O.S x S- 6 p.m . 
Apot.hecia commonly developed. initially sessile, becoming adnate and conspicuous with age, 0.5-5 
mm in d.i.ameter, the disk brown y,ith a pruioose rim; spores subsphericaJ, 4-6 x 7 - 9 p.m . 

Chemistry: Hypopt'otOCetrark, 4-0-demethylootatie, and usnic. acids. 
lUustration: Hale., Bot. NtXiscr 1.24:350. 1971 (Ftg. 2A, as Pom1elia mcnutQIIS). 
This is the largest and most commonly collected KDrootllia species. It was Song considered to be: a 

Xanthopormtlia . The apothecia are SC.'\.'i ile and cleuly parmelioid from the earliest stages. It is 
C.'ipecially common in the Namaqualand karoo or northwestern Cape Province (Mnp 6), where is 
occurs oo granites, and in the southwestern part or the province on sandstone&. 

Representative specimens examined (all io US). South Africa. Cape Province: 1 km S of Nuwerus, 
Grid 3118 AB, Halt 72949; Pakbuis Pass. Grid 3218 88, Almbom 4530 (U>); Sc.hocmansbock. Grid 
3322 AC, Hal< 74883; 32.6 km W of LainsbW"g. Grid 3320 AC, Hak TT190; 33.8 km W or Do•d"clll. 
Grid 3126 BC, Halt 73802; 78.6 km S of Sutherland, Grid 3220 DC, Hale 13195. 

9. Karoowta protOC'tlnlrlca Ha1e, sp. nov. 
Thallus subcrustaccus, saxicola, lobis subirrcgularibus, 0.2-0.4 mm latis, apprcssis, supernc 

continuus, laeviter pruinosus, sorediis isidiisquc destitutus, subtus niger, rhizoideis instruct us. 
Apothcci.a aspicilioidea, sporis nullis.. 
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Figures 21 - 24. Species of KtuOOwt'a: 21, K. protoatrarica (bolotype ira US); 22, K. rolla (Ual~ 
73718}: 23, K. saiiJZiniCJl (Hale 13903); 24, X. saud (Halt 79"..51). Sec F'13- 13 for 5C31e. 
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Thallus (Fig. 21) saxicolous, subcrustosc. dispersed to continuous and arcolate·aaclced, 4 - 6 em 
broad, bright yellow green; lobes subirrcgular, 0.2 - 0.4 mm wide , nat and appre.ssed, sholl and 
irregularly branched, contiguous; upper surface continuous. c.maculatc, dull and lightly pruinosc with 
age, sorcdi a and isidia lacking; lower surface with a pale spo ngy layer of rhizoids and lamellae. 
Pycnidia common; conidia cylindrical. 0.5 x 6-9 ~o~m. Apotbccia immersed and aspicilio id, lacking a 
rim, 0.2- 0.3 mm in diameter; spores not developed. 

Chemistry. Protocetraric and usnic acids. 
Type collection: On steep uplifted sandsc one c.liff, Schoemanshock, 24 km N of Oudtsboom on 

west s ide of Hwy R29, Cape Provillce, South Africa. Grid 3322 AC. Hale 71023, 31 Jan. 1986 (US, 
bolotype). 

Externally this rare s pecies is indiuinguisbable fro m K. odligans and K. leptoplaca, but the 
chemistry is distinctive. It is k.nD\1."11 only from the type collect ion (Map 8). 

10. Karoowla ralla (Brusse) Hale. comb. nov. 
Pom1~1io rolla Brus.se, Myootaxon 27:240. 1986. Type collection: Seweweebpoort, Swartberg Range, 

Cape Province, South Africa, Grid 3321 AD, Bruss~ 4935 (PRE. holotype; BM, COLO, LO, MEL, 
US, MI)J>CS). 
Thallus (Fig. 22) ~colous, sulx:rustose, more or less dispersed with a lobate center, at moSI 

weakly areolate, 2 - 4 em broad, yeUov.isb green; lobes subinegubr, 0.2 - 0.5 mm wide, rather short 
and irregularly branched, n at, minutely lobulate along the margins, contiguous; upper surface 
continuous, emacula te, shiny co dull, pruinosc at the tips. soredia and isidi:a lacking; lower surface 
pale brown with a 'NCU developed spongy layer of rbizoids and poorly develo ped lamellae. Pycnid i:t 
common; conidia cylindrical, 9 - 11 }lorn, Apothecia initially aspicilioid, mostly emergent and sessile at 
maturity, 0.3 - 0.5 mm in diameler: spores 5- 6 x 10- 14 Jo<m. 

