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FURTHER INVESTIGATIONS ON PHAEOCOLLYBIA WITH NOTES 
ON INFRAGENERIC CLASSIFICATION 

VICTOR M. BANDALA 
and 

LETICIA MONTOYA 

INSTITUTO OE ECOLOGiA 

APARTAOO POSTAL 63 

XALAPA, VERACRUZ 91000 
MEXICO 

ABSTRACT 

Two new subgenera are proposed, Fibulophaeocollybia 
and Phaeocollybia, the former with sections Subattenuatae 
Sing. and Radicatae Sing., and the later with sections 
Phaeocollybia, Versicolores Smith and Microsporae Sing. On 
the other hand, Ph. smithi and Ph. guzmani are described as 
new species and Ph. subattenuata Sing., Ph. oligoporpa Sing. 
and Ph. quercetorum Sing. are recorded from Ouercus forests 
in new localities in Costa Rica. The concept of Ph. hilaris {Fr.) 
s. Horak is discussed resulting to be a synonym of Ph. 
arduennensis Bon. Observations on this later species and on 
Ph. ambigua Horak & Hailing and Ph. simi/is {Bres.) Sing. are 
also presented, based in the types. 
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INTRODUCTION 

The genus Phaeocollybia (Heim, 1931) is a well documented genus 
as Horak and Hailing (1991) pointed out. With the monographic study by 
Horak (1 977), classic European species and other described from America 
(Smith, 1957; Bigelow and Barr, 1963; Singer, 1970; Smith and Trappe, 
1972), Asia (Horak, 1974) and Australasia (Horak, 1973) are well known, 
although some European species are still difficult to delimitate because to 
differences of interpretation by the authors (Jacobsson and Stridvall, 
1982-83; Laber, 1982, 1991; Gulden, 1983; Singer, 1987; Bon, 1992). 

Two new subgenera are proposed here based on type studies and 
others collections either from Europe, SE Asia or North and Central 
America, and two new species are recognized in sections Radicatae and 
Microsporae. Also, some collections of Phaeocollybio from oak forests of 
Costa Rica were studied, resulting to be new records for this country. 
The observations on the analysis developed mainly on European specimens 
identified as Ph. hilaris (Fr.) Heim and Ph. arduennensis Bon are presented; 
the interpretation of Ph. hilaris s. Horak (1977) was reconsidered. 
Preparations for microscopic study were mounted in KOH 5%, Congo red 
or in Melzer's reagent. Colors indicated in descriptions are based in 
Kornerup and Wanscher (1978). 

Key to subgenera of Phaeocollybia 

1 a. Clamp connections present. frequently at the base of che ilocystidia, 
scarce and scattered on pileus and hymenophoral trama hyphae, 
sometimes inconspicuous 

. . . . . . . . . . . . . . . . . . . Subgen. Fibulophaeocollybia 

1 b. Clamp connections absent ............. Subgen. Phaeocollybia 
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Phaeocollybia subgenus Fibulophaeocollybia subgen. nov. 

Fibulis praesentibus. Sporis ovoideis minutis at limoniformibus 
magnus. Cheilocistidiis versiformibus. 

Type species: Phaeocollybia subattenuata Sing., Sydowia 15: 78, 
1961. 

Phaeocol/ybia was considered by Smith (1 957) with two sections 
based on cheilocystidia form. Singer (1970; 1987) studying neotropical 
representatives, included clamp connections and spore size into the 
analysis of infrageneric class ification and added three new sections. 
Following this proposals, the presence of clamps in two of the three 
sections by Singer, Subattenuatae Sing. and Radicatae Sing., can be 
considered to place this taxa taxonomically isolated in a new subgenus 
which is proposed here. Members of this subgenus show a notable 
presence of clamps at hyphal septa, being more common at bases of 
cheilocystidia and sometimes at basidia. However, in some species such 
as Ph. oligoporpa Sing., Ph. latispora Guzman, Bandala & Montoya and 
Ph. spoliata Horak, clamps are scarce and scattered being almost 
inconspicuous. 

Key to Sections of Subgenus Fibulophaeocollybia 

1 a. Spores more than 7 pm length, ellipsoid to limoniform 
. . . . . . . . . . . . . . . . . . . . . . . . . Sect. Subattenuatae 

1 b. Spores smaller, up to 7 (· 7 .5) pm length, ovoid to 
subellipsoid . . . . . . . . . . . . . . . . . . . . . Sect. Radicatae 

Section Subattenuatae Sing., Fl. Neotr. 4: 4, 1970. 

Type species: Phaeocollybia subattenuata Sing., Sydowia 15: 78, 1961. 
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Ph. latispora Guzman, Bandala & Montoya, Ph. spoliate Horak, Ph. 
viridis Horak, Ph. oligoporpa Sing. and Ph. subattenuata Sing. belong to 
this section, the two later are discussed in detail below. Singer (1987) 
also included Ph. brasiliensis Araujo ex Sing., Ph. e/aeophylla Sing. and Ph. 
megalospora Araujo ex Sing. (and its var. tetraspora Sing.). Another 
species belonging to section Subattenuatae is Ph. deceptive Smith & 
Trappe according with descriptions in Smith and Trappe (1972) and Horak 
(1977). 

Most of the species in this section are associated with broad· 
leaved trees, in subtropical or tropical regions (Singer, 1970; 1987; Horak, 
1973; 1977; Horak and Hailing, 1991 ). However, Ph. deceptive Smith & 
Trappe, Ph. latispora and Ph. spoliata are exclusively distributed in 
coniferous forests (Smith and Trappe, 1972; Horak, 1973; 1977; Bandala 
et al, 1989). This section was not considered by Bon (1991; 1992) and 
according to his data, species considered in this section could be grouped 
either in his sect. Phaeocollybia, subsect. Phaeocollybia or in his sect. 
Versicolores. subsect. Versicolorinae (Smith) Bon. It must be taken in to 
account that Bon exclusively studied European species of which only Ph. 
arduennensis Bon has clamps, and is considered here as a typical conifer· 
associated member of sect. Radicatae (see below). 

The following new records of sect. Subattenuatae were studied. 

Phaeocollybia oligoporpa Sing., Mycol. Helvetica 2: 250, 1987. 
Figs. 1-3 

This species occurs under Ouercus and is known from Costa Rica 
(type locality) (Singer op. cit.). Mexico (Bandala et a/., 1989) and 
Colombia (Horak and Hailing, 1991 ). The material studied here proceedes 
from a Ouercus forest at a new locality of Costa Rica and agree with 
descriptions given by those authors and with the type material, except by 
having a strong farinaceous odor. Ph. oligoporpa has been reported with 
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raphanoid odor to somewhat like watermelon (Horak and Hailing, op. cit.) 
or without distinctive odor (Singer. 1987). The studied specimen presented 
pileus up to 70 mm in diam., conic, reddish-orange to reddish-brown, 
lubricous, lamellae cream color when young; spores 9.6·11.2 (·12) x 5.6· 
6.4 pm, limoniform, mucronate, ± strongly verrucose. clamps scarce. 
cheilocystidia versiform and occasionally clamped at base, epicutis 
gelatinized. 

Material studied. COSTA RICA: km 24 road to The Crater, lraztJ 
Volcano, Jul. 17, 1991, Garda 7185 (ITCV; XAL). Cartage, Chonta, km 
55 route 1, Jul. 11 , 1982, Gomez 18196 (Type, F 1 052230). 

Phseocol/ybis substtenusts Sing .. Sydowia 15: 78, 1961. 
Figs. 4·8 

Relevant microscopic features to recognize this species are the 
epicutis and the form and size of spores and cheilocystidia. The apical 
germ pore of the spores was not indicated by Singer (1961 ; 1970). who 
described spores 7.5·8.2 x 4.5·5.5 pm. On the other hand, Horak (1977) 
described Ph. subattenuata without clamps (although these structures 
appear in his drawings) and spores 6.5·8 x 4·5 pm, with a germ pore at 
apex. This author synonymized Ph. amazonica Sing. with Ph. 
subattenuata, a species also occuring in tropical forests. but in 
accordance with the description by Singer (1961 ; 1970) Ph. amazonica 
has spores with a~ apical callus and without a true germ pore. 

Ph. subattenuata is recorded for the fist time from Costa Rica and 
it is no t restricted to tropical forests. It was known only from the type 
locality in Bolivia, growing in tropical rain forest (Singer, 1961; 1970). 
The material studied was collected on the ground in a montane forest 
with Ouercus. It has pileus up to 16 mm in diam., conic to campanulate 
with an acute apex, reddish-brown ( ± 8F7) with paler center, 
hygrophanous, glabrous, margin translucid·striate, lubricous to viscid. 
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Lamellae subadnexed. close, thin, ochaceous-brown (708). Stipe up to 105 
x 1 mm, cylindric, smooth, attenuate upwards, apical portion concolorous 
with pileus surface, base almost blackish. Context yellowish-orange to 
orange-brown, with radish odor. Spores 7.2-8 (-8.8) x (4.4-) 4.8-5.2 J.IITI, 
subellipsoid to subamygdaliform, with an apical germ pore which 
sometimes is inconspicuous, minutely verrucose to verrucose-punctate, thin 
walled, yellowish to yellowish-brown, inamyloid. Basidia 4-spored, 
claviform, hyaline. Pleurocystidia absent. Cheilocystidia (16-) 20-36 (-40) 
x (3.2-) 4-5.6 pm, numerous, subcylindric to subcylindric-clavate, with 
subcapitate apex, flexuous, commonly clamped at base, hyaline, thin 
walled. Epicutis little differentiated with slightly gelatinized hyphae. 
Clamps numerous. 

Material studied. COSTA RICA: Poas Volcano slop, Alajuela, Jul. 
18, 1991, Garcia 7192 (ITCV; XAL). BOLIVIA: Las Piedras, Prov. Madre 
de Dios, Departamento Pando, April 5, 1956, Singer B-2510 (Type, LIL). 

Additional species studied of sect. Subattenuatae: 

Ph. /atispora Guzman, Bandala & Montoya, MEXICO: Hidalgo, road 
Mineral del Monte to El Chico, under Abies re!igiosa, Aug. 13, 
1980, Chacon 8 (Type, XAL). 

Ph. spoliata Horak, INDIA: Himachal Pradesh. Narkanda, in clearing of 
Pinus wallichiana-Picea smithiana forest, Aug. 6, 1964, Maas 
Geesteranus 14167 (Holotype, L; lsotype, ZT 701272; XAL). 

Ph. viridis Horak, NEW GUINEA: Papua, Morobe District, Wau, Kaindi, 
under Nothofagus. April 3, 1972. Horak & Benecke (Holotype, ZT 
721357; lsotype, XAL). 

Section Radicatae Sing., Fl. Neotr. 4: 4, 1970. 
- Sect. Versicolores subsect. Radicatinae (Sing .) Bon, Doc. Mycol. 

83: 37, 1991 . 
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Figs. 1·10.· 1·3: Phaeocollybia oligoporpa, 1: spores; 2: cheilocystidia (both from 
the type); 3: basidiome (Garcia 7185). 4-8: Ph. subattenuata, 4: spores; 5: 
che ilocystidia (both from the type); 6: basidiome; 7: spores; 8: cheilocystidia (Garcia 
7192). 9-10: Ph. arduennensis, 9: basidiome; 1 0: spores (both from the type) (scale 
bar - 10 pm, except 3- 20 mm; 6- 16 rmn; 9- 15 mm). 
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Type species: Phaeocol/ybia radicata (Murr.) Sing., lilloa 22: 567. 1951. 
- Naucoria radicata Murrill, North Amer. Fl. 10: 181, 

1917. 

Most representatives of this section are associated with broad· 
leaved trees but some species occur under conifers. The North American 
species Ph. radicata (Murr.) Sing., which grows associated with conifers 
(Murrill, 1917; Smith, 1957; Horak, 1977; Goetz, 1979), was considered 
by Singer (1970) as the type of this section. Later, Singer (1 987) placed 
in this section Ph. subarduennensis Sing. and Ph. flava Araujo ex Sing., 
the former from a Quercus forest in Costa Rica and the later from a 
lowland forest in Amazonia, along with Ph. arduennensis Bon, an European 
conifer-associated species (Bon, 1979, 1992; Gulden, 1983; Singer, 1987; 
Laber, 1982; Contu, 1991 )(see below). Other species belonging to this 
section according to data published by Horak (1973; 1977) and Smith and 
Trappe (1972) are Ph. oregonensis Smith & Trappe. Ph. bicolor Horak. Ph. 
minuta Horak, and Ph. tentaculata Horak, the former growing in 
coniferous forests in North America and the other three under Nothofagus 
in New Guinea and New Zealand. 

Among the species included in this section. Ph. arduennensis was 
studied and a new species from North America are described, both 
growing under conifers. 

Phaeocollybia arduennensis Bon. Doc. Mycol. 9: 42, 1979. 
= Ph. cidaris s. Bresinsky, Zeit. f. Pilzk. 26: 114, 1960. 
= Ph. jennyi s. Moser ( s. Lange). 
= Ph. hilaris s. Horak, Sydowia 29: 64, 1977. 
non Ph. arduennensis s. Bandala et a!., Mycotaxon 35: 137. 

1989. 
Figs. 9·15 

For macroscopic details see Bon (1979; 1992). Laber ( 1982; 
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1991), Jacobsson and Stridvall (1982-83), Gulden (1983), Singer (1987) 
and Contu (1991). 

Spores (4.8-) 5.6-6.4 (-6.8) x 3.2-4 (-4.4) Jim, subovoid to 
subamygdaliform, with a rounded apex (not attenuate), bearing a minute, 
sometimes inconspicuous germ pore, asperulate to finely punctate, thin 
walled, yellowish, inamyloid. Basidia 4-spored, clavate, hyaline, thin 
walled. Pleurocystidia absent. Cheilocystidia ( 19.2-) 28-60 (-64) x 2.4-4 
(-4.8) }Jm, cylindric, sometimes versiform, occasionally submoniliform, 
flexuous, with a subcapitate or capitate apex (2.4-) 4-6.4 (· 7 .2) }Jm in 
diam., numerous, hyaline, thin walled, frequently clamped at base. Epicutis 
poorly developed as a thin, not gelatinized, interrupted layer of repent, 
hyaline to yellowish-brown hyphae, 1.6-5.6 Jlffi in diam. Clamp 
connections numerous. 

Habitat. Gregarious, on soil under conifers. 

Material studied. FRANCE: Ardennes, Servigny, Oct. 1977, Bon 
s.n. (Type, Lille 771002). Env. St. Brieve, Aug. 29, 1987, Citerin s.n. 
(Lille 870829). GERMANY: Bayern, Bayrischer Wald, Kohlplatz iistlich 
Bodenmais, Sept. 6, 1967, Moser s.n. (18 671113); Bayern, Wellenburg 
bei Augsburg, Aug. 1960, Bresinsky s.n. (M 124-9213). Bayern, Umgebung 
von Augsburg, Berheim, Aug. 13, 1960, Stangl & Bresinsky s.n. (M 124-
9211 ); Aug. 13, 1960, Stangl & Bresinsky s.n. (M 124·9212). 

Observations. This species is distinguished by its small spores 
with an apical germ pore, presence of clamps and cheilocystidia form. It 
is typical from coniferous forests in Europe (Bon, 1979; 1992; Laber, 
1982; Jacobsson and Stridvall, 1982-83; Gulden, 1983; Singer, 1987; 
Contu, 1991). Laber (1982) suggested that Ph. Maris s. Horak was a 
synonym of this species and afterwards both Laber (1991) and Gulden 
(pers. comm.) reaffirmed it. The collections at M and 18 herbaria indicated 
above and identified by Horak (1977: 64) as Ph. Maris present clamps 
(figs. 12·15) and undoubtedly they are conespecific with Ph. arduennensis. 
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On the other hand, Gulden ( 1983) studied all Danish collections interpreted 
by Lange as Ph. jennyi (concept frequently found in European literature), 
concluding that they correspond to Ph. arduennensis. Records of Ph. 
arduennensis from Mexico by Bandala et a!. (1989) correspond to a 
different taxon which has clamps but its spores are sligthtly rostrate at 
apex and without a true germ pore, therefore closer to Ph. 
subarduennenis Sing. 

Phaeocollybia smithi Bandala et Montoya, sp. nov. 
Figs. 16·17 

Pileus 1 0·30 mm latus, conico·umbonatus ad conico·expansus, 
castaneus ad pallidus fuscoaurantiacus, viscidus, glabrous. lamellae 
subadnexae, conferta, ochraceae. Stipes 50-90 x 25·40 mm, attenuato· 
radicatus, cum pseudorriza, pi/eo concolor, basim fuscovinaceous, glabrous, 
subcartilaginous. Sporae (4.8·) 5.2·6 (·6.4) x 3.2·3.6 (.4) pm, subglobosae 
ad subovoideae, minute verrucosae, pal/ide ochraceae. Cheilocystidia (16.) 
17.6-25.6 (·28) x (1.6·) 2.4·4 pm, clavata vel cilindrico·clavata. Epicutis 
gelatinous. Fibu/is praesentibus. Ad terram in coniferous sy/vis. 

U.S.A., Michigan, Jabquamenon Falls State Park, July 23, 1951, 
Smith 37092 (MICH. Type). 

For macroscopic details see Ph. jennyi in Smith (1957). 

Spores (4.8·) 5.2·6 (·6.4) x 3.2·3.6 (·4) pm, subglobose to 
subovoid, finely verrucose to verrucose·punctated, yellowish with 
yellowish·brown ornamentation, thin walled. Basidia 17.5·24 x 4·5.6 pm, 
tetraspored, claviform, hyaline. Cheilocystidia (16·) 17.6·25.5 (·28) x (1.6·) 
2.4-4 pm, claviform to cylindric·claviform, hyaline, thin walled, numerous, 
sometimes inconspicuous. Epicutis a thin layer of hyaline to yellowish, 
gelatinized hyphae, 1.6·8 pm in diam., smooth or frequently with small 
incrustations. Subcutis hyphae 4·16 pm in diam., yellowish or yellowish· 
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brown, but orange-brown in mass, subventricose, smooth or incrusted. 
Context hyphae 4·24 Jim in diam .• smooth, hyaline. Hymenophoral trama 
regular. hyphae 2.4· 1 6 Jim in diam., smooth, hyaline. All hyphae thin 
walled and most of the septa clamped, especially those of hymenophoral 
trama. 

Habitat. Gregarious in the ground among Pteridium rhizomes, under 
conifers. 

Studied material. U.S.A.: Michigan, Jabquamenon Falls State 
Park, July 23, 1951 . Smith 37092 (Type, MICH l; July 16, 1951 . Smith 
36892 (MICH. as "Ph. jenniae" ). 

Observations. Smith (1 957) interpreted the studied specimens as 
Ph. jennyi (Karst.) Heim, but he pointed out • ... the interpretation of this 
species given here is based on the type specimen ... microscopic 
characters checked exactly with those of my collection with one 
exception ... on the type no clamp connections were found' . A comparison 
with the type material of Ph. jennyi (see below) showed in fact, that the 
North American specimens are not identical with this European species 
and belong to an independent taxon which is distinguished by spores size. 
clamped hyphae and cheilocystidia form. It must be considered as an 
isolated new species in section Radicatae. 

The type of Naucoria jennyi Karst., Finland: Tavastia australis. 
Tammela, Syrja, Aug. 13, 1881 , Karsten s.n. (H 1612) (figs. 18·19), has 
clampless hyphae and claviform cheilocystidia characteristic of section 
Microsporae Sing. Relevant microcharacters of it are: spores 4.8·5.6 x 
3.2·3.6 (·4) Jim, subglobose to subovoid, finely verrucose to verrucose· 
puncta ted, yellowish. Cheilocystidia (1 1 .2·) 1 6·28 (·32) x 1 .6·2.4 Jim, 
cylindric to cylindric·filamentose, numerous, hyaline, thin walled. Epicutis 
poorly developed as a thin, frequently interrupted layer with gelatinized 
hyphae 1.6·6.4 Jim in diam., hyaline, smooth or finely punctated. Subcutis 
hyphae 8·20 11m in diam., yellowish, thin walled, incrusted. Context 
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Figs. 11 -19. · 11 -15: Phaeocol/ybia arduennensis, 11: cheilocystidia !type); 12: 
spores; 13: cheilocystidia !both from Moser 6711131; 14: spores; 15: cheilocystidia 
!both from Bresinsky Aug., 1960); 16-17: Ph. smithi, 16: spores; 17: cheilocystidia 
!both from the type). 18-19: Ph.jennyi, 18: cheilocystidia; 19: spores !both from the 
type of Naucona Jimnyl]lscale bar - 10 pm). 
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hyphae up to 16 pm in diam., hyaline, thin walled, smooth. Hymenophoral 
trama subregular, hyphae 3.2·12 pm in diam. Clamps absent. 

Ph. smithi is close to Ph. radicata (Murr.) Sing. and Ph. 
oregonensis Smith & Trappe, both also North American species. However, 
the first one differs in its capitate cheilocystidia, and the second by the 
bigger subellipsoid spores 6·7.5 x 3.5-4.5 pm (Smith, 1957; Smith and 
Trappe, 1972; Horak, 1977). 

The name of this species is in honor of Dr. Alexander H. Smith, 
pioneer in the study of Phaeoco/lybia in North America. 

Phaeoco/lybia subgenus Phaeocollybia subgen. nov. 

Fibulis absentibus. Sporis subglobosis vel subovoides minutis ad 
ellipsoidiis vel limom1ormibus magnus. Cheilocistidiis clavatis vel 
subcylindricis vel filamentoso·subclavatis vel capitatis. 

Type species: Phaeocollybia festiva (Fr.) Heim, Encycl. Myc. 1:70, 
1931. 

Absence of clamp connections is the most relevant character. Like 
in subgenus Fibulophaeocollybia, species associated either with conifers 
or broad·leaved trees are also found. Sections Phaeocollybia, Versicolores 
Smith and Microsporae Sing. are placed here. 

Key to sections of subgenus Phaeocollybia 

1 a. Spores up to 6.5 (· 7) pm length; subglobose 
to subovoid or subellipsoid 

Sect. Microsporae 
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1 b. Spores larger than 6.5 (.7) pm length; 
ell ipsoid, subamygdaliform or sublimoniform 
to limoniform (distinctly mucronated) . . . . . . • • . . . . . . . 2 

2a. Cheilocystidia notably capitate or attenuate at 
apex Sect. Versicolores 

2b. Cheilocystidia filamentous, cylindric or clavate, 
never decidedly capitate or attenuate at apex 
(sometimes only with a weak constriction below 
the tip, appearing as subcapitate) 

. . . . . . . . . . . . . . . . . . . . . . . . . Sect. Phaeocollybia 

Section Microsporae Sing., Fl. Neotr. 4: 6, 1970. 
Sect. Vers icolores subsect. Microsporae (Sing.) Bon, Doc. 

Mycol. 83: 37, 1991. 

Type species: Phaeocollybia jennyi (Karst.) Heim, Encycl. Mycol. 1: 
70, 1931 . 

- Naucoria jennyi Karsten, Hedwigia 12: 178, 
1881. 

- Phaeocollybia christinae s. Heim, Bull. Soc. Myc. 
Fr. 46, tab. 38., 1930. 

Two species that occur in forest with conifers were studied: Ph. 
jennyi from Europe and a new species from Mexico. According with 
descriptions in Horak (1973; 1977) and Horak and Hailing ( 1991) also can 
be placed here Ph. corneri Horak, Ph. querqueti Corner & Horak, Ph. 
caudara Horak & Hailing, Ph. parvispora Horak and Ph. rarricauda Horak. 
Concerning to the type of the section Singer (1970; 1975; 1986) 
considered Ph. christina a s. Heim ( 1930) as the type, which is 
conespecific with Ph. Jimnyi (Horak, 1977; Laber, 1982, 1991; Jacobsson 
and Stridvall, 1984·83; Singer, 1987). 



Phaeocol/ybia guzmani Bandala et Montoya, sp. nov. 
- Ph. hilaris s. Bandala et a!., Mycotaxon 35: 138, 1989. 
Figs. 20-23 
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Pileus 25-52 mm latus, convexo-umbonatus, brunneo ad brunneo· 
aurantiacus vel fulvo-aurantiacus, viscidus, glaborus. lamellae subliberae, 
conferta f!avo-brunneae ad brunneo·ferrugineae. Stipes 50· 75 x 2·3 mm, 
fuslformis, radicatus, pi/eo conco!or, glabrous. Sporae 4.8·5.6 (·6.4) x (2.4· 
J 2. 8·3.2 (·4) jlm, subovoideae ad subellipsoideae, asperu!atae ad minute· 
verrucosae. Cheilocystidia 20· 40 (·44) x 1.6·6.4 Jlm, rotundato· 
cy!indraceae ad subcy!indaceae, apicem 2.4-4.8 (·5.6) Jlm latus. Epicutis 
gelatinous. Fibulae desunt. Ad terram in Abies sy!vis. 

Mexico, State of Mexico, Prope Popocatepetl, Amecameca· 
Tlamacas, July 24, 1966, Guzman 5178 (holotype ENCB; isotype XAL). 

For macroscopic details see Ph. hilaris in Bandala eta!. (1989). 

Spores 4.8·5.6 (·6.4) x (2.4·) 2.8·3.2 (·4) Jlm, subovoid to 
subellipsoid, with a rounded ape x, asperulate to minutely punctate, 
yellowish, thin walled, inamyloid. Basidia 4-spored, clavate, hyaline. 
Pleurocystid ia absent. Cheilocystidia 20·40 (·44) x 1.6·6.4 Jlm, cylindric 
to ± subcylindric·clavate with subcapitate apex 2.4-4.8 (-5.6) Jlm in 
diam., numerous but sometimes inconspicuous, hyaline, thin walled. 
Epicutis developed as a layer of repent. interwoven, hyaline to yellowish 
hyphae, 2.4·6.4 Jlm in diam., gelatinized. Clamp connections absent. 

Habitat. Gregarious on soil under conifers. 

Material studied. MEXICO: State of Mexico, road Amecameca 
to Tlamacas, near Tlamacas, Popocatepetl Volcano, Jul. 24, 1966, 
Guzman 5178 (Holotype ENCB; lsotype XAL); Nov. 6, 1983, Sampieri 
540 (XAL). 
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Observations. Ph. guzmani is distinguished by the brown to 
orange-brown color of the basidiomata, the size and form of the spores 
and cheilocystidia as well as by the absence of clamps. It is related with 
Ph. jennyi and Ph. rancida Horak, both associated with conifers, the 
former from Europe (Horak, 1977; Laber, 1982; 1991; Jacobson and 
Stridvall, 1982·83; Gulden, 1983; Bon, 1992) and Canada (Redhead y 
Malloch, 1986), and the latter from India (Horak, 1974; 1977). Ph. jennyi 
(figs. 18·19) differs by its subglobose spores 4.8·5.6 x 3.2·3.6 (·4) J.im 
and by its filamentous to cylindric cheilocystidia 1.6·2.4 J.im wide. Ph. 
rancida can be distinguished by the lilaceous color in lamellae and stipe 
context when young, the rancid odor of the context and the cheilocystidia 
4·5 J.lm wide, notably ventricose·fusoid (Horak, 1974; 1977). 

One of the collections indicated above (Sampieri 540) was 
interpreted by Bandala eta/. (1989: 138) as Ph. hilaris s. Horak (1977) 
mainly because the absence of clamps. The concept of Agaricus hilaris Fr. 
has been confused. Singer (1986, foot note p. 665) outlined the 
difficulties in considering the correct interpretation either by Rieken (1915 
as Naucoria ) or by Horak (1977 as Phaeocollybia) because " ... neither is 
based on authentic or topotypical material. .. " Since data provided by 
Horak (1977) were based and compared with authentic and European 
collections of Phaeocollybia, his proposals were followed. Ph. hilaris was 
accepted having minute spores, subcapitate cheilocystidia and clampless 
hyphae, whereas Naucoria hilaris s. Rieken (1915) was accepted contaxic 
with Phaeocollybia christinae (Fr.) s. Heim 1931 (Kuhner and Romagnesi, 
1957; Horak, 1977; Moser, 1978; Laber, 1982; Singer, 1986). Bresinsky 
(1960) accepted Naucoria Maris following Rieken's concept. 

However, nowadays (see above) and in accordance with other 
authors (Laber, 1982; 1991; Gulden, 1983) is clear that all collections 
named by Horak (1977) under Ph. hilaris are conespecific with Ph. 
arduennensis. Jacobsson and Stridvall (1982·83) and Bon (1982; 1992) 
collected European specimens recognizing Ph. Maris following Horak 
( 1977). Nevertheless, Laber ( 1991) stated that in collections by Jacobsson 
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and Stridvall (1982-83) cheilocystidia were not observed and Gulden (pers. 
comm.l concluded that these materials not belong to Phaeoco/lybia. On 
the other hand, data of Ph. hi/aris given by Bon ( 1992) are not also 
conclusive. One material from France at Lille (Foret de Samail, Oct. 20, 
1982, Bon s.n. , Lille 82282) used in Bon's description was studied here, 
but it is in very poor conditions. It present spores 5.6·6.4 (-7 .2) x 3.6-4 
(·4.4) fJm, gelatinized epicutis, clampless hyphae and cheilocystidia (?) 
(20.8-) 22.4-32 x 2.4-4 pm (figs. 24-25). Actually a satisfactory 
interpretation of Agaricus hi/aris Fr. is not available and at least it seems 
to be a very rare species even in the area of Femsjo where Moser (pers. 
comm.) collected during 22 seasons and found that Ph. christinae (Fr.) 
Heim, Ph. /ugubris (Fr.) Heim and Ph. festiva (Fr.) Heim are more common. 

The name of this species is in honor of Dr. G. Guzman by his 
arduous labor of more than 35 years researching and teaching the 
taxonomy of Mexican fungi. 

Section Versicolores Smith, Brittonia 9: 209, 1957. 

Type species: Phaeoco/lybia lugubris (Fr.) Heim, Encycl. Mycol. 1: 71. 
1931. 

Members of this section are distinguished mainly by cheilocystidia 
subventricose or sublageniform, having a long neck or sometimes 
subcylindric and tapering apically, with a remarkably capitate apex. Singer 
(1970; 1986) considered here Ph. columbiana Sing. and Ph. cidaris (Fr.) 
Heim s. Horak (1977), together with some species listed below which 
were studied also. Moreover, Singer (1986) grouped Ph. spoliata in this 
section according to Horak's description (1974; 1977), but by the clamps 
found in the type, now it is placed in sect. Subattenuatae. 

Studied species of sect. Versicolores: 
Ph. californica Smith, U.S.A.: California, Crescent city, Del Norte Co., 
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Figs. 20·28.· 20·23: Phasocol/ybi11 guzm11ni, 20: cheilocystidia; 21 : spores !both 
from the type}; 22: spores; 23: cheilocystidia !both from Sampieri 540). 24-25: Ph. 
hil11ris Is. Bon), 24: spores; 25: cheilocystidia !both from Lille 82282}. 26-27: 
Phasocollybia ambigu11, 26: spores; 27: cheilocystidia !both from the type). 28: Ph. 
qusrcstorum, 28: spores ltype}lscale bar - 10 pm). 
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under conifers, Nov. 23, 1956, Smith 55610 (Type, MICHl. 
Ph. !ugubris (Fr.) Heim, GERMANY: Bayern, Wellenburg im Lkr. Augsburg 

im Fichtenjungholz, Aug. 17, 1959, Bresinsky s.n. (M). 
SWITZERLAND: Seengen, AG, Eichberg, Oct. 9, 1964, Horak s.n. 
(ZT 64/334; XAL). 

Ph. martinicensis Guzman, Bandala & Montoya, MEXICO: Veracruz, SW 
Banderilla, Cerro de La Martinica, Banderilla Co., mesophytic forest 
(subtropical), Aug. 10, 1976, Guzman 16380 (Holotype, ENCB; 
lsotype, XAL; ZT). 

Ph. o!ivacea Smith, U.S.A.: Oregon, Grant's Pass., Josephine Co., in oak 
and pine woods, Nov. 17, 1956, Smith 55767 (Type, MICHl. 

Ph. pseudofestiva Smith, U.S.A.: California, Crescent city, Del Norte Co., 
under spruce, Oct. 31 , 1937, Smith 8272 (Type, MICHl. 

Section Phaeocollybia 
Type species: Phaeocollybia festiva (Fr.) Heim, Encycl. Mycol. 1: 70, 

1931 . 

Distinctive characteristics of this section are those considered in 
the key. Fourteen species associated to conifers or broad-leaved trees 
were studied, three of which are discussed as follows. 

Phaeoco!lybia ambigua Horak & Halling, Mycologia 83: 464, 1991. 
Figs. 26·27 

Horak and Halling (op. cit.) described this species from a Ouercus 
forest in Colombia and considered it to be an intermediate member 
between sect. Microsporae and sect. Phaeocollybia according the length 
of the spores. They stated that unless by ecological requirements this 
species keys out close to Mexican specimens of Ph. hi/ens (actually under 
Ph. guzmani as indicated above). However, the type of Ph. ambigua has 
big spores [(6.4·) 7.2·8 x 4·4.4 1·4.8) .uml inclusive bigger than those 
reported by Horak and Halling and cheilocystidia (12·) 20·36 (-40) x 3.2· 
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4.8 f..IITI, clavate to subcylindric·clavate. This authors described spores 
(5.5·) 6·7 x 3.5·4 J.im and cheilocystida 10-30 x 4-12 J.im, polymorphic 
or clavate. 

Material studied. COLOMBIA: Dept. Nariiio, Mpio. de Pasta, 8 
km E of Chachagui, Bosque El Comun, Nov. 22, 1988, Halling 6131 
(Holotype NY). 

Phaaocollybia quarcatorum Sing., Mycol. Helvetica 2: 254, 1987. 
f igs. 28-33 

This species was described from a Ouercus forest in Costa Rica 
(Singer, 1987) and later reported from a Ouercus forest in Colombia 
(Horak and Hailing, 1991 ). The studied specimens were collected from a 
new locality in Costa Rica also associated with Ouercus and present the 
following features: pileus 30· 70 mm in diam., conic·campanulate, viscid, 
glabrous, orange-brown (7C6) to reddish-brown (8f6); lamellae almost free, 
close, pale brown (5C4) to yellowish-brown ( ± 586); stipe 130·170 x 8· 
11 mm, tapering towards the base, ± concolorous with pileus surface; 
context white to cream color, with farinaceous odor; spores (8·) 8.8·9.6 
x (4.4·) 4.8·5.6 f.Jm, sublimoniform to sublimoniform-ellipsoid, attenuate 
towards the tip, apex slightly mucronate, apiculous conspicuous, finely 
verrucose, yellowish; cheilocystidia (16·) 20·40 (·48) x 2.4·4 f..IITI, clavate 
to subcylindric-clavate, hyaline, thin walled, numerous; epicutis gelatinized; 
clamps absent. This material was compared with the type (Singer 8 
12399, f)(figs. 28·29). Singer (1987) reported a phenol like odor while 
Horak and Hailing (1991) described a raphanoid odor. The farinaceous 
odor recorded in materials from Costa Rica relate it with Ph. singerii 
Guzman, Bandala & Montoya from Mexico (Guzman eta/., 1987), which 
also occurs under broad-leaved trees, but this later species is distinguished 
by its smaller, subellipsoid to subamygdaliform spores (weakly attenuate 
towards apex), 7.2·8 (·8.8) x 4·4.8 (·5.6) J.im and claviform·globose, 
subutriform or cylindric-clavate cheilocystidia 17 .6·25.6 x 4-6.4 (· 7 .2) f.Jm. 
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Figs. 29·35.· 29·33: PhiiiiDCDIIybill qullfCIItorum, 29: cheilocystidia (type); 30: 
spores; 31 : cheilocystidia (both from Garcia 7143); 32: cheilocystidia; 33: spores (both 
from Garcfa 7141). 34·35: Ph. simi/is, 34: spores; 35: cheilocystidia (both from type 
of Naucoria simi/is)( scale bar - 10 pm). 
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Material studied. COSTA RICA: Heredia, Barba, San Jose de Ia 
Montana, Paso llano, under Quercus, Jul. 15, 1991. Garcia 7141; 7143 
(ITCV). Cartage, El Empalme, in a Ouercus forest, Jul. 23, 1981 , Singer 
812399 (Type F as Ph. quercetl) . 

Phseocollybis simi/is (Bres.l Sing., Ulloa 22: 567, 1949. 
- Naucoria simi/is Bres., Icon. Myc. 16, tab. 794, 1930. 
non Ph. simi/iss. Smith, Brittonia 9: 207, 1957. 
Figs. 34·35 

This species was placed by Singer (1987) in sect. Subattenuatae 
according to the presence of clamps. However, Horak (1977) revising the 
type, pointed out the absence of these structures. Materiallrom China at 
WU considered by Singer op. cit. as the isotype, was studied here and 
no clamps were found, which situates Ph. simi/is in subgen. Phaeocollybia, 
as a member of sect. Phaeocollybia. This material has spores 8.8·11.2 x 
5.6· 7.2 (·81 pm, limoniform to limoniform-globose, with attenuated apex 
forming a mucron, apiculous conspicuous, thin walled, strongly verrucose, 
yellowish with yellowish-brown ornamentation, inamyloid; basidia 4-spored, 
clavate, sometimes trisporic, hyaline; pleurocystidia absent; cheilocystidia 
(18.4·1 20·29.6 x 3.2·4 (-4.8) pm, subcylindric to subcylindric·clavate, 
numerous but sometimes inconspicuous, hyaline, thin walled and epicutis 
not gelatinized. 

Ph. simi/is, Ph. neosimilis Sing. and Ph. attenuata (Smith) Sing. are 
the only species in this section that has limoniform·globose, mucronate, 
and strongly or ± strongly verrucose spores. The type of Ph. simi/is was 
collected probably in fagaceous forest (Singer, 19871. The two latter 
species occur in forests dominated by conifers and also are distinguished 
by their smaller spores, (8.4·) 8.8·9.6 (·10.4) x (5.2·1 5.6·6.4 pm in Ph. 
neosimilis which is known only from Mexico (Singer, 1957; 19701 and 
spores (6.4·1 7.2·8.8 x 4.8·5.6 pm in Ph. attenuata from U.S.A. (Smith, 
1937; 1957). On the other hand, Horak (1977) and Singer (19871 agree 
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in that the specimen described by Smith 11957) under Ph. simi/is 
corresponds to a different taxon. Horak (19771 considered it probably to 
be Ph. piceae Smith & Trappe while Singer 11986; 1987) suspected it to 
be Ph. neosimilis Sing.; may be this latter determination be correct due 
to the limoniform·globose spores and non caespitose habit described by 
Smith 1195 7). 

Material studied. CHINA: Prov. Yunnan bor.·occid ., circa vicum 
Ngulukii prope urbem lidjang, in regione temperata, Sep.·Oct. 1916, 
Handei-Mazzeti 12690 IWU, lsotype of Naucoria simi/is Bres.). 

Additional species studied of sect. Phaeocollybia: 
Ph. attenuata Smith, U.S.A.: Washington, near lapush, Clallam Co., under 

Douglas fir, Oct. 2, 1935, Smith 3343 (Type MICHl. 
Ph. christinae (Fr.) Heim, SWEEDEN: Smaland, Femsjii, under conifers, 

Bresinsky 4-312 (M as Ph. lateraria). SWITZERLAND: Valle di 
campo Fumina, under conifers, Sep. 5, 1974, Horak 74/304 (ZT). 

Ph. fa/lax Smith, U.S.A.: Washington, near lapush, Quillayute river, 
Clallam Co., under sitka spruce, Oct. 26, 1935, Smith 3342 (Type 
MICHl. 

Ph. kauffmanii (Smith) Sing., U.S.A.: Oregon, lake Tahkenitch, Douglas 
Co., under spruce, Nov. 18, 1935, Smith 3523 (Type MICHl. 

Ph. muscicolor Horak, NEW GUINEA: Papua, Morobe district, Bulolo, 
Watut, in Nothofagus forest, Jan. 23, 1972, Horak 72/115 
(Holotype ZT; lsotype XAL). 

Ph. neosimilis Sing., MEXICO: Estado de Mexico, Popocatepetl Volcano, 
San Pedro Nexapa to Paso de Cortes, under Abies religiosa, Jul. 
24, 1957, Singer M1586 IMICH, Type of Ph. attenuata ssp. 
mexicana Sing.). 

Ph. odorata Horak, NEW GUINEA: Papua, Morobe district. Bulolo, Watut, 
in Lithocarpus forest, Nov. 22, 1972. Horak 13/313 (Holotype 
ZT; lsotype XAL). 

Ph. piceae Smith & Trappe, U.S.A.: Oregon, Cascade Head Experimental 
Forest, Tillamook Co., under spruce and hemlock, Oct. 16, 1970, 
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Smith 79085 (Type MICHl. 
Ph. procera Horak, NEW GUINEA: Papua, Eastern Highlands, Mt. Michael, 

Frigano, in Nothofagus forest, Die. 6, 1971, Horak 11!380 
(Holotype ZT; lsotype XAL). 

Ph. singefll Guzman, Bandala & Montoya, MEXICO: Veracruz, 3 km N of 
Coatepec Viejo, Coatepec Co., mesophytic forest (subtropical), Aug. 
28, 1986, Bandafa·Muiioz 1008 (Holotype XAL; lsotype IBUG; 
ZT). 
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ABSTR ACT 

Two notcwonh)' keratinophilic fungal species isolated from tropical soils arc brien)' 
descri bed and illustrated : Ascocah•atia olveo lota Malloch c t Cain and 
!tta lbrancheo fi lomtntosa Sigle r ct Cannichac l. 

RESUMEN 

Sc dc.scribcn brcvemcnte e ilustran dos cspccics qucratinorn ica!i intcrcsantcs aisladas 
de suc los tropicalcs: Ascoca/votio a/J•eolata Malloch ct Cain and Malbranchea 
filiJ mentora Sigle r ct Cannichacl. 

During a survey of keratinophilic fungi on trop ical soi ls. 1wo inte resting species 
were isolated. Both species are uncommon and had o nl y been isolated on very few 
occasions. 

Ascocalvatia a/veolata Mal loch ct Cain. Can . J. Bnr. 49: 840, 197 1 (Fig. 1,2) 

Colonies on Leonian's medium, a1 2soc, in the darkness, sparse de nse, white 10 
light buff, powdery, margin undefined , presence of ascomata on all the surface, reverse 
pale brown. Ascomata subglobose to globose, 1-4.5 mm diam .. white to ligh1 ye llow. 
Asci subglobose 7-8 x. 5-6 ~m. eight-spored. Ascospor es kidney-shaped wi th a 
hyaline longi tudinal crest in the middle of the concave wall (0.5 ~m at the widest part), 4· 
4.5 x. 2·2.5 ~m. hyaline. one-celled. fi nely pined with the exception of the concave 
surface. 

Arthroconidia rapidly delimited by septa1ion of undifferentiated ferti le hyphae. 
usually intercalary, adjacent or alternate. in which case conncc1ed by hyaline, thin -walled 
and fragile cells which soon collapse and deteriorate. They are hyal ine. smooth-walled. 
clavate with truncate base and non-septate when tenninal; or cylindrical. barrel-shaped or 
unilaterally swollen with truncate ends. non-septate to two-sep1a1c when intercalary. 4.5-
14(18) x 1.5·3(3.5) ~m. 

Materi a l examined : FMR 4201 (=IMI 356788. CBS 283 .93). iso l. J. Cano, from 
fores t soil. Soroa, Pinarde l Rio, Cuba. March 1992. 