Cbemiscry: Norlobaridone and twlic. acid. 
lllu."ration: Brusse, Mycotaxon 27:244. 1986 (F'~&- 6). 
This species is relatively rare but widespread [rom central Transvaal southward to Le...atho and 

Transkei and westward int o Cape Province (Map 7). There is one remarkable disjunct collecl ion 
hom south-central Australia. 

Represencacive s pecimens examined (all in US). South Africa . Transvaal: 11 km SW 
Naboomspruit, GrKI 2428 DA, Holt 79444. Orange Free State: Golden Gate National Park, Grid 
2828 BC, Hal~ 741 07. Transkei: Moo rden aa rsnet, Grid 3028 DC, Holt 76903. Cape Province: 
Winter hoek Pass, Grid 3124 80, Holt 80523; Sewcwcekspoort, Grid 3321 AD, Halt 13118. I...esotho: 
9 km W of Mpiti, Grid 3018 BA, Hal~ 81287. Australia. South AtWralia: Bracbina Gorge, Flindcfs 
Moont:ains., Hal~ 58424. 

11 . Karoowla salnloka Hale, ~p . nov. 
Thallus subc:rus.taccu.s. centrum versus areolato-rimosus, saxicola. !obis subirreguJaribus, con~ 

supcrne continuus.. pruinosus actate, subtus rhi7.oideis inslructus. Apoc.hecia emergentia ad sessilia, 
0.5 - 1 mm lata.sporis 4-6 x 6 - 9J~om , 

Tha.Uus saxicolous (Fig. 23}, subc.rustosc with an areolate-crac:ked cente r and distinct marginal 
lobation, 3 -6 em broad, darkish yellow greeo; lobi:$ subirregular, 0.3 - 0.8 mm wide, rathe r short 
ud irregularly branched, n at to convex, contiguous lb subimbrica te; upper surface continuous. 
emacul a te, pruinose with age at the tips. transversely c.rad:ed, soredia and isidia lacking; lower 
surface pale with a spongy layer or rbizoids and lamellae. Pyc:nidia well developed; conidia 
c:yJindrical, 0.5 x S- 1 J,£m. Apotbec:ia numerous, initially aspicilioid, becoming emergent to sessile, 
0.5-l mm i11 diameter, the disc convex, dark brown; bymenium SS JJm high; spores subspherical, 
4- 6 x 6 - 9 p.m. 

Chemistry. Salazinic:, c.onsalazinic:, and usnic acids. 
Type collectioo: low sandstone ridges in karoo, II km SE of Middelpos on Hwy R3S4, Cape 

Province, South Arrica, Grid 3120 CO, HDk 13902,29 Jan. 1986 (US, bolotype). 
Only two other species in t~ genus. K. ltptoplaco and K. subcholybadzmls, have sala7Jnic acid as 

the main component . Kmoowio kptoploco differs io bavi.og a bright yellow, more appressed thallus 
with naueoed lobes. a black IOW'Cr surface, and persistently immersed apoehecia. ln addition, K. 
soltUinica occurs on sandscones south o r the basalcic: rock area in the arid Grut Karoo where K. 
ftpropfaco is so common (Map 3) . KtvooMo subchalybatizDIIS bas a lobate center, darker, yellowish 
green lobes., and initially sessile apotbecia. 

Representative specimens examined (all in US). South Africa. Cape Province! 22 lcm NE or Prince 
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Albert, Grid 3322 AB, Hale 75903; Spektakel Pass, Grid 2917 DA, Halt: 19536; 17.5 km SE or 
Murrays.burg, Grid 3123 DO, Hale 80449. 