424 



425 
Ascocalvatia Malloch ct Cain (Malloch & Cain, 1971) is a very peculiar genus 

wi th a set of characteri stics not observed in other genera of the Eu r01ia lcs, such as: 1) 
closed ascomata with masses of asci separ.ued by th ick steril e bands: 2) asci wi th close ly 
packed parallel rows of ascospores: 3) ascospores kidney-shaped with pitted wall s and 4) 
a rare arthrocon idial anamorph. Despite great differences with the other members of the 
family, most au thors agree on the placement of this genus in the family Onygenaceae 
(Malloch & Cain, 197 1; Currah . 1985: v. Arx. 1987). The shape of the ascosporcs is 
reminiscent of Renispora Sigler e1 a/. (Sigler e1 at .. 1979) and Bifidocarpus Cano ec 
a/ . (Cano et al., 1994), but in tht former they are pigmented and in the latter they are 
smooth. Other diagnostic characters are very different in both genera . The features of the 
anamorph of A.al~eolata are also unusual. In some aspects, it s pattern of conidial 
dehiscence (rhexolysis and schizolysis) resembles that observed in 1/ormographis 
Guarro era/. (G uarro eta/., 1986) and in Onychocola Sigler (Sigler & Congly, 1990), 
but in the first well differentiated conidiophores. fonni ng synnemata. are present: and in 
the second the conidia usuall y persist in long chains and disjunctors are absent. 
Our isolate is the second or this spec ies. TI1e type was collected in Canada from carnivore 
dung. 

Fig.2.- Ascoca/vatia alveo/ata (FMR 420 1 ). a . Anamorph (bar= 10 11m ). 

Fig. I. - Ascoca/vatia alveo/ata (FMR 420 1). a. Ascomata (bar= I mm). b , 
Peridial cell s (bar= 10 11m). c, Capillitium-like thread (bar= 10 11m). d ,g. Asci (d, bar= I 
11m: g, bar= 10 11m). e.f,h , Ascospores (e.f. bar= I 11 m: h, bar= 10 11m). 
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Malbranchea filamentosa Sigler e1 Carmichael. Mycoraxon IS: 468. 1982 (Fig.3) 

Colonies on PYE at 25°C in the dark, measuring 35-40 mm diarn. at 21 days. 
initially white, becoming cream-colo ured to buff, floccose to cottony and slightly raised at 
the centre, velvety or powdery at the periphery, folded, margin irregula r, slightl y 
lobulate, sometinlCS wi lh hyal ine to cream-coloured exudate drop lets; reverse pale to dark 
brown . Vegetative h yphae hyaline, l . l-2 .1 IJ.m diam., smooth-walled. straight. 
Arthroconidi a borne o n straight , a.rcuate or curved latera l branches grouped in tufts. 
subhyal ine, tan in mass. smooth-walled, cylindrica l or curved. 2.0-5.0(6.0) x 1.2-2.0 
I'm. 

At 37°C growth is slower (25-29 mm diam. in 21 days). 
On OMA measuring 22-29 mm diam. at 2 1 days. cream-coloured to buff. powdery 

to granular in the periphery with a white and noccose cenmt.l umbo, margin irregular and 
gradually extending as concentric zonations; reverse reddish-brown. Elongate. spinose 
elements numerous on all the tested media {PYE, OMA, PDA. Sabouraud 1/10 dil. + 
salts). straight or slighlly nexuous, rigid. brown. sparsely septate. th ick-walled, smooth 
or slightly echinulate, tapering toward the apex. 1-2.5 ~m diam., branched and 
anastomosed formi ng a rigid network. 

Material exa mined : FMR 3858 (=CBS 19 .92. RV 24803). isol. Ch . de Vroey. 
from soil. Benm himpuma. Kasai. Zaire. Aug. 1968: FMR 3859 (=CBS 199.92. RV 
24801). isol. Ch . de Vroey. from soil. Bena tshimpuma. Kasai. Zaire. Aug. 1968: FMR 
3860 (=CBS 20 1.92. RV 24790). isol. Ch. de Vroey. from poultry farm soil . Kuriange. 
Burundi, Jun. 1968: UAMH 4097 (type). 

The most distinct ive feature of M. filamf!lltosa is the presence of the long spinose 
appendages. resembling those of Myxotrichum Ku nze (Orr er al., 1963). 1-lowevc:r, all 
the possible crosses between the available strains of M . filamenwsa failed and thus we 
were unable to obtain ascomata. Our isola tes. except in small details. are close to the type. 
which was isolated from soil in Argen tina (Sigler & Ca.nnichael. 1982) and to date these 
and other strains of the same origin were the onl y ones known. 
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auhroc:onidia (bar= 10 ~m). b.- Habi< (bar= 100 ~m). c.- ES!erile hyphae (bar= 10 ~). 
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~ The second fascicle of !he lichen exsiccat 
"Lecanoroid Lichens" is being issued by the Botanical 
Institute, University of Essen, Gennany. Some 
remarks on the taxonomy, no menclature and 
chemistry of the species distributed are made. 
Haematomma neglectum Lumbsch & Feige, Hale­
canis australis Lumbsch and Lecanora e/ixii Lumbsch 
are described as new. Schistoplaca is reduced into 
synonymy wilh Lecanora and S. alvearialis wilh L 
sphaerospora. 

The Botanical Insti tute of the University of Essen in Germany is continuing the 
publication of a series of lichens associated wilh the Lecanoraceae s. lat. . by 
the distribution of Fascicle ll of "Lecanoroid Lichens". This fascicle consists of 
20 numbers (nos. 21-40) . The majori ty of !he specimens being distributed were 
collected in Australia (6) , while five specimens come from Central Europe, two 
from !he Baleares (Spain) and lhree from Turkey. One specimen was collected 
on Madeira, two on the British Isles and one in the Asian pan of Russia. 

As before, !he exsiccat is being distributed in 20 complete and some incomplete 
sets on an exchange basis. The recipients of !his fascicle are identical to !hose 
of !he first fascicle (Lumbsch & Feige 1992). Material (including undetennined 
Sp!cimens) for distribution in our exsiccat, is always gratefully appreciated. 
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Material and Methods 
Material. Specimens were studied from the following herbaria: BRI. CBG. ESS. 
GZU. H. M, TUR, UPS and the private herbaria of PO Dr. Klaus Kalb 
(Neumarkt/Opf.) and H.T. Lumbsch. 

Methods. ~- Thalli and apothecia were cut using a freezing microtome in 
16-20 J.lffi thickness and stained with lactophenol cononblue. 

~cy. The chemical constituents were iden tified using th in layer chromato­
graphy, TLC (Culberson 1972. Culberson et al. 1981 , Culberson & Johnson 1982) 
and gradient-elution high performance liquid chromatography. HPLC (Feige et al . 
1993). 

Annotated list of the specimens 

No. 21: Haematomma neglectum Lumbsch & Feige spec. nov. 
Typus: Ponugal, MADEIRA , Llevada near Blandys Garden, I km NW of Camacha, 
32"4J'N. J6"50' W. ca. 150m al t. On Castanea vcsca. 10.11.1 993. G.B. Feige (ESS­
Holotypus). 

= Ha ematomma leprarioides auct. europ. non (Vainio) Vainio 
= Haematomma puniceumauct. europ. non (Ach.) Massal . 

Planla conicola. Thallus crustaceus, uniformis. adnatus. tenuis, continuus vel 
rimosus. aJbido-griseus usque ad lividogriseus, epruinosus. Soralia (0.1-)0.5-0.8 mm 
in diametro. rotundata, applanata vel paulum convexa; soredia farinosa. Prothallus 
atrogriseus. 

Apothecia 0,3-0.9 mm in diametro, sessilia, disci coccinei . Margines apotheciorum 
albido-grisei. laeves vel parum crenulati , nonnumquam sorediati. Conex hyalinus. 
inspersus, uniformis. Amphithecium crystalla magna continens. Parathecium 
hyalinum, ca. 10-15 ~m crassum. Epihymenium clare aurantiaco-brunneum. granu­
losum, 10-15 ~m altum. Hymenium hyalinum, 60-85 ~otm altum. Subhymenium 
hyalinum. Paraphyses simplices. Asci clavati , 55-85 x 9-14 I'm. Ascosporae 40-75 x 
4-5.5/Lm. 8-12 (-16)-septatae, elongatae. 

Thallus atranorinum et chloroatranorinum continens. 

Thallus crustose. unifonn, adnate. thin, continuous to rimose. whitish grey to 
pale grey. epruinose. Soralia (0 .1 -)0.5-0.8 mm in diam .. rounded. flat or 
slightly convex: soredia farinose. Prothallus blacltish grey. 

Apothecia 0.3-0.9 mm in diam .. immersed when young. sessile at maturity. 
discs scarlet, thalline margin concolorous with thallus. entire or crenulate. 
sometimes sorediate. Cortex hyaline. inspersed with small crystals. uniform . 
Amphithecium with large crystals. which do not resolve in KOH . Parathecium 
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hyaline, ca. 10-15 pm thick. Epihymenium bright orange-red. with orange 
crystals. not dissolving in KOH . 10-15 pm thick. Hymenium hyaline. 60-85 
pm tall. Subhymenium hyal ine. Paraphyses simple. apical ly sl ightly th ickened . 
Asci clavate. 55-85 x 9-14 ~tm . Ascospores 40-75 x 4-5.5 pm. 8-12 (-16)­
septate, elongate. one end attenuated. 

Chemistry : Thallus and soralia K + yellow. PD + pale yellow. C -. UV -. 
Apothecial discs K + purple. PD -. C -. UV -. Major substance: atranorin: 
minor substance: chloroatranorin. 

Haematomma negleccum is a lichen of the oceanic part of Western Europe. 
where it occurs in Ireland. Briuany and Portugal (Purvis et al . 1992) as well as 
on Madeira (Tavares 1952). Two collections of H. neglectum from Brazil 
(Prov. Rio de Janeiro) were k.i ndly submiued by Dr. KJaus Kalb 
(Neumarkt/Opf.). The species has been misidentified as H. puniceum or more 
recently as H. Jeprarioides by European authors (cf. Clauzade & Roux 1985 . 
Guillaumot 195 1. Ozenda & Clauzade 1970. Poell & Vezda 1977. Purvis eta! . 
1992). Haomatonuna puniceum is an esorediate species which differs further by 
containing placodiolic acid in addition to atranorin (Rogers 1982). The type 
specimen of H. Jeprarioides (TUR-V 4 147) also differs from H. neglectum. 
The type was collected in Brazi l (" ad corticem arboris prope Rio de Janeiro") 
and contains thiophaninic acid ( = 2,4-dichloro-6-0-methylnorlichcxanthone) as 
the major substance and atranorin and chloroatranorin as minor compounds. So 
far H. leprarioides s.str. is known with cenainty only from South America. A 
third corticolous and sorediate Haema tomma species is H. sorediarum described 
from Australia. This species is distinguished by the presence of placodiolic acid 
in addition to atranorin (Rogers 1982). 

No. 22: Hal«ania australis Lumbsch spec. nov. 
Typus: AUSTRALIA, New South Wales, Oaky Creek. 37 km NE of Boorowa. on 
Reids Flat Road. Brachychiton dominated steep slope: with large granite outcrops. 
34°08'$, 149°54'E. 450 m alt. On eutrophic siliceous rocks in a river bed. 
Associated lichens include Candelaria ronco/or and Phaeoph)'SCia spp.. 14. VIII. 
1991. H.T. lumbsch & H. Streimann (CBG-Holotypus). 

Planta saxicola. ThaJ lus crustaceus. unifonnis. adnatus. tenuis. continuus usque ad 
disperso areolatus. viridulo-brunneus ve l flavobrunneus, epruinosus. Soredia nulla. 
Prothallus nigrescens vel deficiens. 

Apothecia sessilia vel subimmersa. usque ad 0, 7 mm in diametro, disci obscure 
gri seo-brunnei. epruinosi . Margines apotheciorum viridulo-brunnei vel flavobrunnei. 
tenues , verrucosi vel crenulati. Excipulum lecanorinum, cortex absens, sed stratum 
algarum cum stratum epinecralum . Epihymenium fuscobrunneum. egranulosum . 
Hymenium ca. 60·80 ,u rn altum. Hypothecium et subhymenium hyalinum. Paraphyses 
ca. 2 ~-tm crassae. septatae, capitatae. Asci clavati , 8· spori . Ascosporae hyalinae , 
ellipsoideae, 1-septatae, 12,5-16,0 x 4.5-6.5 ~m. 
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Thallus alrallorinum, chloratranorinum et zeorinum continens. 

Thallus crustose. uniform. adnate . thin . continuous to dispersed areolate. 
greenish brown to yellowish brown. epruinose. Soredia absent. Prothallus 
blackish grey or absent. 

Apothecia sessile or subimmersed. up to 0. 7 mm in diam . . discs dark grey­
brown . red-brown when wet. epruinose. Apothecial margins concolorous with 
thaJius. thin . verrucose to crenulate. Excipulum lecanorine. cortex absent. but 
algae containing layer covered by an epinecral layer. Epihymenium red-brown. 
pigmentation not altered in KOH. without granules. Hymenium ca. 60-80 ~'"' 
high. Hypothecium and subhymenium hyaline. Paraphyses ca. 2 I'm thick. 
sepatate, apically slightly ramified and capitate, paraphysal apices with brown 
tips . Asci clavate. 8-spored. Ascospores hyaline. ellipsoid. ! -septate. 12.5-16.0 
X 4.5-6.5 jlm. 

Chemistry: Atranorin and zeorin as major substances and chloroatranorin as 
minor. 

Halecania australis is so far only known from the type local ity . where it grew 
on eutrophic rocks in a river bed in pasture land together with nitrophilous 
lichens such as Candelaria concolor. The genus Halecania is characterized by 
halonate ascospores and a Catillaria-type ascus and was placed in the 
Catillariaceae by M. Mayrhofer (1987. 1988). The genus consists of six 
species. The new species can be distinguished from the similar Halecania 
a/pivaga (TH . FR.) M. MAYRH . and H. ra//Sii (SALWEY) M. MAYRH. by its 
bright thallus colour and the thin thallus with a rough thal lus surface. 
Halecania alpivaga has a thicker and darker thallus and the apothecial discs are 
darker. while H. ralfsii has a darker thallus with a smooth surface. It occurs on 
coastal rocks in Scandinavia and the British Isles (Mayrhofer 1987). 

No. 23: Lecanora actopbila Weddell 
GREAT BRITAIN , Scotland, Inner Hebrides. Isle of lslay. Singing Beach, 3 km W 
of Port Ellen, 55 "37'N , 6° 13'W, 0-5 malt. On siliceous rocks in the mesic supra­
littoral zone with Ca loplaca marina. C. thallinicola. Catillan·a chalytJeia and 
l.ecanora helicopis, 26.Vlli . J993. E. & H.T. Lumbsch. 

No. 24: Lecanora argopbolis (Ach.) Ach. 
RUSSIA. Altai . Tschibit, 10 km W of Aktasch. 50•21 'N, 87"27'E, ca. 1100 malt . 
Steppe vegetation near the main road. On S-exposed sil iceous rocks. 16. Vll1.1993. T . 
Lunke. 

A detailed descriprion of L argopholis and discussion of its relationships was 
provided by Viinskli (1984). The species can be distinguished from the 
morphologically similar L fTusw/osa (Dickson) Ach . by the different spore size 
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and chcmisrry. While L trusw/osa has narrowly ellipsoid spores and usnic acid 
as the constant secondary metabolite. L argopholis possesses broadly ell ipsoid 
spores and con1ains atranorin as major conslituent. 

Vii.nskii. (1984) desc ribed a remarkable chemical variation wi thin L argopholis 
and distinguished nine chemodemes. Some of the chemical variation reported. 
however. might be due to insensitive equipment being unable to detect minor 
subsrances. In rhe specimens of L argopholis we examined. we could always 
detect atranorin as major substance and epanorin. chloroatranorin and zeorin in 
varying quantities . Norstictic acid was always present a minor substance. 
connorstictic acid was sometimes detected in traces . Moreover unidentified 
fatty acids were always found . 

The taxonomic position of L argopholis has been discussed by Brusse (1987). 
He described the genus Schistoplaca . which was placed in the Biatoraceae on 
the basis of ascus strucrure. The ascus was said to belong to the Biatora type. 
although the drawing by Brusse showed an ascus type rather different from 
those considered to be of the Biatora type by Hafellner (1984). He included 
Lecanora argopho/is in his new genus and supposed that more species currently 
placed in Lecanora should be transferred to Schistoplaca . A reexamination of 
the asci of both the type species of Schistoplaca , S. a/vearialis Brusse (UPS -
isotype) and Lt:canora argopholis, revealed that the asci of both species belong 
to the Lt:canora type sensu Hafellner (1984) and that therefore it does not seem 
necessary to separate either species at generic level from Lecanors. 
Consequently. we propose to reduce the genus Schistoplaca into synonymy 
with l...ecanora . Moreover S. alvearia lis was found to be a synonym of L 
sphaerospora MUll. Arg .. a common species on limestone in Southern Aus­
tralia (Lumbsch & Feige 1992). thus extending the distribution of that species 
to South Africa. 

No. 25: Lecaoora campestris (Schaerer) Hue 
SPAIN. Baleares. Menorca, Santa Roca S' lndio. 39. 58'5, 4°06'E, ca. 200m alt. On 
sands1one with Caloplaca scon'ophila . L£canora sulphurata . Peltula euploca. 
Polysporina simplex and Protoparmclia montagnei, 15 .1V. l992, G.B. Feige. 

Lecanora campestris is a rather common saxicolous lichen in Europe. It also 
occurs in California (Brodo, 1984). All records from other pans of the world 
are based on misidentifications (Lumbsch 1994). The species has a disjunct 
we5tem North American - European distribution . This distribution type has 
been discussed by Kirnefelt (1 980). The typification of L campestris is 
discussed by Brodo & Vitikainen (1984). A sonediate morphotype was 
described as ssp. dolomitica Gilbert (1984). A discussion of that subspecies and 
its relation to other saxicolous. sorediate species in Europe is g iven by Brodo et 
al. (1994). 
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By HPLC and TLC atranorin and Lcm-1 could be detected as major substances 
and the triterpenoids Lgr- 1, Lgr-2 and chloroatranorin as minor compounds. 
Kiimmerling (1991) detected zeorin in her material of L campestris, but failed 
to detect chloroatranorin . We could not find zeorin in the specimens of L 
campestris we examined, including material from Central Europe. Chloro­
atranorin could always be detected by means of HPLC. 

No. 26: Lecanora carplnea (L.) Vainio 
TURKEY. Anatolia. Prov. lzmir. Bozdagkoy. Bozdag Mtn .. 38°21 'N. 28°05' E, ca. 
1150 m alt . On Castanea sativa with Ca/oplaa spp. , Lecanora chlarolera. 
Ochrolechia spp., Porina aenea and Ramalina /Taxinca, 18.1V. I992. H.T. Lumbsch. 

This Holarctic species is easily recognized by the C + orange reaction of the 
apothecial disc. due to the presence of sordidone in the pruina, and the thick. 
gelatinous amphithecial cortex. A full description of the species is given by 
Imshaug & Brodo (I 966). Sordidone and atranorin were detected as major 
substances by TLC and HPLC. and eugenitol. as well as chlorcatranorin . as 
minor secondary products. 

No. 27: Lecanora chlarotera Nyl. 
TURKEY, Anatolia, Prov. lzmir, <;esme Peninsula. Akdag near Karaburun. Pine 
forest on the western slope of Akdag between Karaburun and Yaylal::Oy , 38°37 'N, 
26°28' E. alt. ca. 500 m. On Pinus twigs, 12.IV. 1992. H.T. Lumbsch. 

This species is rather common and polymorphic in Europe. Populations with 
verrucose apothecial margins have been distinguished as L rugose/Is Zahlbr. 
However, there are no consistent anatomical or chemical differences between 
the two morphotypes. therefore we would prefer - in agreement with various 
authors (Poelt 1952, Ozenda & Clauzade 1970, Wirth 1980. Clauzade & Roux 
1985) - to include L rugose/Is in L chlarotera. Several other authors prefer to 
keep the two morphotypes as distinct species (Brodo 1984. Purvis et al. 1992. 
Santesson 1993). 

Brodo (1984) reported L chlarotera from North America, but noticed chemical 
and morphological differences of the North American and the European popu­
lations. The species has not been reported from Japan (Miyawaki I 988). 
However, we examined two specimens agreeing both anatomically and 
chemical with L ch/srotera s.str. , which were collected by T. Ahti (Helsinki) 
in South America. 

Lecanora chlaroters contains gangaleoidin and atranorin as major compounds 
and chloroatranorin, norgangaleodin and roccetuc acid as minor substances. 

No. 28: Lecanora ciraunborealis Brodo & Vitikainen 
SWITZERLAND, Graubunden, Surselva, TK 25: 1193 TOdi , Tschegn Dago, Muletg 
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Gron. 1700 mail. On Picea abies, 24. VIll.l990, E. & H.T. Lumbsch. 

L.ecanora circumborealis is a boreal species. The difficulties in the distinction 
of L circumborealis and L pulicsris were discussed by Brodo (1984) and 
Brodo & Vitikainen (1984). The colour of the apothecial discs is variable in 
both species and rhe distributed material shows some variation of the disc 
colour. The sJX)rc size differs between the two species but there is an overlap in 
spore size. Chemically both species differ. While L pulicaris contains the 
fumarprotocetraric acid chemosyndrome. L circumborealis contains atranorin 
and roccellic acid as major compounds and chloroatranorin as a minor 
substance. However. it should be noted that sometimes fumarprotocetraric acid 
deficient populations occur in L pulicaris. 

No. 29: Lecanora elixii Lumbsch spec. nov. 
Typus: AUSTRALIA. New South Wales, Wolumba Peak, 16 km Wr<W of Merrim­
bula, 36' 53'5, 149' 44'E, 750 m alt. Dry sclerophyll forest on rocky ridge. often 
burnt. On basaltic rocks with Diploschisces eugantus. Pertus.aria lophOCdrpa . 
RhilOCarpon geographicum and Tephromela atra , 16.VI.l991 , H.T. Lumbsch & H. 
Streimann (CBG-Holotypus). 

Planta saxicola. Thallus crustaceus, uniformis, adnatus. tenuis. continuus vel 
disperso-verrucosus. luteo--albidus usque ad luteo-griseus, vel albido-griseus, 
epruinosus. Soredia nulla. Margo thallinus indetenninatus. Prothal lus non evolutus. 

Apothecia scssi lia. 0,3-0.9 mm in diametro, disci griseo-fusci, subcaeruleo pruinosi. 
Margines apotheciorum luteo-albidi vel luteo-grisci , tenues, laeves, verrucosi vel 
crenulati. Conex hyalinus, basaliter gelatinosus. inspersus. lateraliter 15-20 #lm. 

basaliter 20-40 J.Lm . Amphithecium crystalla minuta continens. Parathecium hyalinum . 
crystalla deficiens, ca. 10-15 11-m crassum. Epihymenium rubrofuscum, granulosum, 
ca. 15 J.Lm altum. Hymenium hyalinum. 65-75 11-m altum. Hypothecium ct sub­
hymenium hyalinum. Paraphyses ca. l ,5 #lm crassae, septatae. Asci clavati, 50-65 x 
12-14#1-m. octospori . Ascosporae hyalinae, non-scptatae. late ellipsoideae, 8.5 -12,5 x 
5.5-7,51'm. 

Thallus atranorinum, chloratranorinum. zeorinum et diversa xanthona continens. 

Thallus cruswse. unifonn. adnate. thin or very thin . continuous to disperse 
vem.~cose. yellowish white w yellowish grey. epruinose. sometimes reduced to 
small pans surrounding the apothecia. Soredia absent. Thallus margins inde­
finite. Prothallus not visible . 

Apothecia sessile. 0.3-0.9 mm in diam .. discs g rey-brown to bluish grey. 
bluish to bluish grey pruinose. Apothecial margins concolorous with thallus . 
thin. smooth . vem.~cose to crenulate. Conex distinct at base. hyaline. more or 
less ge latinous. slightly inspersed with small cryslals. 15-20 14m laterally and 
20-40 11m at the base. Amphithecium with small cryslals (Pol + ). cryslals 
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rapidly dissolving in KOH (campestris type). Parathecium hyaline. without 
crystals (Pol -). 10-15 I'm thick. Epihymenium reddish brown. the pigmen­
tation completely dissolving in KOH. with crystals on the epihymenium (Pol 
+) (chlarotera type). Hymenium hyaline. 65-75 I'm high. Hypothecium and 
subhymenium hyaline. Paraphyses ca. 1.5 I'm thick. septate. apically slightly 
ramified and not thickened. Asci clavate. 50-65 x I 0-14 pm. 8-spored. Spores 
broadly ellipsoid. 8.5- 12.5 x 5.5-7.5 pm. 

Chemistry: Thallus and apothecial margins: K + yellow. C + orange. KC + 
orange. PD + yellowish orange. Major substances: atranorin. 5. 7-dichloro-3-
0-methylnorlichexanthone. isoarthothelin. 3-0-methylasemone and 2.5 .7-
trichloro-3-0-methylnorlichexanthone: minor substances : arthothelin. asemone. 
chloroatranorin. 2. 7 -dichloronorlichexanthone. 5. 7-dichloronorlichexanthone. 
2.5. 7-trichlorolichexanthone. 

Etymology: The new species is named in honour of our friend Prof. Dr. John 
A. Elix (Canberra. Australia). who is well known as an outstanding lichen 
chemist and taxonomist. 

Habitat : The new species grows on siliceous rocks in more or less exposed 
habitats. Associated lichens found growing with the new species include 
Lecanora subglaucodea, Pertusaria lophocarpa, Tephrome/a atra and Xantho­
parmelia spp. 

Distribution: So far L elixii has been collected on the South Island of New 
Zealand and in temperate southeastern Australia. The species seems to be 
distributed in temperate Australasia and to be restricred to montane altitudes. 
However , due to the small number of known collections these remarks must 
remain preliminary. 

Remarks: Lecanora elixii is characrerized by the presence of the 2,5 .7-
trichloro-3-0 -melhylnorlichexanthone chemosyndrome. relatively smaJI and 
broadly ellipsoid spores. the reduced thallus and pruinose apothccial disks. 
Moreover the epihymenium belongs to the chlarorera type according to Brodo 
(1984), with the epihymenial pigmentation rapidly resolving in KOH . A 
detailed discussion of the Lecanora species containing the 2.5.7-t.ri chloro-3-0-
methylnorlichexanthone chemosyndrome is given by Lumbsch et al. (1994). 

Addi tionaJ specimens examined ( = paratypes): Australia: New South Wales: Blue 
Mts. , 3 km SE of U:ura, Sublime Point Lookout, 33°44'S, 150. 20'E, 905 m alt .. 
1.2.1 986, G. &mbold 4114 (M). - Mt. Kaputar National Park. W Kaputar Rocks, 
30° 16'30" 5, 150°09'E. 1450 malt .. 8.2 .1987. P. "*'rrorsy 450 (BRJ-49 l507). New 
Zealand: South Island: Canterbury, Mt. Peel, Lynn Stream Valley . Long Speer 
above Acland's Hut. 43. 50'30"$. 171 ° 10'30"-171 ° li'30"E. 600-1 100 m al t .. 
15 . 1. 1985. H. Mayrhofer 9054. H. Hertel & B.P.J. Molloy (GZU). 
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So. 30: Lecanora hel>a Stizenb. 
AUSTRALIA , Queensland. Laguna Bay. a few km NE ofTewantin. ca. 140 km N of 
Brisbane, 26°20'$, 153°03'E. 5 m alt. Seashore vegetation with Casuarina glauc~ 

and Banksia int~grifolia. On Casuarina. 23. VIII. 1992. K. & A. Kalb. 

Lccanora belva is morphologically similar to L leprosa. Both species have a 
pantropical distribution. Chemically they are readi ly distinguished. Lccanora 
Jeprosa contains the gangaleoidin and atranorin chemosyndromes (Lumbsch & 
El ix 1993). while atranorin and 2' -O.methylperlatolic acid can be detected in L 
belva as major compounds and chloroatranorin. 2' -0-methylhyperlatolic. 2 ' -0. 
methylisohyperlatolic and 2' -O.methylsuperlatolic acids as minor compounds. 
A full description and discussion of the relationships of L belva is given by 
Lumbsch (1994). 

No. 31 : Lecanorajamesii l.aundon 
GREAT BRITAIN. Scotland. Inner Hebrides. Isle of !slay. On the roadside between 
Ardbeg and the Kildalton church, Loch a Chnuic. Remnant forest in hcathland. 
55 °40'N. 6°04' W, 20 m alt. On Salix with Degelia atlantica . Lecanora con/Usa, 
Oc:hrolechia androgyna and Penusaria pertusa. 24.VIU. I993. E. & H.T. Lumbsch. 

A detailed discussion of this sorediate species. known from Western Europe 
and South America. was given by Brodo & Elix (1993). The specimen distri­
buled contains usnic acid and chloroatranorin as major compounds and 
atranorin and 2-0.methylsulphurellin as minor substances. 

No. 32: Lecanora lividocinerea Bag!. 
SPAIN, Baleares, Menorca, S part of the island. Punta Galdana. Pinar at the coast. 
39"56'N. 3"58'W. 20-30 malt. On Pinus maritima. IO.V. I991 , G.B. & I. Feige. 

This lichen occurs in regions of winter rainfall in Soulhem Europe and Western 
Austral ia (Lumbsch I 994). Data concerning the distribution in Europe and its 
sociology are presented by Abassi Maaf & Roux (I 984). It has been overlooked 
in Europe and often misidentified as L chlarotcra. The latter species can be 
distinguished. however. by the presence of the gangaleoidin chemosyndrome 
(thallus C -. while L lividocinerea is C + red). darker apothecial discs and 
narrower ascospores. 

Lecanora lividocinerea contains atranorin and 3,5-dichloro-2' -0-methylanziaic 
acid ( = sulphurellin) as major substances and chloroatranorin and depsides 
related to sulphureHin as minor compounds. The structure of the new minor 
substances is cum:ntly under investigation by Prof. Elix (Canberra) and 
coworkers. The presence of sulphurellin has already been reponed by Brodo & 
Elix (1993). 
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No. 33: Lecanora muralis (Schreb.) Rabenh. 
GERMANY, Sachsen-Anhalt, Wimmelburg. copper schist dumps of the Otto 
Schachte at the Hiineberg near Eislcben . On copper schist . 5.1X. 1991. G. B. & I. 
Feige & S. H uneck. 

No. 34: Lecanora plumosa Mull . Arg. 
AUSTRALIA, Nonbem Territory, Cunain Falls . 38 km ESE of Batchelor. Shaded 
narrow, creek side with Corallia, Calophyllum and Ardisia. 13°05'5 . 130°40' £ , 60 
malt. On siliceous rocks on forest floor, 3. ¥11. 1991. H.T. Lumbsch. J.A. Elix & H. 
Streimann . 

Lecanora p/umosa is chemically identical to L helvs in containing the atranorin 
and the 2' -O.methylperlatolic acid chemosyndromes. This saxicolous lichen is 
widely distributed in nonhern and eastern Australia (lumbsch 1994). We 
recently examined a specimen of this species collected in South Africa from 
Miinchen (M) (South Africa. Natal , Howick, 29°29 'S, 30° 14' E. ca . 950-1000 
malt.. 15 .III.I990. Triebel & Rambold 712 f) , thus extending the distribution 
o r L plumosa to a second continenr and suggesting a Gondwanian type or 
disjunction. 

No. 35: Lecanora pseudistera Nyl. 
AUSTRALIA, Victoria, Western District, Wangoom, 38°70'5. 142°35' E, ca. 100m 
alt . Basaltic outcrops in pasture land. On basaltic rocks. Associated lichens include 
CJJncklariella vitellina. Di'ploschistes scruposus. D. sticricus. Parmotrema 
reticularum, Puncrelia subrodecta and Xanthoparmelia scabrosa. 29. Vll . l991, H.T. 
Lumbsch & W.H. Ewers. 

Lecanora pseudistera is characterized by large crystals in the amphithecium. 
the glabrata type epihymenium and the presence of the 2' -O.methylper1ato1ic 
acid chemosyndrome. It is a common, subcosmopolitan lichen. which grows on 
siliceous rocks and on soil. It is known from southern Europe (Brodo 1984. 
Nimis 1993). North America (Brodo 1984). southern Africa and America, as 
well as Australasia (Lumbsch 1994). The species has been reponed by Miya­
walci (1988) from Japan under the name or L galactinula . In Australasia it is 
the most common saxicolous species or the L subfusca group and has been 
often misidentified as L campestris. This species. however. differs both 
anatomically and chemically (see above). 

No. 36: Lecanora pulicari5 (Pers.) Ach. 
GERMANY, Bavaria, Kr. Ebersberg, Egelburger See. avenue at the S border of the 
lake. 48°28'N, 11 °96' E, alt. ca. 550 m. On Alnus, 8.1l1.1993, H.T. Lumbsch. 

This lichen contains fumarprotocetraric acid and atranorin as major substances 
and confumarprotocetraric and protocetraric acids and chloroatranorin as minor 
substances. See aOOve for the distinction of L pulicaris and L circumborealis. 
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No. 37: Lecanora reuteri Schaerer 
AUSTRJA. Steiermark. Bez. Bruck an der Mur. Hochschwabgruppe. W-Abbniche 
der Pribitz-Mauer gegen die Pfarrcr Lacke. ca. 920 m ah. On overhanging limestone, 
20. V1.1993. H. Kockinger. H. Pittoni & J. Poelt. 

Lecanora reuteri is a Mediterranean-alpine lichen. which grows on calciferous 
rocks. A descript ion is given by Poelt (1958). This member of sect. Saccharon 
of the subgen. Placcxlium prooved to be a rich source of norlichexan1hones. 

By HPLC and TLC we detected arthothelin . norlichexanthone. 2.5-dichloronor­
lichexanthone. 3-0-methylarthothel in ( = thuringian) and 4-chloro-6-0-methyl­
norlichexanthone as major substances: 2-chloronorlichexanthone and 2.4-
dichloronorlichexanchone as minor compounds. and isoarthothelin . thiophaninic 
acid ( = 2. 4-dichloro-6-0-methylnorlichexanthone ), 2-ch loro-6-0-methylnorli ­
chexanthone. 4-chloronorlichexanthone. 4 .5-dichloronorlichexanthone and 6-0. 
methylarthothelin as well as unidentified xanthones in traces. Arthothelin and 
norlichexanthone were already reported by Santesson ( 1968) from L reuteri. 

No. 38: Lecaoora swartzii ssp. caulesceos (Ste iner) Leuckert & Poelt 
TURKEY, Anatolia, Prov. lzmir. Bozdag Mtn .. E of Bozdagkoy. 38"2 1 ' N. 28"06'E. 
ca. 1700 m alt. On overhanging, shaded slate rocks, 18.1V. I992, H. T. Lumbsch. 

This subspecies is characterized by small fruticose thalli (Leuckert & Poelt 
1989). Chemical ly ssp. cau/escens is identical with ssp. swanzii in having 
sordidone and atranorin as major compounds and eugenirol and chloroatranorin 
as minor substances. Poelt (1989) described a detailed anatomical study of th is 
remarkable small fru ticose lichen in a group of crustose taxa . 

No. 39: Lecaoora tropica Zahlbr. 
AUSTRALIA . Northern Territory, Table Top Range. Litchfield Park, 25 km SE of 
Batchelor. l 3° l l 'S, 130°50'E. 180m alt. Burnt Eucalyptus woodland with dense 
undcrstorey of Grevillea. Owenia . Acada and Pouteria amongst sandstone boulders. 
On Ficus. 2.VII. I99. H.T. Lumbsch. J.A. El ix & H. Streimann . 

This pantropical species is treated in some detai l by Lumbsch (1994). The name 
L tropics was int roduced by Zahlbruckner (1928) for L subcrcnulata (Nyl. ) 
Nyl . non Mull . Arg. Lecanora byssinula Kalb is a superfluous name suggested 
for the same taxon as discussed by Lumbsch (loc. cit. ). Atranorin. chodatin . 
demethylchodatin and zeorin can be detected as major substances by TLC and 
HPLC. and chloroatranorin. 3-0-methylthiophanic ac id. thiophanic acid and 
funher unidentified xanthones as minor comp:>unds. 

No. 40: Tepbromela anneoiaca (DC.) Hertel & Rambold 
Austria. Tyrol, Pfunds, Platzalm, 46"59'N, 10"39'E, 2100-2200 malt. On si liceous 
rocks. Associated lichens included Be/lemerea alpina. l..ix:anora bicincta. L 
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oreinoides and Ophioparma ~entosa . 22. Vlll.l990. H.T. Lumbsch. B. Mies. S. Paus 
& G. Bremer. 

The mate rial distributed contains aJectorialic. barbatolic and roccellic acids as 
major compounds and alectorialin . bart>atolin. 5. 7-dihydroxy-6-methylphthalide 
and 6-fonnyl-5. 7-dihdroxyphthalide as minor substances. In principal these 
resul ts arc agreement with those by Huneck & Elix (1993). 

We wish to thank the curators of the cited herbaria and the private collectors for 
sending us specimens in their care for examination. We gratefuUy acknowledge the 
assi stance of all those who helped with the collection of the specimens. by collecting 
or organizing excursions or sending us material for distribution. especially Mr. G. 
Bremer, Prof. Dr. J.A. Elix, Dr. W.H. Ewers, M rs . I. Feige, Or. G. Ginner, Dr. S. 
Huneck. Dr. V. John. Mrs. A. & Dr. K. Kalb. Dr. H. KOckinger, Dr. E. Lumbsch. 
Mr. T . Lunke, Or. B. Mies. Mrs. S . Paus, Dr. H. Pittoni, Prof. Dr. J. Poelt , Mr. H. 
Streimann. We thank Prof. Dr. J.A. El ix for his comments on the manuscript. Prof. 
Dr. Ch. Leuckert kindly reviewed our manuscript. 
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ABSTRACT 

Lactarius mexicanus is descr i bed as a new 
species of Subsec tion scrobiculati. It is common 
and abundant in coniferous or mixed forests on the 
highest volcanoes in Central Mexico in association 
with Abies religiosa. This taxon has previously 
been confused with L. scrobiculatus in Mexico . It 
is similar to L. scrobiculatus var. montanus and 
L . intermedius, but d i stinct by pileus co l o r, 
lamellae frequency, stipe size and ornamentation, 
spore print co l o r, basidiospore size and height of 
the ornamentation, basidia and macrocystidia size , 
and habitat . A detai l ed description, together 
with illustrations and i nformation about the 
distribution, habitat, phenology, and frequenc y of 
this t axon are present ed . 

RESUMEN 

Lac tarius mexicanus se describe como una 
especie nueva de la Subsecci6n Sc robicul a ti. Es 
comUn y abundante en los bosquee de coniferas o 
mixtos de los grandes volcanes del centro de 
Mi!x ico en asociaci6n con Abies religiosa. En 
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Mexico este tax6n ha sido previamente confundido 
con L. scrobiculatus. Es similar a L. 
scrobiculatus var. montanus y a L. intermedius , 
pero se distingue por el color del pileo, 
frecuencia de las lAminas , tamano y ornamentaci6n 
del estipite, color de la esporada, tamano de las 
basidiosporas y altura de su ornamentaci6n , tamaf'ao 
de los basidioa y macrocistidios, y por el 
hAbitat. Se presenta una descripci6n detallada, 
con ilustraciones e informaci6n acerca de la 
distribuci6n, hAbitat , fenologia y frecuencia de 
este tax6n . 

INTRODUCTION 

Although the genus Lactarius Pers. ex S. F. 
Gray is a conspicuous element of the forest mycota 
of Mexico, it has received careful attention only 
in the last few years (Guevara et al., 1987; 
Montoya et al . , 1990). 

Montoya et al . (1990) presented a check list 
of 45 species reported in Mexico prior to 1989. 
Since this date, another 9 species previously 
unknown from Mexico have been reported (Cifuentes 
et al., 1989, 1993; Singer, 1990; Laferriere & 
Gilbertson , 1992; Lalli & Pacioni, 1992). 
Including the taxon described in this paper, 55 
taxa of Lactarius are presently known from Mexico. 
The total number of taxa in Mexico is unclear 
since many early reports are not substantiated by 
voucher collect ions and the occurrence and correct 
determination of additional species remains to be 
ascertained. 

MATERIALS AND METHODS 

Capitalized color terms followed by alphanumer i ca l 
notations in parentheses are from Kornerup & Wanscher 
( 1978). Uncapitalized color terms are the author • s 
approximations of colors . Spore deposit color followed by 
alphanumerical notations in parentheses are from Romagnesi 
(1967). 

Basidiospore size, excluding ornamentation, and shape 
were determined by measuring at least 30 spores per specimen 
from spore deposits. Basidiospore volume was determined 
using the formula of Breitenbach & Kdlnzlin {1991). The 
following notations are used for reporting basidiospore 
data: L • mean length range; w = mean width range; Q : mean 
length/width range; V = mean volume range . Description of 
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basidiospore ornamentat ion is given as it appears in 
Melzer 's reagent; other structures were studied in 5\ KOH. 
Bas idia length excludes sterigmata length. For the purpose 
of this study, we consider macrocystidia to be the 
pleurocyatidia and cheilocystidia typical of the 
Russulaceae, pseudocyetidia as cyetidia which terminate 
laticlferous hyphae and project into the hymenium, and 
marginal cel ls as non-macrocystidia which terminate the 
hyphae of the lamellar edge (KUhner & Romagnesi, 1953; 
Buyck, 1991). Drawi ngs of microscopic et~uctures were made 
with the aid of a camera lucida . Stippling indicates the 
contents of macrocystidia a nd laticiferous hyphae. 

Most of the specimens studied were deposited in the 
Institute Polit9c nico Nacional at the Mycological Herbarium 
o f the Escuela Nacional de Ciencias Biol6gicas (ENCB). When 
the abbreviation TLXM follows specimen data, it means the 
specimen was deposited in the Universidad Aut6noma de 
Tlaxcala at the Herbar i um of the Centro de Investigaciones 
en Ciencias Biol6gicas which is not listed in Index 
Herbariorum (Holmgren et al., 1990) . 

For comparison with the species of Lactarius described 
here, other members of Subsection Scrobiculati fr om Europe 
and North America were examined including one collection of 
L. scrobiculatus (Scop.: Fr.) Fr. sensu stricto 
(Switz.erland, leg. G. Guz.m.§n, det. H. Clemenc;on, in ENCB ) 
and two collections of L. scrobiculatus var. canadensis 
(Smith) Hesler & Smith (United states, leg . & det. 1\.H. 
Smith, in ENCB from MICH; l eg. & det. A.S. Methven, in TLXM 
from EIU). 

To evaluate the spatial frequenc y of L. mexicanus , we 

!~~l~;~~n!~e ( ~;~~~~s ~~~~r i~~~ ~~ ~;~=~=~~e P~~t:l ( 4 ~ 1 ;s:b 
m), each divided into 6 4 subplots ( 5 x 5 m), were 
established. Two of the plots were in a fir stand and two 
in a pine-fir stand at 3300-3500 m altitude on the canada 
Gra nde of La Malintzi Volcano, state of Tlaxcala, Mexico. 
The study plots have an eastern exposure and a slope of ± 
15\. The forest is dominated by Abies religiosa (HBK . ) 
Schl. & Cham. mixed with Pinus hartwegii Linbl, Salix 
paradoxa HBK., a nd Alnus jorullensis HBK. Fir plots 
(numbered 1 and 2) are composed of 98 - 100\ A. r eligiosa 
and 0 - 2\ s. paradoxa. Pine-fir plots (numbered 3 and 4) 
are composed of 5 - 30\ P . hartwegii , 66 - 95\ A. rel igiosa, 
and 0 - 4\ A. jorullensis. Plots were visited every two 
weeks from May to November 1990 and from Hay to December 
1991, with the exception of week 37 in 1991. Basidiomata 
were mapped and removed from the study plots. A frequency 
of 1 indicates occurrence of basidiomata in all 64 subplots, 
0. 5 indicates occurrence in 32 subplots , 0 indicates no 
occurrence. The spatial frequency coefficient corresponds 
to the number of subplots from both plots of a given forest 
stand i n which basidiomata were present during the study 
period. The spatial frequency coefficient was established 
according to the following classes (Villeneuve et al., 
1988): extremely inf requent (basidiomata in 1- 4 subplots 
per stand), very infrequent (5 - 8 subplots) , inf requent (9 
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- 16 subplots), frequent {17 - 32 subplots), very frequent 
(33 - 6 4 subplots) , and extremely frequent (65 - 128 
s ubplots). 