12. Karoowia saxttl (Stizenb.) Hale, comb. nov. 
Parmtlia sareri Stizenb .. Bet. TAt ig. St. Gall . Naturw. Gesell. 1888 - 1889:153. 1890. Type c:ollwion: 

Lubombo Mountai.ns. Natal. South Africa, Wilms s.n. (ZT, lectotype). 
Parmelia squamariat:formis Gyelnilc, Fedde, Repert . Spec. Nov. Reg. Veg. 36: 163. 1934. Type 

coUect ioo: Tamsui, Taiwan, Fawie 16 (BP, lcctoc.ypc). 
Parmtlia .uto-maririma AM.hina, Jour. Ja p. 801.36:228. 1961. T ype collection: Marugame, Shikoku, 

Japan, Togo.shi 6151 1 (TNS, hoiOlypc; H, isolype). 
Thallus saxic:olous (Figs. 1A, 25), subau.uose, more or less lobate at the center with dearly lobed 

margi ns, 2-6 em broad, pale yellowish green; lobes subirrcgular, var iable. 0.4-1.1 mm wide, 
sparingly branched , n at to more or less convex, contiguous to subimbricate; upper surface 
continuous, emaculate, shiny, somewhat transversely cracked with age, moder.ttely Lsidiate, the isidia 
subglobose to cylindrical, 0.06-0.08 mm in diameter, 0.1-0.2 mm high, darke ning at the tips, 
unbranched; lower surface black Vrooitb a spongy rhizoidal and lamellar layer. Pycnidia common: 
conidia cylindrical, 0.5 x 6-8 sam. Apotbecia initially aspicilioid but soon emergent and sessile, the 
disk brown, 0.5-0.8 mm in diameter; spores 5-6 x 9-11 sam . 

Cbem~try: Stictic, consr.ictic. hypostictic ( .t tracc), hyposala7.inic ( ± trace), and tanic acids. 
Koroowia sar~ti is easily recognized by chemistry and th e presence of isidia. It is the most 

widespread species in the genus on th e world level and occurs com monly on sandstones from 
Transvaal south to Transkei and Natal in South Africa, in South West Africa/Namibia and Angola 
(Map 8), and in Brazil. Uruguay, Australia, Ho118 Kong. Taiwan. Japan, and India. 

Representati\-e speci mens examined (all in US). Angola. Huila: Bimbe, Degeliu.s s.n. South West 
Africa/Namibia: Waterberg Plateau National Park, Grid 2017 CA, HQ/e 809m. South Africa. Venda: 
Tschikadeni Mine area, G rid 2231 DB, HQ/~ 79121. Transvaal : 2 km S o f Lejuma Summit , 
Sout pansberg Mountains, Grid 2329 AB, HQ/e 72944. Natal: Umtamvuna Nature Reserve, Grid 3130 
AA, HQ/e 76783; Mtunzini, Grid 2931 BA, Hoeg s.n. (LD). Cape Province: 20 km WSW of Elliou, 
Grid 3127 BC, HQ/e 72943. Lesotho: 1 km Eo£ Mpiti, Grid 3028 BA, Hale 8137g, Australia. 
Queensland : Horseshoe Bay near Bowen, HQ/~ 65001. Hong Kong:. New Territories, Hal~ 50992. 
India. Karnataka: Belgau m, HQ/e 47656. Uruguay. Duro.z.no: Arroyo El Cordobes, Osorio 2813. 
Brazil. Rio Grande do Sui: Sao Sepe, Fleig 2591. 

13. Karoowta sdtula (Brussc) Hale, comb. nov. 
Ptume/iQ scitu/Q Brmsc, Bothalia 15:317. 1984. Type collection: 8 km S of Lainsburg. Cape Province, 

South Africa, Grid 3320 BB, Bnust 3522 (PRE, holotype; LD, isotypc). 
Thallus saxicolous (Fig. 26), subcrustose, dispersed aDd lobate to weakly areolate a t the center 

and with effigurate·lobate margins. 2- 10 em brood, yellowish green; lobes sublinear, 03-0.5 mm 
wide, convex, dichotomously branched, cont iguous to subimbricat e; uppe r surface conti nuous, 
emacul ate, shiny to dull, rarely pruinose, transversely cracked, soredia and isidia lacking; lower 
surface pale or darker brown with a pale spongy rhizoidal or lamellar layer. Pycnidia common; 
conidia cylindrica.l to weakly bifusiform , 0.5 x 6 - 7 pm long. Apotheci.a numerous, initially immersed 
but soon emergent and sessile,O.S-0.8 mm in diameter; spores subsphcrical, 4 -6 x 6-9 pm, 

Chemistry: Lecanoric and usnic acids. 
Illustration: Brussc, Bodla/ia 1.5:318. 1984 (F'tg. 7). 
The presence o£ lecanoric acid and the conspicuow tballw with convex lobes and sessile apothecia 

characterize this species. It occurs on sandstones (granite in Namaqualand) O\'er a wide area in 
southern Afrka (Map 9), from South West Africa/Namibia southward into western Cape Province 
and in eastern Cape Province, Orange Free State, Lesotho, and Natal. 