DESCRIPTION OF THE TAXON 

Lactarius mexicanus Kong et Estrada, sp. nov. 

Fig. 1 - 5 

Pileus 95 - 200 mm latus convexo- depressus dein plano­
depressus vel infundibuliformis, margine fibrillose et 
involuto dein glabro et arcuato undulate, subviscidus vel 
glutinosus azonatus vel obscure zonatus glaber vel margine 
adnato-fibrilloso, subflavus vel cremeus, brunneus ubi 
contusus. Caro alba aeri exposita sulphurea prope lamellas, 
adore fragranti sapore subacri vel miti. Latex albus aeri 
expositus sulphureus, sapore acri. Lamellae adnatae vel 
d ecurre ntes confercae vel subdistantes prope stipitem 
furcatae subcrassae 5 - 13 mm latae lamell ul is numerosis 
subflavae dein cremeae vel cremeoroseae, flavae dein 
brunneae ubi contusae. Stipes 70 - 180 mm longus 20 - 60 mm 
crassus elongatus cylindratus subventricosus vel clavatus 
siccus apice pruinoso inter lamellas scrobiculatus albus vel 
cremeus, base pileo concoloris, flavus dein brunneus ubi 
contusus, cavus. Sporae i n cumulo cremeae (IIb-IIc 
Romagnesii) (7.9-) 8.2 - 9.7 (-10.9) x (6.7-) 7.1 - 7.9 ( -

~;1) famt:Le~l~~!~i~e0a"e66r~m~ wl ~1:·!8 ;,g6;5 
/ml ~~:::~b~~~ 

ornamento subreticulato (0.3 - ) 0.6 - 0.9 ( - 1.2) ~m alto. 
Basidia (39. 1-) 48.9- 65.4 ( - 77.0) x (8.6-) 9.3- 11.9 (-
16 . 7) 1-1m clavata tetrasterigmatica, sterigmatibus 5. 4 - 10.8 
x 1. 5 - 2.4 1-1m. Ma crocystidia (50.5 - ) 62.4 - 90.2 ( -11 0.8) 
x (6.8-) 8.1 - 12 . 3 (-16.2) 1-1m fusoidea vel subventricosa 
mucronata dispersa (0-) 13 - 27 (-35) ~m proiecta nulla vel 
rara in acie . Pseudocystidia (5.2 - ) 6.2 - 10.2 ( -1 7.7) ~m 
lata plerumque cylindrica numerosa (0 - ) 12 - 35 ( - 46) ~m 
proiecta. Cellulae marginales (10 . 2 - ) 13.0 - 33.4 ( -39.5 ) 
x (5.5 - ) 6.1 - 9.8 (-10.3) 1-1m versiformes. Pileipellis 
crassitudine inconstanti hyphis horizontalibus vel 
intertextis, gelatinosa compos ita. Stipitipellis hyphis 
horizontalibus intertextis vel erectis, pseudoparenchymatosa 
in scrobiculis, non gelatinosa composita. Hyphae 
inamyloideae defibulatae. 

Ad terram arenosam (solo non calcareo). Solitario vel 
gregatim . In abietibus et silvis mixtis semper sub Abiete 
religiosa. Iunius - Novembris. 

HOLOTYPUS: MEXICO, Tlaxcala, Municipio de Huamantla, 
Parque Nacional La Malinche, ladera Este del VolcAn La 
Malintzi, Canada Grande, 28.VIII.1992, A. Kong 2448 (Herb . 
TLXM; Isotypus: ENCB, EIU). 
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Piq. 1. Basidiomata of Lactarius mexicanus . A. 
Holotypus, A . Kong 2448, x 1/4. B . Part of the 
Holotypus, x 2 / 5 . 
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Fig . 2. Lactarius mexicanus. A. Stipe apex from 
young basidiomata of the Holotypus, x 3 . B. 
Margin from young basidiomata of the Holotypus , x 
3. c. Basidiomata, A. Kong 2240, x 3{7. 
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Pileus (Pigs. 1 - 3) 70 - 200 (-270) rnm 
broad, convex-depressed with margin inrolled when 
young becoming plano-convex to infundibuliform 
with uplifted arching margin in age; surface 
subviscid to viscid, glabrous to innately 
fibrillose toward margin , azonate or rarely 
obscurely zonate, Pastel Yellow (2A4) or cream 
color (4A3) at times with Grayish Yellow (2B5, 
3B5, 4B5, 4C5) tones, staining Yellowish Brown 
(5E5, 5F7), Light Brown (706) or Brown (607, 608, 
7E6) when bruised or in age ; margin initially 
fibrillose-tomentose but soon glabrous, irregular. 
Context 5 10 rnm thick at midradius, hard, 
brittle, white, colored like the pileus beneath 
the cuticle, quickly turning Yellow (2A6) on 
exposure, mainly as a line of latex above the 
lamellae, slowly staining Yellowish Brown (505) on 
exposure, odor mild, taste mild or slightly acrid. 
Latex white, abundant to scanty, quickly turning 
Yellow (2A6) on exposure, staining flesh and 
lamellae yellow then brown; taste slowly acrid. 
Lamellae adnate when young , subdecurrent or 
decurrent i n age, close to subdistant, forking 
near the stipe, with numerous lamellulae, 5 - 13 
mm broad, brittle, at first Pale Yellow (2A3) then 
Cream (4A3), with Salmon (6A4) to Pale Red (7A3 , 
7A4) tones, staining yellow then Yellowish Brown 
(5E4, 5E5, 5E6, 5E7), Brown (6E4, 7E4) or Reddish 
Brown (8E4) when bruised. Stipe 60 - 100 (-180) 
x (15-) 20 - 45 (-70) rnm, equal, subventricose or 
obclavate, centrally attached or slightly 
eccentric; surface dry, pruinose at top, pruina 
continuing up between the lamellae, smooth to 
longitudinally wrinkled or corrugated toward the 
base in age; scrobiculate or obscurely 
scrobiculate; initially white then Yellowi sh White 
(1A2), Pale Yellow (1A3) or Pastel Yellow (1A4 , 
2A4), pale brown, brown or concolorous with the 
pileus toward the base in age, stain ing yellow 
then Light Brown (506, 606, 706) or Brown (7E6) 
when bruised; scrobiculae Grayish Yellow ( 154, 
254, 354 , 454) , Pale Yellow (3A3), Dull Yellow 
(3B4) or Yellowish Brown (5E6); tomentose around 
the base, with several attached rhizomorphs, 
tomentum concolorous with the surface; c orte x 
hard, hollow, concolorous with pileus context, 
staining Yellow (2A6) on exposure , then Light 
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Fiq. 3 . Sections of basidiomata of Lactarius 
mexicanus. A. Holotypus . B. A . Kong 2240. 
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Brown ( 506, 606, 706) or Brown (7E6 ). 

Macrochemical reactions: 10% Feso4 - pinkish 
grey on context. Guaiacol - reddish or purplish 
red on context. 5% KOH - yellowish orange on 
pileus; yellowish orange to yellowish on context; 
Reddish Orange (7B8) on latex. 2% Phenol 
purplish brown to dark reddish brown on context. 
Sultotormol - purplish brown to purplish red or 
purplish grey on context. 

Spore deposit cream color (IIb-IIc) in thick 
deposits on white paper. Bas idiospores (Fig. 4A) 
(n = 330) (7.4-) 7.9 - 9.8 (-10.9) x (6.3-) 6.6 -
7 . 9 (-8.4) ~m (L = 8.39- 9.50 ~m ; w = 6.86- 7.48 
~m); subglobose to broadly ellifsoid (Q = 1.19-
1.34; v = 206.73 - 262.48 ~m); ornamentation 
amyloid, 0.3 - 0.9 (-1.3) ~m high, consisting of 
interconnecting verrucae, lines and ridges, 
forming a broken or partial reticulum with 
scattered isolated verrucae; plage inamyloid or at 
times with a diffuse amyloid coating . Basidia 
(Fig. 4B) (39-) 48 - 70 (- 80) X (7-) 9 - 13 (-17) 
~m, clavate to subventricose, four-sterigmate, 
rarely two-sterigmate; hyaline or with brownish 
yellow contents in KOH; sterigmata 5 - 11 x 1.5 -
2.5 ~m. Macrocystidia (Figs. 4C, 5A, SB) (40-) 50 

115 (-130) x (6-) 8 - 13 (-17) ~m. fusoid, 
subcylindric or subventricose, with mucronate, 
obtuse apices and subapical constrictions; 
scattered in the hymenium, absent or rare in the 
lamellae edge; projecting 10 - 45 (-65) ~m beyond 
the basidioles, rarely embedded in the hymen ium ; 
contents yellowish brown and refractive in KOH, 
dark purple, blackish purple or black in 
Sulfovanillin (SV) . Pseudocystidia (Fig. 5C) (5-) 
6 - 11 (-18) ~m broad, cylindric and sinuous, at 
times forked; apices obtuse, rarely subcapitate or 
mucronate, at times with subapical constrictions; 
abundant in the hymenium, often present at the 
edge of the lamellae; embedded or projecting up to 
65 ~m beyond the basidioles; contents similar as 
the macrocystidia . Marginal cells (Fig. 50 ) (9-) 
15 - 34 (-40) x (4-) 6 - 10 (-12) ~m. variable in 
shape, short cells with a broad base and 
subisodiametric joint cells; rarely large, 
ventricose, clavate, subfusoid or cylindric; 



452 

Fig. 4 . Microscopic features of Lact:arius 
mexicanus, Holot:ypus. A. Basidiospores. B. 
Basidia. c. Macrocyst idia. 
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Fig.. 5. Microscopic features of Lactarius 
mex~canus, Holotypus. A . Macrocystidia. B. 
Macrocystidia of the lamellar edge. C . 
Pseudocystidia. D. Marginal cells . 
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apices obtuse to mucronate; hyaline i n KOH, no 
reaction in sv. Subhymenium filamentous to 
subcellular, hyphae 3 - 10 ~m broad, hyaline i n 
KOH. Laticiterous hyphae (2 -) 4 - 13 (-17) ~m 
broad, yellow-brown, re frac t ive contents in KOH, 
orange-brown to o range-yellow i n Melzer's reagent, 
dark purple, blackish purple o r black in SV; 
present in the lamel lar trama and context. 
Lamellar trama interwoven, hyphae (2 - ) 3 - 10 (-
13) ~m broad, hyaline in KOH; sphaerocysts up to 
30 - 90 ~m broad, hya line in KOH, i n rosettes up 
to half the breadth of the lamellar trama. 
Context interwoven , hyphae (2 -) 3 - 10 (-13) ~m 
broad, hyaline in KOH; sphaerocysts in rosettes, 
up to 30 - 90 ~m broad. Pileipellia an ixocutis 
(50-) 80 - 335 (- 435) ~m thick, hyphae 1.5 - 8 .5 
~m broad, interwoven, hyaline or with granular 
contents, brownish yellow in KOH, wi thout 
incrustations in Melzer's reagent; terminal cells 
cylindric, sinuous, apices obtuse . stipitipellis 
variable, a modified trichodermium at apex, 
pseudoparenchyrnatic over the scrobiculae. 

Soli t ary, gregarious, or caespitose. On soil 
or rarely on rotten wood. Coniferous or mixed 
forests , in associat i on with Abies religiosa . 
2800 - 3600 m al t itude. June to November. 

ETYMOLOGY: Named after the geographical 
location where it grows. 

MATERIAL EXAMINED . HOLOTYPE: MEXICO, Tlaxcala, 
Munic i p io de Huamant l a , Pa rque Nac i onal La Ma l inc he, ladera 
Este de l volc.in La Halintzi , Ca i'\ ada Grande, 28.VIII.l992, A. 
J<ong 2448 (TLXM; ISOTYPE: EIU, ENCB ). PARA TYPE : Ibid., 
3l . VII.l988, A. J<ong 751 (ENCB; PC); Ibid., 28.IX . l988, A. 
Kong 972 (ENCB); Ibid., 18.VIII . l989 , A. Montoya Esquivel 
457 (TLXM}; Ibid., 2 7 .VI . l 9 90 , A. Kong 1497 (TLXM); Ibid., 
25.VII.l990, A. Estrada Torres 3019 (TLXM); Ibid . , 
17.X.19 90 , A . Kong 1821 (HICH, TLXM); I b i d. , 1 7 . VII.l991, A. 
Kong 1994 (TLXM); Ibi d . , 19 . VI I. l991 , A . Kong 2003 {TL XH ) ; 
I b i d . , 3l.VII.l991, A . Kong 2037 ( EIU, TLXM); Ibid., 
28.VIII.l991 , A. J<ong 2106 (TLXM); Ibid., 30 . VIII. l 991, A. 
Kong 2 134 (EIU, TLXM ); Ibid . , 8 . XI.l991, A . Kong 2240 
(TLXH); Ibid., 19 . VIII . l992, A. J<ong 2422 (FCME, TLXM). 

DISTRIBUTION, HABITAT, PHENOLOGY, and FREQUENCY . 
I n Central Mexico Lactarius mexicanus is common 
a nd abundant in Abies religiosa forests on the 
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Fiq. 6. Distribution of Lactarius mexicanus based 
on the material examined. 1. Distrito Federal. 
2. Estado de Mexico. 3. Hidalqo. 4. Michoac&n. 
5. Morelos. 6. Puebla. 7. Tlaxcala. 
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volcanoes of the Eje NeovolcAnico Transversal 
(e.g., Nevada de Toluca, Popocatepetl, 
Iztaccihuatl, La Malintzi) . Based on our data, L . 
mexicanus is distributed along the central part of 
the Eje NeovolcAnico Transversal (Pig. 6) in the 
Sierras Meridionales (Region Mesoamericana de 
Montana as defined by Rzedowski, 1978). Since it 
seems to grow in association with A. religiosa, L. 
mexicanus might occur in other habitats where A . 
religiosa occurs, especially high elevation 
volcanoes. 

In the type locality, L. mexicanus occurs in 
moist depressions or along brooks, at elevations 
of 3200 - 3600 m, and is the most common species 
of Lactarius associated with A. religiosa. The 
soil is a sandy fluvisol (Werner, 1986) that 
originated from volcanic rock (andesite), with a 
pH ranging f rom 6.0 - 6 . 4. The basidiomata arise 
directly from soil or rarely on very rotten wood , 
overlaid by a thick, continuous layer of mosses. 

Basidiomata of L . mexicanus occurred in the 
study plots from June through November. Fruiting 
was not observed during the period of December to 
May, and in 1990 the spatial frequency of the 
species was at least twice that of 1991 (Pigs. 7 
and 8). 

In 1990, basidiomata of L. mexicanus began to 
appear in the fir stand (plots 1 and 2 , Fig. 7 ) 
during the 24th to 26th week, when the monthly 
mean precipitation was >50 rom, and reached a 
maximum frequency of 0.36 to 0.55 during the 30th 
to 32nd week following heavy rainfall (>100 rom 
precipitation per month) . By the end of September 
(the 38th week), the frequency decreased 
dramatically to less than 0.08 in both plots and 
no basidiomata were collected after the 42nd week 
(middle of October) due to the low minimum 
temperature (± o •c) . The frequency in the pine­
fir stand (plots 3 and 4, Fig. 7) was similar to 
that of the fir stand although the max imum 
frequency values were 0.25 to 0.32. In all plots, 
basidiomata were most abundant when the difference 
between the minimum and maximum temperature was 
least and the precipitation reached the first 
maximum peak. 

In 1991, basidiomata of L. mexicanus appeared 
one month later than in 1990 (Pigs. 7 and 8) . In 
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Fig. 7. Frequency of basidiomata of Lactarius 
mexicanus and climatic conditions in 1990. A . 
Frequency (f) in Abies religiosa stand : plots 1 
and 2. B. Frequency in Pinus hartwegii-Abies 
religiosa stand: plots 3 and 4. c. Climatic 
conditions during 1990 collecting season 
(Huamantla climatic station) : monthly mean, t min: 
minimum temperature in ° C, t max: maximum 
temperature in • c, p: precipitation in mm . 
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the fir stand (plots 1 and 2, Pig. 8), fruiting 
began in the 29th week after the first maximum 
precipitation peak, and reached a maximum in the 
33rd to 35th week with a frequency value between 
0.17 and 0 . 27 . Although the basidiomata frequency 
decreased during the 35th to 43rd week as a result 
of a decrease in rainfall, it increased again in 
the 45th week to a frequency value of 0.06 to 0 . 10 
due to a second maximum precipitation peak. In 
the pine-fir stand (plots 3 and 4, Pig. 8), the 
frequency was similar to that of the fir stand. 

During 1990, basidiomata of L. mexicanus 
occurred at plots 1 and 2 i n 38 and 39 subplots 
respectively (77 subplots in total), and in 1991 
in 22 and 28 subplots respectively (50 total). 
According to the established frequency classes 
(Villeneuve et al . , 1988), L. mexicanus is 
therefore a very frequent to extremely frequent 
species in the fir stand. In 1990 at plots 3 and 
4, basidiomata occurred in 29 and 19 subplots 
respectively (48 total), and in 1991 occurred in 
15 and 9 subplots respectively (24 total) . This 
represents a frequent to very frequent species in 
the pine-fir sta nd . 

SYSTEMATIC POSITION . Following the classification 
of Hesler & Smith (197 9 ), Lactarius mexicanus 
belongs to Subgenus Piperite s, Section Piperites, 
Subsection Scrobiculati due to the viscid, 
yellowish pileus, tomentose-fibrillose margin 
which becomes glabrous in age, white latex which 
changes to yellow on exposure, scrobiculate stipe, 
and a lack of hyphal incrustations in the 
pileipellis. 

OBSERVATIONS. Lact arius mexicanus is recognized 
macroscopically by large basidiomata , pale 
coloration, azonate pileus, margin which is 
scarcely tomentose-fibrillose, mild to subacr i d 
taste, close to subdistant lamellae which often 
fork near the stipe, large, scrobiculate stipe, 
cream colored spore deposit, and association with 
Abies religiosa. 

Microscopically, it is distinguished by 
relatively large spore s with an amylo i d 
ornamentation up to 0.9 (-1. 3 ) ~m high which forms 
a broken reticulum, scattered, large macrocystidia 



A 

H 

c 

0 .0 

0 .5 

0 .4 

0.3 

0 .2 

0.1 

0 .0 

0. 5 

0 .4 

0 .3 

0 .2 

0 I 

21 

t ·c 
40 

30 

20 

10 . 

0 . 

23 25 27 29 

- Plott 

WPtot2 

• Ptot3 

UID Plo t . 

p mrn 
20 0 

- 10 L------------------------------------L -50 

v VI VII VIII IX XI Month 

459 

Fig . 8. Frequency of basidiomata of Lactarius 
mexicanus and climatic conditions in 1991. A. 
Frequency (t) in Abies religiosa stand: plots 1 
and 2 . B. Frequency in Pinus hartwe gii - Abies 
religiosa stand : plots 3 and 4. c. Climat ic 
conditions during 1991 collecting seas on 
(Huamantla climatic station): monthly mean, t 
min: minimum temperature in oc , t max : maximum 
temperature in oc, p : precipitation in rnrn . 
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and abundant pseudocystidia which project up to 45 
- 65 ~m beyond the basidioles . 

L . scrobiculatus was first recorded from 
Mexico by Singer (1957) . The specimen examined by 
Singer (M-1604, MICH) was reported by Hesler & 
Smith (1960) as L. scrobiculatus var. 
scrobiculatus but was later excluded from the 
North American treatise on Lactarius (Hesler & 
Smith, 1979) . 

Additional reports of L. scrobiculatus from 
Abies forests in Central Mexico seem to be based 
on L. mexicanus (GuzmAn, 1966; GuzmAn, 1972; 
GuzmAn, 1977; GuzmAn, 1978; Frutis & GuzmAn, 1983; 
L6pez et al., 1985; Zarco, 1986). 

In their monograph, Hesler & Smith (19 79 ) 
recognized two varieties of L . scrobiculatus from 
North America: L. scrobiculatus var. canadensis 
(A.H. Smith) Hesler & Smith and L. scrobiculatus 
var. pubescens A.H. Smith. The latter differs 
from L. mexicanus by a shorter stipe (1.5 - 3 em 
long), white spore deposit, smaller spores (6 -
7 . 5 x 4 .5 - 6 ~m) with ornamentation up to 0.5 ~m 
high, and association with Pinus (Table 1). L. 
scrobiculatus var. canadensis is also similar to 
L. mexicanus but differs in the "olive-buff" 
colors of the pileus, tomentose-fibrillose margin 
with appressed squamules, crowded lamellae, 
slightly smaller spores (7 - 9 x 5 . 5 - 7 ~m) with 
ornamentation up to 0. 5 ~m high, and shorter 
basidia (Table 1). L. mexicanus is also similar 
to L. alnicola A.H. Smith sensu lato. L. alnicola 
is distinctive however by unchanging latex which 
stains cut surfaces yellow or very slowly changes 
to yellow and association with Alnus and Pinus. 

Methven (1985) described L. scrobiculatus 
var. mont anus from northern California. This 
variety, which occurs in association with Abies 
and Pinus , appears to be the most similar taxon to 
L. mexicanus in North America, but differs by the 
slightly shorter stipe (3 7 em long), 
basidiospore ornamentation 0.3 - 0.6 ~m high, and 
semihypogeus habit (Table 1). 

In the type locality, two other taxa in 
Subsection Scrobiculati have been collected 
although both of them are associated with Pinus . 
The first, which is similar to L. scrobiculatus 
var . pubescens, differs from L. mexicanus i n 



Table 1. Comparison of Lactarius scrobiculatus var . pubescens, L. scrobiculatus 
var. canadensis, L. scrobiculatus var. montanus and L . mexicanus 

h scrobiculatus 1..:. ~crobi!i:!.:!l& tus Ju. scrobl!fi:ul atus h l'leJCfcanus 
var.~• var. canadensis • var . 110ntarYJs •• 

Pi lcus si ze up to 10 em up to 10 <·12> c11 up to 15 em up to 20 ( · 27) c11 
Pileus zonat i on azonate a zonate azona te to obscurely ZonDte 
Lamellae spacing c lose crowded close c lo&e to s l.bdi s tant 
lame I Lae forking 

near the s tipe '"""' many v•• son~e t o many 
Stipe length 1.5 · 3 em 3 · 11 Cll 3 • 7 em 6 · 10 ( · 18) an 
Spore deposit color white white to cream pale ere• cream CRomagnes i l lb· ll c) 
Spore length 6 . 7 . 5 ""' 7 . 9 ,u. 7.2 . 9 (·9.7) ... (7. 4- ) 7. 9 - 9.8 ( - 10.9)""' 
Spore width 4 . 5 • 6""' 5.5 - 7""' (5.3-) 5.7 - 7 ... (6.3·) 6.7. 7.9 (·8 . 4) ~ 
Height of spore 

ornanentot ion 0. 2 - 0 . 5 ... 0.5 I'll 0 .3 - 0.6""' 0.3 - 0 .9 ( -1.3) ... 
Basidia length 42 • 48""' 42 . 57 IL"' (39 - ) 50 - 70 (-80)"" 
Bas idia width 8 - 10,.., 6 . 9 ( · 11.4) lUll (7-) 9 - 13 (-17) ... 
Macrocyst idia length 60 - 90 ... 37 - 78 ... 52 . 5 . 88.5 ,lUll (40 · ) 50 • 115 ( · 130)""' 
Macrocyst idia width 5 - 8""' 6 . 12 IJJil (4.4 - ) 6 - 7.9 (-9) ... (6-) 8 - 13 (-17) ... 
Kacrocys t idfa 

projecting 5 - 20""' 10 . 20""' (0·) 10 . 45 ( · 65) lUll 
Hos t (genus> fJ.n!§ con i fers Abies , Pinus Abi es 

• Data f r cn Hesler & Smith (1979). 
•• Data fro.n Hethvm (1985) 

.. 
~ 
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ectomycorrhizal host, zonate pileus, crowded 
lamellae, shorter stipe, smaller basidiospores, 
and smaller rnacrocystidia which are embedded in 
the hyrneniurn. The second, which is close to L. 
alnicola, differs in ectornycorrhizal host, 
unchanging latex, fibrillous pileus surface, 
crowded lamellae, and shorter stipe. 

The collection (J. Cifuentes 2703, FCME 
13888) reported by Cifuentes et al. (1990) as L. 
scrobiculatus which occurred in association with 
Abies in Los Azufres, Mich?acan, is 
macroscopically similar to L. mex~canus, but 
differs in a distinctly zonate pileus, intervenose 
and distant lamellae, smaller and more reticulated 
spores, abundant macrocystidia which scarcely 
project beyond the basidioles, and scattered 
pseudocystidia. Additional research is required 
before the correct identity of this specimen can 
be determined . 

In Europe , L. scrobiculatus differs from L. 
mexicanus by the zonate pileus, unforked lamellae, 
smaller stipe ( 3 - 9 x 1. 5 - 6 . 0 ern) , smaller 
spores (7.5- 9.5 x 5.5 - 7.6 ~rn), smaller basidia 
(37 - 50 x 8 - 11 ~m), smaller macrocystidia (32-) 
46 - 60 (-70) x 5 - 10 ~rn, and association with 
Picea abies (L.) Karsten (Neuhoff, 1956; Bon, 
1980; Kytovuori, 1984; Table 2 ). 

Although L. intermedius (Krornbh.) Cke. 
app~ars to be the most similar spec1es to L. 
mex1canus in Europe, it differs mainly by the 
slightly smaller pileus, slightly lighter spore 
deposit (A-B Crawshay), less reticulate 
basidiospore ornamentation, and weakly 
differentiated macrocystidia (Bon, 1980; 
Kytovuori, 1984; Table 2). 

ADDITIONAL MATERIAL EXAMINED. MEXICO, DISTRITO 
FEDERAL: Delegaci6n Tlalpan, autopista Hex ico-Cuernavaca, 
Este de Topilejo, Cerro Ocopia:zo, 7. VIII . 1968, G . GuzmAn 
6903 (ENCB, ut L. scrobiculatus). ESTAOO DE MEXICO : 
Munic ipio de Amecameca, carretera Amecameca-Tlarnacas, 
Barranca Ameyalco, 17.VII.l957, G. Guzman 844 (ENCB, ut L. 
scrobiculatus); Ibid . , 19 . VII.l962, G . Guzman 3123 (ENCB, uc 
L. scrobiculatus); Ibid., IX.1969, A. L6pez ( ENCB, ut L. 
scrobiculatus); Ibid., VII.1980, L . Florea 103 (E NCB, ut L. 
scrobiculatus); Municipio de Ocoyoacac, Parque Nacional 
Miguel Hidalgo, La Marqueza , 14.VIII.l960 , G. Guzmin 2549 
(ENCB, ut: L . scrobic ulat:us); Ibid., 12. VIII .1962 , G. GuzmAn 



Tabla 2. comparison of Lactarius scrobiculatus , L. intermedius and L. mexicanus 

Pileus size 
Pileus zonation 
llrnclloe spac i ng 
lamellae forking 

neDr the Stipe 
Stipe length 
Spore deposit co t or 
Spore length 
Spore width 
He i ght of spore 

ornamentation 
Bas idia length 
Basidia width 
Macrocys t idia I eng th 
Mac:roc:ys tidi a width 
Moeroc:ys tldfa 

projecting 
Pseudoeyst ld i a width 
Hos t (gerK.Js) 

L. sc:robiculatus * 

up to 20 ( · 25) em 
clear ly zonate 
close 

us ually not 
3 · 9 Clll'l 
wh l te to c:re0«1 (A ·B Crawshay) u 
8.2 • 9.5 lUll 
6 . 1 • 7.6"'" 

up to 1 1111 
37 . 47 p.ll 

8 . 11 lUI 
32 • 46 lUI 
5 . 7,.., 

up to 12 1'111 
6 . 10""' 
Picea 

* Data from KytOvuori (1984) . 
** Oata from Bon (W80). 

L. interlnedius ** 

up tO 12 ( · 15) CIYI 

azonate or doubtful 

white to crear1 <A · B Crawshay) 
(6 . 5· ) 8 . 9 ( · 10) Jl.l'l 
6 • 7 ( · 8) 1'111 

weakly differentiated * 
weakly differentiated * 

Ab i es • f!i!!! 

L. n.exiconus 

up t o 20 ( · 27> em 
a zonate to obscure I y zona te 
close t o s ubdist ant 

some to many 
6 · 10 (·18) Cll 

ere&~~~ (Romagnes i l ib· l i e ) 
(7.4 · ) 7 .9 . 9.8 ( ·10. 9) Jl.l'l 
(6.3 · ) 6.7 · 7 .9 ( · 8.4) PI 

0 . 3 . 0.9 ( · 1.3)""' 
<39 · ) 55 • 70 (·80) ,lUll 

(7 · ) 9 . 13 ( · 17)""' 
(40 · ) 50 . 115 ( · 130) lUll 
(6·) 8. 13 (·17)""' 

(0·) 10 . 45 (·65) ""' 
(5 · ) 6 . 11 ( · 18) lUll 

~ 

A 

"' ... 
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3199 (ENCB, ut L. scrobiculatus); Ibid., IX.l962, E. 
Gonz6lea 489 (ENCB, ut L. scrobiculat:us); Zona de Zoquiapan, 
Bosque de la Estaci6n de Investigaci6n Forestal de la 
Universidad de Agricultura de Chapingo e n Acu lco, 10 . X.l980, 
G. Gus.an 19124 (ENCB, ut L. scrobicula.tus); Municipio de 
Ocuilan , carretera Cha.lma-Lagunas de Zempoala, 3 Km de Santa 
Martha, 10.VII.l966, J. S'oche:a C6rdova 394 (ENCB, ut L. 
scrobiculatus); 9 Km adelante de l Parque Nacional Lagunas de 
Zempoala, carretera a Chalma, 28.XI .1982, G. Rodriguez 1314 
(ENCB, ut L. scrobiculat:us); Municipio de Zinacantepec, 
Parque Nacional Nevada de Toluca, 3l.VII.l982, E . Avil6s 193 
(ENCB, ut L. scrobiculatrs); Ibid., primer bosque de Abies 
antes de la desviaci6n al Nevado, 14.VII.l966, G. Guzain 
5281 {ENCB, ut L. scrobiculatus); Municipio de TexcaltitlAn, 
Parque Nacional Nevado de Toluca, Km 21 de la carretera 
Sultepec-Toluca, El Capulin, 25.IX.l983 , L. GuaaAn D'valoa 
1244 {ENCB , ut L. scrobiculatus); Ibid., R. Valenzuela 2599 
(ENCB); Ibid., 16.IX.l984, L . Col6n 880 (ENCB, ut L. 
scrobiculatus). HIDALGO: Municipio de Mineral El Chico, 
Parque Nacional El Chico, Las Ventanas, 22.IX.1979 , o . 
Gu:adn 17877 (ENCB, ut L. scrobiculatus) . HICHOP.CAN: 
Municipio de Villa Madero, carretera PAtzcuaro-TacAmbaro, 
Cerro Cruz Gorda, 23.X.l979, R. S'nche:a 82 (ENCB, ut L. 
scrobiculatus). MORELOS : Municipio de Huitzilac, Parque 
Nacional Lagunas de Zempoala, Este de la laguna principal, 
2S .VII.1973, G. Guzmin 11021-A (ENCB, ut L. scrobiculatus); 
Zona del Parque Nacional Lagunas de Zempoala, carretera a 
Chalma, 1. VII.1982, L. Guzain Divaloa 196 (ENCB, ut L. 
scrobiculatus); Ibid., B . Panti 181 {ENCB, ut L. 
scrobiculatus); Municipio de Huitzilac, carretera a Chalma, 
:i: 5 Xm adelante de Huitzilac, 17. VI I . 1982, S. Cbac6n 233 
(ENCB, ut L. scrobiculatus). PUEBLA: Municipio de 
Chignahuapan, 36 Km al Oeste de Chignahuapan, Piedra Ancha, 
23.VII.l981, Raairez 6-10 (ENCB , ut L. scrobiculatus). 
TLAXCALA: Municipio de San Pablo del Monte, Parque Nacional 
La Halinche, San Isidro Buen Suceao, 7.IX.l983, I. Gonz,lez 
Puentes 394-A (ENCB, ut L. scrobiculatus); Municipio de 
Huamantla, Parque Nacional La Halinche, ladera Este del 
VolcAn La Malintz i , Ca~ada Grande, 30.VII.l988, A. Kong 745 
(ENCB ) ; Ibid., 31.VII.l988, A. Kong 751 (ENCB); Ibid., 
12.VIII . 1988, A. Montoya Esquivel 192 (TLXM); Ibid., 
4 .VIII.l989, A. Kong 1151 (TLXM); Ibid., 12.X.l989, A. Kong 
1331 (TLXM ); Ibid., ll.VII.1990, A. Estrada Torres 3009 
(TLXM); Ibid., 8.VIII.l990, A. Eatrada Torrea 3043 (TLXM ) ; 
Ibid., 22.VIII.1990, A. Kong 1684 (TLXM); Ibid., 19.IX.1990, 
A. Kong 1777 (TLXM); Ibid., 3 .X . 1990 , A. Kong 1811 (TLXM); 
Ibid. 1 23. VIII .1991, A. Kong 2090 (TLXM} ; Municipio de 
Tlaxco, Cerro El Pei\6n, El Rodeo, 16. VII .1992 , A. Kong 2325 
(TLXM) . 
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Abs tract 

The paper gives an accou nt of e i ght t axa of 
epiphyllous fungi from India. ~ ~. a_. 
s abiacearum , Asterostomella daphniphylli and A· isonandrae 
are described as new species , whil e Lembos ia malabarensis 
is l is ted as a ne w combination , based on Aster i na 
mala baren sis . Ot he r species listed a re Asteri na 
dissiliens , A· ~, and a. toddaliae . 

Key ~Vords: Asterina , As t erostomella , ~. Southern 
I ndi a 

1 . Aste rina dissiliens CSydow) Doidge , Bo t halia 4 : 287 , 
194 2-

On leaves of Pleurostylia ~ (Hall.) Alston 
CCelastraceael , Kaka sholai , Yercaud, Salem dist. , Tar.dl 
Nadu , Feb . 1992 , A. A. Ansari HCIO 40848 

This is t he f irst report of this speci es on thi s host 
genus . 

2 . Aster ina euonymi sp . nov . (Fig . 1-5) . 
Coloniae amphigenae , caul icolae , ramicolae , densae , 

velu t inae , pl e ru mque confluentes . Hyphae rec tae vel 
subrectae , ra r o a nfr actuae , alter nate vel irregu larite r 
ac uteque ramosae , laxe vel de nse reticulatae , cellulae 
21 - 25 X 4.5 - 6.5 )J ffi . Hyphopodia c ontinua , mammiformia , 
ovoidea ve l cyli nd racea, r otu nda ad apicem , integ r a vel 
r aro sublobata , 6-37 X 5- 7 ~m . Thyrothecia dispersa vel 
laxe aggregata , r otu nda , margina c r enata vel f imbri ata , 
stellate dehiscentia ad centrum , t oties portio superior 
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00 ®-
Figs . 1-5. Asterina euonymi sp. nov. 1. Mycelium. 
2. Thyrothecium. 3. Asci . 4. Ascospores. 5. Pycnidiospores. 

Figs. 6 - 9. Asterina sabiacearum sp. nov. 6. Myce lium. 
1 . Thyrothecium. 8. Ascus . 9. Ascospores. 

F igs. 10- 12. Asterostomella isonandrae sp. nov. 10. Mycel ium. 
ll. Pycnidium. 12 . pycnidiospores . 

Figs. l3-l5. 
Asterostomella daphniphylli sp. nov. 13. Mycelium . 14. 
Pycnidium. 15. Pycnidiospores. Standard Bar•lOJml. 
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tab idus et perlate apertus , ad 110 pm diam . Asci 
numerosi , octospor i , 55- 75 .).lm diam. Ascosporae 
conglobatae , 1-septatae , profunde constrictae, cellula 
superiore ovata, cellula inferiore globosa, 31-34 X 14 - 16 
pm, pariete verrucosa. Pycnidia pauca, similis ad 
thyrothecia , leniter brevior ; pycnidiosporae brunneae, 
globosae, piriformiae, leniter ro s tratae, 18-25 X 14-16 
pm. 

Colonies amphigenous , caulicolous , ramicolou s , dense , 
velve ty , widely confluent. Hyphae st raight to 
s ub s traight, rarely crooked, branching al t ernate to 
ir reg ular at acute angl es , loosely to c l osely reticulate, 
cel ls 21- 25 X 4 . 5-6.5 ~m. Hyphopodia continuou s , 
mammifo rm , obovoid to cyl i ndrical , rounded at the apex , 
~ntire to rarely sublobate , 6- 37 X 5-7 pm . Thyrothecia 
scat t ered t o loosely grouped, round, margin crenate to 
ra r ely fringed, stellately dehisced at the centre, often 
upper port ion dissolved and widely opened , up to llO pm in 
diameter. Asci many , globose , octosporous, 55 - 75 pm i n 
diameter . Ascospores conglobate , !-septate , deeply 
constricted at the septum , upper ce ll ovate, lower cell 
globose, 31 - 34 X 14 - 16 ..urn, wall verrucose. Pycnidia few, 
s imilar to thyrothecia, slightly smaller; pycnidiospores 
brown , globose , pyriform, often slightly beaked , 18-25 X 
14 - 16 .um. 

Bolotype: On leaves of ~ crenulatus Wall. ex 
Wight & Arn . (Celastraceae), Seithur hills, Kamarajar 
dist., Tamil Nadu, Nov . 12 , 1992, V.B. Hosagoudar HCIO 
4 084 9. 

Asterina di ss iliens (Sydow) Doidge is the only 
species of As terina reported on members of t he family 
Celastraceae (Doidge, 19 42). The new species differs from 
it i n having numerous hyphopodia , scattered thy rothecia 
a nd larger ascospores . 

3. Asterina s abiacearum sp. nov . <Fig. 6- 9). 

Coloniae epiphyllae , subdensae , minutae, ad 1 mm 
diam. Hyphae flexuosae vel len iter anfractua e , 
alterna tae, vel irregulariter acuteque ramosae , laxe 
reticulatae , cellulae 30-37 X 3-5 p m. Hyphopodia 
alternata , dispersa, plerumque unicellularia , raro 
bicellularia, mammiformia , i ntegra vel sublobata , 3-22 X 
5- 7 pm. Thyrotheci a agg r egata ad centrum, s t ellate 
dehiscentes et perlate patulata, ma rgina crenata, ad 60 )Jm 
diam . Ascosporae cong lobatae, b r unneae, 1-septatae , 
profunde constrictae, cellula superior magnior , cellula 
inferior brevior, 18-22 X 12-14 pm, periete glab ro . 

Colonies epiphyllous, subdense , minute , u p to 1 mm in 
diameter. Hyphae flexuou s to slightly crooked, branchi ng 
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alternate to irregul~r at acute angles , loosely 
reticulate , cells 30-37 X 3- 5 pm. Hyphopod ia al t ernate, 
scat t ered, mostly unicel l ular , rarely two celled , 
mammiform , enti re to s ublobate , 3-22 X 5-7 pm. 
Thyrothecia gr ouped a t the centre of the colony, 
stellately dehisced and widely opened, margin crenate , up 
to 60 p m in diame ter . Ascospores conglobate, brown, 
!-septate, deeply const ri c ted , upper ce ll larger , lower 
cell smaller , 18-22 X 12- 14 pm , wall smooth. 

Bolotype: On leaves of ~ s implicifol ia 
<Roxb.) Walp. subsp. ~ (Wall. ex Wigh t & Ar n. ) Beus 
<Sabiaceae), Seithur Hills, Kamarajar dist ., Tami l Nad u , 
Nov. 1 4, 1992, V . B . Ho s a goudar HCIO 40850. 

The new species can be compared with ~ 
meliosma t icola Pe trak & Ciff. reported on Melio sma sp . 
from which i t diffe r s i n havi ng unicel lular t o bi-cellular 
hyphopodia , and smaller thyrothecia, asci and ascospores 
(Pe trak & Cifferi, 1932) 

4 . As ter i na tertia Rae. va r . africana Do idge , Trans . 
Royal Soc . South Africa 8 : 264 , 1920. 

On leaves of Eranthemum capense L. (Acanthaceae> , 
Seithur hi l l s , Kamarajar d is t. , Tamil Nadu, Nov. 14, 1992, 
V .s. Hosagoudar HCIO 40851. 

This t a xon has not been previously recorded on thi s 
host genus . 

5. Asterina toddal iae Ka r & Ghosh , Indian Phytopathol . 
39: 210 , 1986 Ctodda l ae ) 

On leave s of Toddalia a s iatica (L. ) Lam. <Rutaceae >, 
Seithur Hi lls , Kama raja r dist., Tamil Nadu, Nov. 12, 199 2 , 
V . B. Ho s agoudar HCIO 40852. 

This species wa s reco rded from We s t Bengal and i s 
reported here for the first time from sou t her n I ndia (Kar 
& Maity , 1986 ) . I n ou r collection, th e colonies were 
s ubdense and hypophyllou s. 

6 . As teros tomella i s onandrae sp. nov . {Fig. 10-12) 

Coloniae hypophy l 1ae, s ubdensae , patent i ae . Hy phae 
a n fractuae , irregu l ariter ac uteque ramosae , de nse 
ret i c u la t ae , cellulae 12 - 15 X 3- 4 . 5 p m. Hy phopodia 
unicellula, s a epe dispersa , ovata , ampullacea, 
mammiformea, i ntegra vel sublobata , 9-12 X 6- 8 )Jm. 
Pycnidia disper s a , Stellato deh iscentes vel perlate 
patulata , ad 100 pm diam., margo crenatus . Pycnidiosporae 
unicell u lariae , ovoideae, e 11 i pso i deae , brunneae , acute 
rotunda ta e ad apicem ambo , 24 - 2 6 X 9-15 . 5 ,.urn . 
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Colonies hypophy llous , s ubdense , sp r eading. Hyphae 
c r ooked , branching irregular at acute angles , c lose l y 
r etic ul a t e , cells 12- 15 X 3-4 . 5 ~ m . Hyphopodi a 
unicellular, often sca ttered, ovate , ampulliform , 
ma mmifo r m, entire to sub l oba te, 9- 1 2 .5 X 6-8 ~m. Pycn id ia 
scattered , stel lat e ly dehisced t o wi d ely opened , up t o 100 
,u rn in diameter, margin crenate . Pycnidiospores 
unicellular , ovoid , ellipsoid , brown, ac u tely rou nded at 
both e nd s , 24 - 26 X 9 - 15. 5 ~m. 

Bolotype: On leaves of I sonand ra lanceolat a Wight 
for ma anf r act uosa (Clarke) Jeuken (Sapotaceae) , Seithu r 
Hills , Kama r ajar dist . , Tamil Nadu , Nov . 14, 1992, v .s . 
Hosagoudar HCIO 40858. 