Representative specimens examined (al l in US). South West Africa/ Namibia: 14.2 km S of 
Otjiwarongo, Grid 2016 DA, Hale 80906. Lesotho: 63 km SE of Oxbow Lodge, Grid 2828 DC, HQ/e 
81458. Orange Free State: Ladybrand, Grid 2927 AB, Maas Geesteranus 11967 (LD). Natal: 
Bwhman's Nek, Grid '2929 CC, Htlie 16556. Cape Province: W of Binerfontein, Grid 3118 AB, Hal~ 
79804; Mountain Zebra National Park, Grid 322.5 AB, Hale 71283. 

14. Karoowla splssa (Brusse) Hale, comb. oov. 
PQnne/iQ spiSSQ Brusse, Mycotaxoo 31:158. 1988. Type collection: 31 km S Witsicshock, Mont-aux­

Sources., Natal, S. Africa. Grid 2828 DO, Brus.re 4524, 21 Jan. 1986 (PRE, holotype; LD, isotype). 
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Figw es 25-28. Species of Xmoowill: 25, K. saxdi (kctotypc in ZT): 26, K. sciruta (Halt 77283); 
27, K. spisst1 (Halt 74889); 28. K. subdlalybodzmu (hoiOI)-pe in US). See F"11- 13 for scale. 
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Thallus saxicolous (F"tg.. 21), subcrusto.o;e. weakly lobate to d4tinctly areolatc at the center, 2-4 an 
broad, light yellowish green; lobes short and subicreguJar, 0.2-0.5 mm wide, more or leu convex. 
separate and scattered to contiguous or subimbricate; upper surface continuous.. emaculate, shiny to 
dull, pruinose with age, soredia and isidia lacking; lower surface pale browa with a pale spongy layer 
of rhizoids and lamellae. Pycnidia common; conidia c:yHodric.al, 0.5 x 6-9 ~m. Apotbcc:ia initially 
aspicilioid but soon emergent and sessile, 0.3-1 mm in diameter, the rim becoming pruinose; spores 
subspherical, 5-6 x 8-9 p.m. 

a.emistry: E\-ernic {major), Lecanoric (minor), and us.nic aci<h. 
Illustration: Brus.se, Mycouucn 31:160. l988 (rag. S). 
This is a rather common species in eastern Cape Proviocc: and Lesotho., occurri.ng in a restricted 

area at over 3000 m on the basaltic escarpments and at lowe r elevations o n sandstone in the 
Drakensberg foolhills from Orange Free State and Natal into ca51ern Cape Province (Map 10). l n 
this range it is sympatric with evernic acid-containing K. insipidQ, a more appressed, flat lobed 
species with more persis.l:colly aspicilioid apotbecia. 

Representative specimens examined (aU in US). South Africa. Orange Free State: Golden Gate 
National Park, Grid 1828 BC, Halt. 74893. Natal: Mzintlava River bridge on R394, Grid 3029 AD, 
Hok 81265. Lesotho: San.i Pass., Grid 2929 CB, Hak 74889, 74894. 

15. Karoowia squamalka (Bru.ssc.) Hale, comb. nov. 
Parrntlia squamatico Brusse, Myeotaxon 27:242. 1986. Type collection: Pakhuis Pass. Cape PrO'oince. 

Soutb Africa. Grid 3219 AA, Brwse m S-2.1, 2 Aug. tm (J, bolotypc; not available ror study). 
Thallus saxicolous, subc.rustose and Urongly areolate a t tbe center with an cffigurate·lobatc 

margin, 2-5 em broad, yellowish green; lobes subinegular, 0.2-0.7 mm wide, flat and appresscd, 
cont iguous; upper sur race continuous, cmaculatc, soredia and isidia lacking; lower sur race pale 
brown with a spongy rhizoidal or lamellar layer. Pycnidia common; conidia cylindrical, 0.5 x 7-11 
J'm. Apotbccia lading. 

Cllemis.try: Squamatic and tLc;nic acids. 
Illustration: Brusse., Mycotaxon n:244. 1986 (F"ag. 7). 
I was not able to recollect this \'tty rare species, known only in Nan:mqua.bnd, nor was the original 

author (pe rsonal communication). It appears to be related to salazinic acid-containing K. l~ptoplaca . 