This new species differs f rom o t her anamorph s of 
~ species repo rted on Sapotaceae in the infection 
pattern and in the morphology of hyphae , hyphopod ia and 
pycnidiospores (Stevens & Ry an , 1939; Doidge , 1942) 

7. As terostome lla daphniphylli V.B. Hosagoudar et K. 
Ravikuma r, sp . nov . (fig . 13-15) . 

Coloniae amphigenae, plerumque epiphy1lae , crustosae 
vel velutinae , ad 2 mm di am. , con f 1euntes . Hyphae r ec t ae , 
flexuosae , ra ro anfractuae , alternate vel ir r egulariter 
acuteq ue ramosae, hyphae in cu r sum parallelis , compactae, 
cellulae 9-15.5 X 4.5 - 7 . 5 )J m. Hyphopodia alternata et 
positus e xter na in hyphis compactis modo , recta vel raro 
curvula , unicellularia , ovata vel g lobosa , i ntegra , 6-12.5 
X 6- 9.5 p m. Pycnid ia nume rosa , laxe aggregata , circularia 
vel ovata , 130-190 pm diam ., memb rana amic ta brunn e a , 
nigra et opaca in matur i t ate , s t el l a t e dehiscen t es a d 
cen t rum vel perlate patu la ta . Pycnidiosporae ova lae , 
ellipso ideae, piri f ormia , r ectae ve l leniter curvulae , 
pall i de brunneae ve l prof unde brunneae, taenia hyalina ad 
centrum , 18- 28 X 9- 12.5 )Jm. 

Colonies amph ige nous , mostly epiphy l lous, crustose t o 
velvety, up t o 2 mm i n diam ., confluent a nd cover ing the 
en t ire upper sur f ace of t he l e aves . Hyphae st raight , 
flexuous , o fte n c rooked when solitary, branching alternate 
to ir regu lar at acute angles , several hyphae running 
closely paral l el and forming a compact mycelial mat, cells 
9- 15.5 X 4 .5-7.5 pm. Hyphopodia alternate and produced 
only on the ou t er su r face of the compact hypha e , mos t ly 
s traig ht but rarely c u rved , unicellular ovate t o globose , 
enti r e , 6- 12 . 5 X 6-9.5 )Jm . Pycnid ia numerous, loosely 
crowded , ci rcular in outl in e , o ft en ovate , 130-190 p m in 
d iameter , cove r ing membrane initially brown , later 
becomin g da rk and opaque , spli t ti ng s tellate ly at t he 
cent re o r havi ng a wide open ing . Pycnidiospores oval, 
ellipsoida l, pyrifor m, s traight t o sl ight ly curved, pale 
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brown to deep brown, often wi t h a hyaline band at the 
centre, 18- 28 X 9-12 . 5 pm . 

Bolotype: On leaves of Daphniphyllum ne i lgherrense 
(Wight ) K. Rosenthal <Daphniphyllaceae), Madikettan 
sholai , Kodaikanal, Tamil Nadu , OCt. 18 , 1991 , K. 
Ravikumar HCIO 40859 

~ daphniphylli 'farnam. has been recorded on 
Oaphniphyllum spec i es from Formosa and Jap an ( Hino & 
Katumoto , 1957) . The new species differs from it in 
having a very compactly reticu l ate myce l ium and the 
presence of an anamorph. 

8 . Lerabosi a malabare nsis (Sydow & Sydow) comb . nov . 
~ malabarensi s Sydow & Sydow in Sydow, Syd ow & 
Butler, Ann. Mycol. 9: 391 , 1911. 

Asterinella malabaren s is (Sydow & Sydow) Thei ss ., 
Broter i a 10: 106, 1912. 

Prill i euxina malabarens i..§. (Sydow & Sy dow) Ryan i n 
Stevens & Ryan, Illinois Biol. Monographs 17: 80, 
1939 . 

On leaves of ~ ~ L. (Araceae), Ger s opp~, 
Uttara Kannada, Karnataka, Nov. 24, 1992, P.A . Raghu HC IO 
40859. 

This species was collected by E.J. Butler from 
Kanouth of t he Malabar region of the h'estern Ghats. Our 
collection is also from the \Vestern Ghats region of 
Karnataka . Elongated thyrothecia with a central 
long itudinal slit and the presence of hyphopodia ar e 
characteristic of the genus ~. j ustifying the new 
combination. This species has been relocated after a 
lapse of s everal decades. 
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ABSTRACT 

46 taxa i n the lichen genera ~ and 
Cladonia f rom t he western United States a r e 
represented in 125 specimens chat comprise the 
first fascicle of chis exsiccatae . The specimens 
were collected du r ing t he pe riod 1988-1991 in the 
far wester n sta t es, i nclud ing California, Oregon, 
Washington , I daho , and western Montana. Many o f 
the spec i es a nd thei r a f fi nit ies i n t he region are 
discussed in Hammer (1989a , 1989b, 1989c, 1991 , 
1993a, 1993b), and Hammer and Ahti (1990) . 1-lhere 
possible , I have pr ovi ded spec i mens here chat 
document the breadth of morphological variation in 
the taxa in the region . Poorly known taxa , or 
taxa which are r are in the region, are represented 
by several numbers. Like"•ise, very '"idely 
distributed taxa that sh01" a great deal of 
variabi l i ty are dupl i cated . The sec is being 
distr i buted by the Farlow Reference Library and 
Herbarium co the following herbaria : ANUC, ASU, 
BM, BRNM , C, CANL, COLO , DUKE , FH , GZU, H, KOENLN , 
NY, TNS, UCB, UPS, US, and WIS. 
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1. Cladina ciliata (Stirt . ) Trass f. tenuis ( F1k. 
Ahti, Beih . Nova Hedwigia 79: 42. 1984 . 

WASHINGTON, Island Co. , Over rock, Deception Pass State 
Park, vicinity of Anacortes . Sea level. Growing with a 
profusion of c. gracilis (L.) Willd. subsp. vulneraca 
(Ach.) Ahti, C. poroscypha Hammer, C. phyllophora Ho ffm. 
and C . uncialis (L.) Weber ex Wiggers on nature trail, sea 
level . Fumarprotocetraric acid a nd usnic acid . 
Hammer 4103 23 June 1989 Determined by T. Ahti 

2 . Cladina portentosa (Dufour) Fo 11m. subsp. 
pacifica (Ahtil Ahti, Beih. Nova Hedwigia 79 , 37. 1984. 
OREGON, Coos Co., On duff over stabilized sand dunes, Eel 
Creek Campground, Oregon Dunes National Recreation Area, 
sea level. 
Hammer 3417 3 June 1989 Determined by S . Hammer 

3. Cladina rangiferina (L.) Ny1., Not. Sallsk . 
Fauna Flora Fennici FOrh. 8: 110. 1866. 

WASHINGTON, Whatcom Co., On compressed duff over boulder, 
East Creek Trail off Hwy. 20, ca . 900 m elev. 
Hammar 4069 22 June 1989 Determined by S. Hammer 

4. Cladonia artuata Hammer, Bryo1ogist 96' 80 . 1993 . 
CALIFORNIA, Mendocino Co., On thin soil and duff of 
Arctos t 4phylos, over acid ic hardpan soil of Pygmy Forest, 
vicinity of Hwy. 408, Hendocino State Forest, ca. 100 m 
elev. Thamnolic acid. 
Hammar 1007 25 October 1986 Determined by s. Hammer 

5. Cladonia artuata 
OREGON, Coos Co . , On thin soil over stabil ized sand dunes, 
Eel Creek Campground, Oregon Dunes National Recreation 
Area, sea level. Thamnolic acid. PARATYPE. 
Hammer 3431 3 June 1989 Determined by S. Hammer 

6. Cladonia bellidiflora (Ach.) Schaer . . Lich. 
He1v . Spic. 21. 1823 . 

OREGON, Coos Co., On thin layer of duff over stabilized 
sand dunes, Eel Creek Campground, Oregon Dunes National 
Recreation Area , sea level. Usnic acid , squamatic acid, 
bellidiflor in. 
Hammar 3424 3 June 1989 Determined by S. Hammer 

7. Cladonia bellidiflora 
WASHINGTON, Skagit Co., On thick layer o f partially decayed 
duff, northwest - facing overhang below summit o f North 
Mountain , Mt. Baker Snoqualmie National Forest, ca. 800 m. 
elev. Squamatic acid . 
Hammer 3648 9 June 1989 Determined by S . Hammer 



So Cladonia bellidiflora 
WASHINGTON, Skagit Co. , On compressed duff over rotting 
wood, Easy Pass Trailhead nr. Hwy 20, ca. 12 00 m. e l ev . 
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Hammer 551 2 8 July 1991 Determined by S. Hammer 

9. Cladonia borealis Stenroos, Ann. Bot. F'enni c i 26: 
1 60 0 1989 0 

WASHINGTON, Mason Co ., On soil, Mount El linor Trail, 
Olympic National Forest, ca . 1400 m. elev. Barbatic acid 
and usnic acid. 
H~er 4237 25 June 1989 Determined by s . Hammer 

10 o Cladonia borealis 
WASHINGTON, Skamania Co., Muscicolous on thin soil over 
east-facing l ava formations , Big Lava Bed ca . 10 km. N. of 
Little White Salmon Fish Hatchery, FR 66, ca . 700 elev. 
Barbatic acid and usnic acid. 
Hammer 5134 26 June 1991 Determined by s. Hamme r 

11. C1adonia cariosa (Ach 0) Spreng., Syst. Veg. 
4 ( 1) ' 272 . 1827. 

WASHINGTON, Stevens Co., On soil over trailcut, Flowery 
Trail, 16 km. E. o f Chelewah, Colvi ll e Nat ional Forest , 
ca . 1300 m. elev. Atranorin. 
Hammer 4023 21 June 1989 Determined by S . Hammer 

12 o Cladonia cariosa 
IDAHO, Idaho Co., On thin soi l over roadcut , Fl int, ca . 
1500 m. elev . Unusually large podetia. Atranorin. 
Hammer 5 32 1 2 July 1991 Determined by s. Hammer 

130 C1adonia car i osa 
IDAHO, Latah Co., On thin soil at roadcut , Laird Park 
vicinity, Moose Creek Divide, Township 42, St. Joe Nationa l 
Forest, ca . 1500 m. elev. Atranorin. 
Hammer 3719 17 June 1989 Determined by S . Hammer 

14. Cladonia carneola (Fr . ) Fr., Lichenogr . Eur. 
Reform. 233 . 1831. 

WASHINGTON, Ferry Co. , On rotting wood, Sherman Pass, 
Colville National Forest, ca. 1500 m. e l ev . Us nic acid and 
zeorin. 
Hammer 4028 21 June 1989 

15o Cladonia carneola 

Determined by S . Hamme r 

IDAHO, Bonner Co., On compressed duff over thin soil , Hanna 
Flat Nature Trail, Hwy . 313, vicinity of Nordman, ca. 1 000 
m. elev . 
Hammer 5434 7 July 199 1 Determined by S . Hammer 
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16. C1adonia cenotea (Ach. ) Schae r .. Li c h. Hel v . 
Spic. 35. 182 3 . 

I DAHO, On thin soil at roadcut, Laird Park v i cinity , Moose 
Cr eek Divide, Township 42 , St. Joe Nationa l Forest, ca . 
1500 m. elev. Squamatic acid . 
Hammer 3801 17 June 1989 Determined by s . Hammer 

17. Cladonia cenotea 
IDAHO, Bonner Co . , On rotti ng wood , Hanna Flat Nature 
Tra il, Hwy. 313, vicinity of Nordman , ca . 1000 m. e l ev . 
Squamat i c a cid. 
Hammer 3975 20 June 1989 Determined by S . Hammer 

18. Cladonia cenotea 
MONTANA, Flathead Co., On compressed duff over rotting wood 
o n s hady , east-facing t r a i ls ide, Numa Ridge Trail, Bo......,-nan 
La ke Campground, Glacier Nat i o nal Park, ca . 1500 m. elev . 
Hammer 3942 18 Ju ne 1989 Determined by S . Hammer 

19. Cladonia cervicorn i s (Ach.) Flot., Jahresber. 
Schles. Ges. Vater!. Cult . 27 , 31. 1849 . subsp. 
cervicornis 

OREGON, Curry Co., On thin soil, north-facing hilltop 
young (ca. 15 yr.) planted pines in clearcut, Wilson 
Prairie Rd., NW o f Loeb State Park , ca . 1000 m. elev. 
Fumarprot oce t ra ric acid. 
Hammer 3366 1 June 1989 Determined by S . Hammer 

20. Cladonia cervicornis subsp . cervicornis 
WASHINGTON, San Juan Co., On thin soi l, Mt. Constitution, 
Orcas Island, ca . 4 00 m. elev . Fumarprotocetraric acid. 
Hammer 4181 25 June 1989 Determined by S . Hammer 

21. Cladonia cervicornis subsp. cerv i cornis 
OREGON, Wal l owa Co . , On compressed du ff o ver granite rocks, 
Lost ine Rive r Valley south of Lostine, ca . 1600 m. elev . 
St r ong development o f phyllopodia. Fumarprotocetraric acid . 
Hammer 5~64 28 June 199 1 Determined by S . Hammer 

22 . Cladonia cervicornis subsp . vert i ci llata 
(Ho ffm .) Aht i, Liche no l ogist 12: 126. 1980 . 

OREGON, La ne Co ., On thin soil over stabili zed sand dune, 
Si ltcoos Beach Access Road , Or egon Dunes Na tiona l 
Rec reat i on Area, sea level . A common morph in the region, 
nume r ous tiers o f narrow scyphi. Fumarprotocetraric acid . 
Hammer 3490 3 June 1989 Determined by s . Hammer 
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23 o Cladonia cervicornis subsp . verticillata 
OREGON, Doug l as Co ., On compressed duf f over stabi lized 
sand dune, semi - exposed roadside, Tahkenitch Campground, 
Oregon Dunes Nationa l Recreation Ar ea , sea l eve l . 
Fuma rprotocetraric acid. 
Hammer 34.4 7 3 June 1989 Determined by S. Hammer 

24 o Cladonia cervicornis subsp. vertic illata 
WASHINGTON, l>fason Co . , On thin soi l. Hamma-Ha!Mla Recreation 
Area Road, ca . 5 km . '.>1. of Hwy. 1 0 1, ca . 200 m. elev . 
Fumarprotocet r ar ic acid. 
Hammer 43 7 9 30 June 1989 Determined by S . Hammer 

25o Cladonia cervi cornis subsp. vertici l lata 
WASHINGTON, S kag i t Co., On t hin soi l over sandy, no rth­
fac ing roadside , Hwy. 20, Roc kport, ca . 200 m. e l ev . 
Fumarprotoce t raric acid . 
Hamme r 3 67 3 9 J une 1989 Determined by S. Hammer 

26 o Cladonia chlorophaea (Flk . ex Somrne rf. 
Spreng., Syst . Veg . 4 : 2 73 . 1827 . 

WASHINGTON, Snohomish Co . , On thin layer o f duff over soi l, 
Hwy. 53 0 , v i c in i t y of Darrington, ca . 300 m. elev . 
Fumarprotocetraric acid . 
Hamme r 363 4 9 June 1989 Determined by S . Hammer 

27 . Cladonia conista A. t,1. Evans , T rans. Connecti cu t 
Acad . Arts 3 0 ' 472. 1930 . 

CALIFORNIA , San Benito Co. , On thin soil, west - facing 
trailside, Pinnacles Nationa l Honument , ca . 1000 m. elev. 
Fumarprotocetrar i c ac id and bourgean ic ac i d. 
Hammer 2441 Ma y 1989 Determined by S . Hamme r 

28 o Cladonia cornuta (L . ) Ho ffrn . , Oeser . Pl . Cl . 
Crypt . Tab. 25 ( 1 ) . 1794., subsp . cornuta 

WAS HINGTON, San Juan Co ., Muscico l ous on north-facing 
slope, t1t . Cons titut ion , Orcas Island, ca . 400 m. e l ev . 
Exceed i ng ly rare west o f the Cascade Moun tains . 
Fumarprotocetrari c ac i d. 
Hammer 4178 25 J une 1989 Determined by S . Hammer 

29 o Cladonia dimorpha Hammer . Mycotaxon 37 ' 339 . 
1990 . 

OREGON, Curry Co ., On thi n soi l, north -facing hilltop near 
young (ca . 15 yr.) planted pi nes in c learcut , Wilson 
Prairie Rd ., NW of Loe b State Park, ca . 1000 m. elev . 
Immature, pycnidial phase with tiers of scyph i instead of 
longitudinal ly fissured b r anches . Fumarprotocetra r ic a cid . 
Hammer 3372 1 June 1989 Determined by S . Hamme r 
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30. Cladonia dimorpha 
WASHINGTON, Clallam Co . , On t hi n soi l and du ff , east - facing 
hillside, Hurrica ne Ridge Road, Olympic National Park, ca. 
1000 m. e lev. Fumarprotocetraric acid. 
Hammer 44 2 4 30 June 1989 Determined by S. Hammer 

31. Cladonia ecmocyna Leight. subsp. intermedia 
(Robbins) Ahti, Ann. Bot. Fennici 17: 227 . 1980 . 

WASHINGTON, Skagit Co., Muscicolous over duff, Easy Pass 
Trailhead nr. Hwy 20 , ca. 12 00 m. elev . Scyphi narrow and 
depauperate; approaches u nnamed s ubspec i es f ound mostly 
farther west. Atra norin and fumarpro t ocetraric acid. 
Hammer 4067 20 June 1989 Determined by S . Hammer 

32 . Cladonia ecmocyna subsp . intermedia 
WASHINGTON, Skagit Co., Muscico l o us over duff, Easy Pass 
Trailhead nr. Hwy 20, ca. 1200 m. elev . , Atranorin a nd 
fumarprotocetraric acid. 
Hammer 5511 8 J uly 199 1 Determined by s . Hamme r 

33. Cladonia 
WASHINGTON , Pend 
in spr ay zone o f 
Roosevelt Cedars 
National Forest, 
s ubsp. ecmocyna. 
Hammer 4017 

ecmocyna subsp . intermedia 
Oreille Co., Abundant on duff over boulder 
Granite Creek Fal l s, Granite Cr eek -
Trail, Stagge r Inn Campg r ound, Ka niksu 
ca . 20 0 m. elev. Some podetia approach 
Atranorin and fumarprotocet raric acid. 

20 June 1989 Determined by S . Hammer 

34. Cladonia ecmocyna subsp. intermedia 
MONTANA, Fla t head Co. , On duff, s hady, east- f acing 
trail s ide, Nurna Ridge Trail, Bowman Lake Campground, 
Glac ier Na tional Park, ca . 1500 m. elev . 
Atranor in and fumarprotocetraric acid . 
Hammer 39~9 18 June 1989 Determined by S. Hammer 

35 . Cladonia ecmocyna Leight . , Ann. Mag. Nat. 
Hist., ser . 3, 18, 406. 1866 . <unnamed subspecies) 

OREGON, Linn Co., On compressed duff , exposed hill top, 
Horse Rock Ridge n ear Mabel, ca. 90 0 m. e l ev . Unnamed 
subspecies . Cell. with Dr. Martha Sherwood . Atranorin and 
fumarpr o toc etraric ac id . 
Kammer 3563 6 June 1989 Determi ned by S. Hammer 

36. Cladonia ecmocyna unnamed subspecies 
WASHINGTON , Pierce Co . , Under pines o n thin soil, e n t rance 
to S ilver Springs Campground , Mt. Bake r Snoqua lmie National 
Forest, ca. 8 00 m. elev. Unnamed s ubspecies . Atrano rin and 
fumarprotocetraric acid. 
Hammer 3691 12 June 1989 Det ermined by S. Hamme r 



37. Cladonia ecmocyna unnamed subspecies 
OREGON, Linn Co ., t-fuscicolous on duff over lava near 
junction of Hwys. 126 and 20, ca. 1100 m. elev. Unnamed 
subspecies. At ranorin and fumarprot ocetraric acid. 
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Hammer 354• 6 June 1989 Determined by S. Ha mmer 

38. Cladonia ecmocyna unnamed subspecies 
WASHINGTON, San Juan Co. , Musci colous on north-facing 
slope, Mt. Constitution, Orcas I sland, ca . 400 m. elev . 
Unnamed subspecies. Fumarprotocetraric acid and atranorin. 
Hammer 4203 25 June 1989 Determined by s. Hammer 

39. Cladonia ecmocyna unnamed subspecies 
WASHINGTON, Pend Oreille Co., Abundant over semi -exposed 
boulder , Stagger Inn Campground, Kaniksu National Forest , 
ca . 200m elev. Unnamed subspecies . , sympatric with subsp . 
intermedi~. Atranorin and fumarprotocetraric acid. 
Hammer 4108 20 June 1989 Determined by S. Hammer 

40. Cladonia fimbriata (L . ) Fr., Li c henogr. Eur. 
Reform. 222. 1831. 

WASHINGTON, Whatcom Co . , On compressed duff, Hwy. 542, ca . 
700 m. elev. Fumarprotocetraric acid. 
Hammer 4138 24 June 1989 Determined by S . Hammer 

41. Cladonia fimbriata 
WAS HINGTON, Kittitas Co., On compressed duff at r oadside, 
Go ld Creek Rodd, E. of Hydk, vicinity of Snoqua lmie Pass , 
ca . 1000 m. e l ev. Fumarprotocetraric acid. 
Hammer 4781 22 June 1991 Determined by s . Hammer 

42. Cladonia fimbriata 
IDAHO, Bonner Co ., On compressed duff over th i n soil, Hanna 
Flat Nature Trail, Hwy. 313, vicinity o f Nordman, ca. 100 0 
m. elev. Fumarprotocet rari c acid. 
Hammer 3976 20 June 1989 Determined by S . Hammer 

43. Cladonia firma ( Nyl. ) Nyl., Bot. Zeitung (Berlin) 
19 ' 352. 1861. 

CALIFORN IA, San Lui s Obispo Co . , On sand dunes, sea level . 
Fumarprotocetraric acid and atranorin . 
Bratt a . n. 1989 Determined by T. Ahti and S . Hammer 

44. Cladonia furcata (Huds . ) Sch rad . , Spic . Fl. 
Germ. 107 . 1794. 

CALIFORNIA, Del No rte Co., On thin soil over stabilized 
sand dunes, vicinity of Fo rt Dick, sea level . 
Fumarprotocetraric acid. 
Hammer 3307 31 May 1989 Determined by S. Hammer 
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45. Cladonia furcata 
CALIFORNI A, Del Norte Co., On thin soi l over stabilized 
sand dunes , vicinity of Port Dick, sea level . 
Fumarprotocetraric acid. 
Hammer 3344 31 May 1989 Determined by S. Hammer 