16. Karoowia subchalybadzaos Hale, sp. nov. 
Thallus subcru.'ilaceus, 2 - 3 mm lattL'» lobi' subirregularibtL\ 0.3 - 0.7 mm lati.\ superne eontinuus, 

sorcdiis isid.i.isque dcstitutus, sublus pallide bT\lllDCus, rbizoideis i.nstruc:tus. 
ThaUus saxicolous (Fig. 28), suberustose. somewhat dispersed to lobate o r weakly accolate at the 

cente r, 2-5 em broad, dark yellowish green; lobes subirregular, 0.3-0.7 mm wide, s bort and 
irregularly d ichotomous ly branched, weak ly to distinctly convex, contiguous; upper surface 
conlinuotLc;, shiny or dull and becoming light pruinose, transversely cracked with age, sorcdia and 
isidia lacking; lower surface pale brown with a dense layer of rbizoids and wcU developed lamellae. 
Pycnidia well developed; conidia cylindrical, 0.5 x 7-9 pm. Apothecia numerous, emergen1 initially 
to sessile at maturity, the disc dark brown , 1-3 mm in diameter; spores subsphc:rical, 4-6 x 7-9 
•m. 

Chemistry: Salazin ic, eonsalazinic, nors ticlic (:!:trace), bypostictic (:!: trace), byposalazinic 
( :t trace), and usnic acids, chalybaeluns unknO\\"D, atranorin ( :t: ). 

Type collection: On dolerite, 54.7 km E or Willowmore (29.5 km W of Stcytlerville) on Hwy 
R329), clcv. 550 m, Cape Province, South Africa, Grid 3324 AC, 1/alt 77655, 18 Oct. 1986 (US, 
holo<ype; PRE, iso<ype). 

This species occurs rarely from Namaqual and southward to the Cape region and eastward into 
sou the rn Cape Province (Map 10). It doe5 not seem to be related to any others in che genus and in 
fad. would be identified as aXanlhoparmtlia until the nature of the lower surface is recognized. 

Specimens examined (aU in US). Cape Province: I km E ofSpringbok, Grid 2917 DB, Halt 19658; 
Bainsk loof Pus, Grid 3319 CA, Halt 72970; 22.6 km W of junction N7 and R364, G rid 3218 BA, 
1/ak $XIOI; 21 km S of Worcester, Grid 3319 CB,IIale 78189; 54.7 lc.m E of Willowmore, Grid 3324 
AC, Halt 71652 

Literalure Ci1c:d 
Brussc, F. A. 1986. Four new effigurate-crustose species o£ Pam1tlia (Lichenes., Parmeliaccae) from 

southern Africa. Myc:01axon 27:237- 245. 
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NOTICE 

CHARLES CHUPP'S 

April-June 1989 

"A MONOGRAPH OF THE FUNGUS GENUS 
CERCOSPORA" AGAIN AVAILABLE 

A supply of Charles Chupp's 667-page 1953 book, A Monograph of rhe 
Fungus Genus Cercospora, privately printed by the author in Ithaca, New 
York, has most generously been made available to the mycological public 
by his family at what can only be described as an incredible bargain . 
Rather than continuing to warehouse these books, the family chooses to 
offer them to mycologists and their libraries through MYCOTAXON. 
Chupp's book was a landmark in Cercospora taxonomy, distilling a 
lifetime of work on the genus. Over 1200 species were recognized and 
described, and many were provided with diagnostic line drawings of 
conidia and conidiophores. Though the genus has clearly undergone 
extensive revision since this book was published, this work remains a 
basic one for the study of Cercospora and for many of the genera that 
have now been segregated fmm it. 

This book, in its original hardbound edition, can be obtained from 
MYCOTAXON, LTD., P.O. Box 264, Ithaca, NY 1485 1-0264, at a eost of 
US$ 20.00, postpaid to any address in the world, as long as supplies last. 
For airmail shipment, add $1 5.00. 
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NOTICE 

BITNET ADDRESS OF MYCOTAXON'S 
MANAGING EDITOR 

April-June 1989 

The Managing Editor, Richard P. Korf, may now be contacted through the 
BITNET computer network, providing almost instantaneous electronic 
mail service to answer questions concerning manuscripts, closing dates for 
a particular issue of the journal, etc., and for rapid placement of orders for 
offprints, hack volumes, books, and manuscript paper. The BITNET 
system is in place in many universities and institutes throughout the world. 
The correct BITNET address to reach the Managing Editor is: 

MYC@ CORNELLA 
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