46. Cladonia furcata 
CALIFORNIA , Del Norte Co . , On thin soil over stabi lized 
sand dunes, vicinity of Fort Dick, sea level. 
Fumarprotocetraric acid. 
Hammer 3349 31 May 1989 Determined by S. Hammer 

47. Cladonia furcata 
OREGON, Douglas Co., On compressed duff, northbound rest 
stop, Hwy. 5, vicinity of Glendale, ca . 400 m. elev. 
Fumarprotocetraric acid . 
Hammer 3399 2 June 1989 Determined by s. Hammer 

48. Cladonia furcata 
OREGON, Josephine Co., Trailside, Cave Creek Campground, 10 
km. W. of Oregon Caves Na tional Monument, ca . 350m. elev. 
Fumarprotocetraric acid . 
Hammer 3392 2 June 1989 Determined by S . Hammer 

49 . Cladonia furcata 
OREGON, Coos Co., On duff over stabilized sand dunes, Eel 
Creek Campground, Oregon Dunes National Recreation Area, 
sea level. Prondose morph. Pumarprotocetraric acid . 
Hammer 3401 3 June 19 89 Determined by S. Hammer 

50 . Cladonia furcata 
OREGON, Linn Co., On compressed duff. roadside of Hwy . 242, 
5 k.rn. s. of Hwy. 126, ~1cKenzie Bridge, ca . 900 elev. 
Prondose morph. Fumarprotocetraric acid . 
Hammer 3534. 6 June 1989 Determined by S . Hammer 

51. Cladonia furcata 
WASHINGTON, Grays Harbor Co ., On thin soil and duff over 
stabilized sand, 'J\.;in Harbors State Park., Westport, sea 
level . Fumarprotocetraric acid . Pseudoscyphoid morph. 
Hammer 4.256 26 June 1989 Determined by S . Hammer 

52 . Cladonia furcata 
WASHINGTON, Grays Harbor Co., On thin soil and duff over 
stabilized sand, Westhaven State Park., sea level. Thick, 
verruculose cortex and abundant imbricating squamules . 
Fumarprotocetrar i c acid . 
Hammer 4.270 27 June 1989 Determined by S . Hammer 
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53 . Cladonia furca t a 
WASHINGTON, Cowlitz Co., Over thin soil on north-facing, 
rocky outcropping, milepost 17, Hwy 504 east of Toutle, ca . 
150 m. elev. Unusual podetia with abundant squamule s . 
Fumarprotocetrari c acid. 
Hammer 4892 24 June 1989 Determined by S. Hammer 

54. Cladonia furcata 
WASHINGTON, Mason Co., On compressed duff and thin soi l at 
roadside, Skokomish Rest Area, Hwy 101, vicinity of 
Shelton, Olympic Nat i onal Forest, ca. 50 m. elev. Robust 
podetia. Fumarprotocet rari c acid. 
Hammer 4377 30 June 1989 Determined by S. Harcuner 

55. Cladonia furcata 
WASHINGTON, Grays Harbor Co ., Huscicolous in shady spot 
over thin soil, vicinity of Lake Quinalt, Olympic National 
Forest, ca. 10 0 m. elev. Unusually thick stereome and tall 
podetia. Fumarprotocetraric acid. 
Hammar 4305 27 June 1989 Determined by S. Hammer 

56 . Cladonia furcata 
WASHINGTON, Snohomish Co . , On soil under planted p ines, 
rest area near Harysvi lle, no rthbound Hwy . 5, ca. sea 
level . Pumarprotocetraric ac id. 
Hammar 3618 9 June 1989 Determined by S . Hammer 

57. Cladonia furcata 
WASHINGTON, Skagi t Co., On thin soil in shady area, 
Rockport State Park, Hwy . 20 near Rockport, ca . 200 m. 
elev. Longitudinal fenestrations and scyphoid openings 
with more o r les s equal branches from margins, typical of 
W. Washington populations o f this species . 
Fumarprotocetraric acid . 
Hammer 3665 9 June 1989 Determined by S. Hammer 

58. Cladonia furcata 

WASHINGTON, I sland Co . , Over rock, Deception Pass State 
Park, vicinity of Anacortes, sea level. Ps eudoscyphoid 
morph; slender, subulate branches. Fumarprotocetraric acid. 
Hammar 4159 24 June 1989 Determined by S. Hanuner 

59. Cladonia gracilis (L. ) Willd. subsp. 
turbinata (Ach.) Ahti, Ann. Bot. Fennici 17 : 212. 
1980. 

OREGON, Coos Co., On thin soil over stabilized sand dunes, 
Eel Creek Campground , Oregon Dunes National Recreation 
Area, sea level . Fumarprotocetraric acid. 
Hammar 3407 3 June 1989 Determined by S. Hammer 
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60. Cladonia gracilis subsp. turbinata 
OREGON, Linn Co., On compressed duff, exposed hilltop, 
Horse Rock Ridge near Mabel, ca. 9 0 0 m. elev., Atranorin 
and fumarprotocetraric acid . 
Hammer 3593 6 June 1989 Determined by S . Hammer 

61. Cladonia gracilis subsp. turbinata 
WASHINGTON, Mason Co . , On thin soil , Lena Creek Campground, 
ca. 15 km. W. of Hwy 101, ca . 300 elev. 
Fumarprotocetraric acid. 
Hammer 4396 30 June 1989 Determined by S. Hammer 

62. Cladonia gracilis subsp. turbinata 
WASHINGTON, Mason Co., Muscicolous, c l ose to the shore of 
Lake Cushman , Cushman Sta te Park, ca . 200m. elev. 
Fumarprotocetraric acid. 
Hammer 4229 26 June 1989 Determined by s . Hammer 

63. Cladonia gracilis subsp. turbinata 
WASHINGTON, Snohomish Co . , On soil under planted pines, 
rest area near Marysville, northbound Hwy. 5, ca. sea 
level . Fumarpro t ocetraric acid. 
Hammer 3623 9 June 1989 Determined by S . H~mmer 

64. Cladonia gracilis subsp. turbinata 
WASHINGTON, Pierce Co . , On thin soil over sand, milepost 
46, Hwy. 410, vicinity of Greenwater, ca . 500 m. elev. 
Fumarprotocetrari c ~c id. 

Hammer 3688 12 June 1989 Determined by S. Hammer 

65. Cladonia gracilis subsp. turbinata 
MONTANA, Fl~the~d Co., On compressed duff, sh~dy , east­
facing trailside, Numa Ridge Trail, Bowman Lake Campground, 
Glacier National Park , ca. 1500 m. e l ev . Fumarprotocetraric 
acid. 
Hammer 3930 18 June 1989 Dete~ined by S. Hammer 

66. Cladonia gracilis subsp. vulnerata Ahti. 
Ann. Bot. Fennici 17: 207. 1980. 

OREGON , On duff over stabilized sand dunes, Eel Creek 
Campground, Oregon Dunes National Recreation Area, sea 
level. Fumarprotocetraric acid. 
Hammer 2554 10 July 1988 Determined by S . Hammer 

67. Cladonia gracilis subsp . vulnerata 
OREGON, Coos Co . , On duff over stabilized sand dunes, Eel 
Creek Campgr ound , Oregon Dunes National Recreation Area, 
sea level. Fumarprotocetraric acid . 
Hammer 3400 3 June 1989 Determined by S . Hammer 
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68. Cladonia gracilis subsp. vulnerata 
OREGON . Coos Co., On duff over stabi lized sand dunes, Eel 
Creek Campground , Orego n Dunes National Rec reation Area, 
sea l eve l. Fumarprotocetraric acid. 
Hammer 3515 4 June 1989 Determined by S . Hammer 

69. Cladonia gracilis subsp. vulnerata 
WASHINGTON, I sland Co., Deception Pass State Park, vicinity 
of Anacortes . Fumarprotocetraric acid. 
Hammer 4158 24 June 1989 Determined by S . Hammer 

70. Cladonia humilis (Wit h. ) Laundon, Lichenologist 
16 , 220. 1984. 

CALIFORNIA, San Ben ito Co., On thin soil, west-facing 
trail s ide, Pinnacles National Honument, ca . 1000 m. elev. 
Fumarprot ocetraric acid and atranor in. 
Hammer 2451 May 1989 Determined by S . Hammer 

71. Cladonia imbricarica Kristinsson, Lichenologist 
6' 143. 1974. 

IDAHO, Benewah Co ., Terricolous ove r basalt, Santa Creek 
Bridge, Hwy. 95, vici n ity of Emida, ca . 1500 m. e lev . 
Sphaerophorin. 
Hammer 3842 17 June 1989 Determined by T. Aht i 

72. Cladonia macilenta Hoffm., Deutschl . Fl. 2 ' 
126. 1796. 

WASHINGTON, Island Co . , Abu ndant on rotting dri ftwood at 
beach, J oseph Whidbey State Park, Swantown Road., sea 
level. Thamnoli c acid and barbatic acid . 
Hammer 4120 23 June 1989 Determined by s. Hammer 

73 . Cladonia macrophyllodes Nyl., Flora 58' 44 7 . 
1875. 

OREGON, Linn Co ., r1u scicolous on compressed duf f, 
Campground near jun c tio n of Hwys . 126 and 20, ca. 
elev. Atranorin and fumarprotocetraric acid . 
Hammer 3547 6 June 1989 Determined by 

74. Cladonia macrophyllodes 

Fish Lake 
1100 m. 

s. Hammer 

WASHINGTON, Yakima Co ., On thin soil over volcanic 
formations, Little Naches Road, Wenatchee National Forest, 
ca. 500 m. elev. At ranor in and fumarprotocetraric acid . 
Hammer 3708 13 June 1989 Determined by S . Hammer 
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75. Cladonia merochlorophaea 1\sah . J . Jap . Bot . 
16: 713 . 1940. 

WASHINGTON, S kagit Co. , Over thin soi l , summit o f North 
Mo untain, Mt. Baker Snoqualmie Nat i onal Forest, ca . 1100 
elev . Fumarprotocetraric, merochlorophaeic, and 4-0 
methylcryptochlorophaeic ac ids. 
Hammer 3675 9 June 1989 Determined by S. Hammer 

76. Cladonia merochlorophaea 
WASHINGTON , Whatcom Co. , Abundant over compr essed duff, 
Hwy . 542, ca . 8 00 m. elev . Fumarprotocetra ric, 
merochlorophaeic, and 4 -0 methylcryptochlorophaei c ac ids. 
Hammer 4 1 53 2 4 June 1989 Determined by S . Hammer 

77 . Cladonia merochlorophaea 
IDAHO, Idah o Co., Over thin l ayer o f duff, Split Creek 
Pack Bridge Trail, Lochsa River , Road 133 near Hwy. 12, 
Clearwater Natio nal Fo r est, ca. 1000 m. elev. 
Fumarprotocetraric, a nd merochlorophaeic acids. Note 
melanotic p odet ia . 
Hammer 3888 17 June 1989 Determined by S . Hammer 

78. Cladonia multiformis G. K. Merr ill, Bryo1ogist 
12: 1. 1909. 

IDAHO, I d a h o Co ., Over thin l ayer o f duff at tra i ls i de, 
Split Creek Pack Bridge Trail, Lochsa River, Road 1 33 near 
Hwy. 12, Clearwater National Forest, ca . 1000 m. elev . 
Fuma rprotocetra ric acid . 
Hammer 3 891 1? June 1989 Determined by S . Hanuner 

79 . Cladonia multiformis 
IDAHO, Idaho Co . , Abundan t on west-facing roadside under 
pines , Flin t , ca . 1500 m. e lev . Fumarpr otocetra ri c acid. 
Hammer 5319 2 July 199 1 Determined by s . Hammer 

80. Cladonia multiformis 
IDAHO, Bonner Co., On compressed du f f , vicinity of Pr iest 
Lake, ca . 1000 m. elev. Fumarprotocetraric ac i d . 
Hammer 3966 20 June 1989 Determined by s . Hammer 

81. Cladonia multiformis 
IDAHO, Bon n e r Co ., On compressed duff at roadside, Hwy . 
3 13, ca. 2 k.m. west of Hanna Flat Nature Trail, vicinity 
o f Nordman , ca . 1000 m. e l ev . Fuma rprotocet r ar i c ac i d . 
Hammer 3998 20 June 1989 Determined by S . Hammer 

82. Cladonia multiformis 
MONTANA, Linco ln Co ., On compressed du ff , Troy River 
Campground, ca . 800 m. elev . Fumarprotocetraric acid . 
Hammer 3948 19 June 1989 Determined by S . Hammer 
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83. Cladonia ochrochlora Flk. , De Cladon . 75 . 1828 . 
WASHINGTON , Clallam Co., Abundant on compressed duff over 
decomposing wood in shady loca lity, Elwha Hot Springs Road, 
Olympi c National Park, ca. 800 m. elev. Unusual f orm with 
abundant proliferations from scyphus margins. 
Fumarprotocetraric acid. 
Hammer 4434 1 July 1989 Determined by s . Hammer 

84. Cladonia ochrochlora 
IDAHO, Bonner Co., On rotting wood, Hanna Flat Nature 
Trail, Hwy. 313, vicinity of Nordman, ca . 1000 m. elev. 
Fumarprotocetraric acid. 
Hammer 3974 20 June 1989 Determined by s . Hammer 

85. Cladonia ochrochlora 
HONTANA, Flathead Co ., On rotting wood, Numa Ridge Trail, 
Bowman Lake Campground, Glacier National Park, ca . 1500 m. 
elev . Fumarprotocetraric acid. 
Hammar 3938 18 June 1989 Determined by S . Hammer 

86. Cladonia phyllophora Hoffm. , Deu tsch. Fl. 2 ' 
123 . 1796 . 

WASHINGTON , San Juan Co., On thin soi l. Ht. Constitution, 
Orcas Island, ca. 4 00 m. elev. Unusual morph with tall, 
slen der podetia, narro w scyphi, and small, rather evenly 
distributed squamules, occurs from central Oregon to Puget 
Sound and east to Skamania Co . , Washington. 
Fumarprotocetraric acid . 
Hammer 4181 25 June 1989 Determined by S . Hammer 

87 . Cladonia phyllophora 
WASHINGTON, San Juan Co., Growing with Selaginella on thin 
soil, Mt. Constitution, Orcas Island , ca. 400 m. elev . 
Fumarprotocetraric acid. 
Hammer 4196 25 June 1989 Determined by S. Harruner 

88 . Cladonia phyllophora 
OREGON, Wallowa Co . , On compressed duff over granite rocks, 
Lostine River Valley south of Lostine, ca. 1600 m. elev. 
Typical morphology. Fumarprotocetraric acid. 
Hammer 5237 28 June 199 1 Determined b y S . Ha mmer 

89. Cladonia pleurota (Flk . ) Schaer ., Enum. Cri t. 
Li c h. Eur. 186 . 1850. 

WASHINGTON, Skagit Co. , On thin soil over sandy , north­
facing roadside, Hwy. 20, Rockport, ca. 200 m. elev . Zeori n 
and usnic acid. 
Hammer 4100 22 June 1989 Determined by . S . Hamme r 
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90. Cladonia pleurota 
WASHINGTON, Whatcom Co., On compressed duff, East Creek 
Trail off Hwy. 20., ca. 900 m. elev. Zeorin and usnic acid. 
Hammer 5~39 8 .July 1991 Determined by s. Hanuner 

91. Cladonia pocillum (Ach . ) Grognot, Pl. crypt . 
SaOne-et-Loire 82. 1863. 

IDAHO, Idaho Co., On rocky roadside, Red River Hot Springs 
Road outside of Elk City , ca. 1700 m. elev. Rare and 
restricted in the region. Characteristi c brown, subfoliose 
primary squamu l es with thi c k, cottony undersides. 
Fumarprotocetraric acid . 
Hammer 5216 2 July 1991 Determined by S. Hammer 

92. Cladonia poroscypha Ha mmer, Bryologist 96 , 83 . 
1993 . 

WASHINGTON, Island Co., Over rock, Deception Pass State 
Park, vicinity of Anacortes, sea level. Some podetia 
approach C. artu~ta, but most are c haracteristic with 
slender scyphoid openings and equal branches from the 
margins. Thamnol i c acid. 
Hammer 4104 23 June 1989 Determined by S. Hammer 

93. Cladonia prolifica Ahti & Hammer, Mycotaxon 37 , 
3 42. 1991. 

CAL IFORNI A, Del Norte Co., On thin soil over stabi lized 
sand dunes, growing with C. turcac a, vicinity of Ft . Dick, 
sea level. Fumarprotocetra ric acid. 
Hammer 3338 31 May 1989 Determined by S . Hammer 

94. Cladonia rei Schaer. , Li ch . Helve t . Spic . 34: 
1823. 

I DAHO, Bonner Co. , On thin soil, Hanna Flat Nature Trail, 
Hwy. 313, vicinity of No rdman, ca . 1000 m. elev. 
Fumarprotocet rari c acid, homosekikaic acid, and sekikaic 
acid. 
Hammer 3989 20 June 1989 Determined by S . Hammer 

95. Cladonia rei 
I DAHO , Bonner Co., On thin soil, Hanna Fl a t Nature Trail, 
Hwy . 313 , v i cin i ty of Nordman, ca . 1000 m. e l ev . Collected 
on l y at this site and in eastern Washington. Previously 
considered widespread in the region, but c~nfused with C. 
verruculosa (Vain.) Ahti and other spec ies . 
Fumarprotocetraric acid, homosekikai c acid, and sekikaic 
ac i d. 
Hammer 5485 6 July 1991 Determined by S . Hammer 
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96. C1adonia scabriuscu1a (De l. ) Nyl., Compt . 
Rend. Hebd. seances Acad. Sci . Paris 83: 88. 1876. 

OREGON, Douglas Co., On thin soil over stabilized sand 
dune, semi-exposed roadside, Tahkenitch Campground , Oregon 
Dunes National Rec reation Area, sea level. 
Fumarprotocetraric acid. 
Hammer 3458 3 June 1989 Determined by S . Hammer 

97. C1adonia scabriuscu1a 
WASHINGTON, Grays Harbor Co., On th in soil over stabi lized 
sand, Twin Harbors State Park, Westport, sea level. 
Fumarprotocetraric acid. 
Hammer 4 252 26 June 1989 Determined by S . Hammer 

98 . C1adonia scabriuscu1a 
WASHINGTON , Island Co . , Over rock, Deception Pass State 
Park, vicinity of Anacortes, sea level . Fumarprotocetraric 
acid. 
Hammer 4419 23 June 1989 Determined by S. Hammer 

99. C1adonia singu1aris Hammer, Bryologist 96 ' 
303. 199 3. 

WASHINGTON, Skamania Co., Mu sc icolous on thin soil over 
east-facing lava formations , Big Lll.va Bed ca. 10 km . N. o f 
Little White Salmon Fish Hll.tchery, FR 66, ca. 700 m. elev. 
PARATYPE . Squama tic acid . 
Hammer 5176 28 June 1991 De ermined by S. Hammer 

100. C1adonia squamosa Hoffm. Deutsch. Fl. 2 , 125 . 
1796 ., var . squamosa 

OREGON, Linn Co. , On compressed duff , r oadside of Hwy . 242, 
5 km. s . of Hwy. 126 , McKenzie Bridge, ca . 900 m. elev. 
Approaches C . singularis, bu lacks the subulate apices, 
continuous cortex under podetial squamules, and phyllopodia 
of the former. Squamatic acid. 
Hammer 3600 6 June 1 989 De ermined by S. Hammer 

101. C1adonia squamosa var . squamosa 
WASHINGTON, Pierce Co . , On rotting wood, Silver Springs 
Campground, Mt. Baker Snoqualmie National Forest, ca . 80 0 
m. e l ev . Squamatic acid . 
Hammer 3692 12 June 1989 Determined by S. Hammer 

102. Cladonia squamosa var. squamosa 
WASHINGTON, S kagit Co ., Over thi ck layer of partially 
decayed duff, s ummit of North Mountain, Mt. Baker 
Snoqualmie National Forest , ca . ).100m. elev . Squamatic 
acid . 
Hammer 3652 June 1989 Determi ned by S . Hammer 
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103. Cladonia squamosa var. squamosa 
IDAHO, Idaho Co., Abundant on rott ing wood in spray zone , 
Major Fenn Tra il, Hwy. 12 along Lochsa River east of 
Lowell, Cl earwater National Forest, ca. 1000 m. elev. 
Squamatic ac id. 
Hammer 3861 17 June 1989 Determi ned by S. Hammer 

104. Cladonia squamosa Hoffm. var. subsquamosa 
( Le i ght.) Vain ., Meddeland. Soc. Fauna Fl. Fenn ica 6: 
113. 1881. 

OREGON, La ne Co., On thin soil over stabilized sand dune, 
Siltcoos Beach Acces s Road, Oregon Dunes National 
Recreation Area, sea level. Thamnolic acid. 
Hammer 3492 3 June 1989 Determined by S. Hammer 

105. Cladonia squamosa var. subsquamosa 
WASHINGTON, Grays Harbor Co . , Muscicol ous in shady spot 
over thin soil. vicinity of Lake Quinalt, Ol ympic National 
Forest, ca . 100 m. elev. Thamnolic acid. 
Hammer 4317 27 June 1989 Determined by s. Hammer 

106. Cladonia subulata (L.) ''Ieber ex Wigg., Prim. 
Fl. Holsat. 90. 1780 . 

IDAHO, L~tah Co., On th i n soil at roadcut, Laird Park 
vic i nity, Moose Creek Divide, St. Joe National Forest, 
ca. 1500 m. elev. Fuma rprotocet raric acid. 
Hammer 3794 17 June 1989 Determined by S. Hammer 

107 . Cladonia subu1ata 
IDAHO, Bonner Co . , On thin soil , Hanna Flat Nature Trail, 
Hwy. 313, vic ini ty of Nordman, ca . 1000 m. elev . 
Fumarprotocetraric ac id . 
Hammer 547:::Z 6 July 1991 Determined by S . Hammer 

10 8. Cladonia sulphur ina (Michx . ) Fr.. Lichenog r. 
Eur. Reform . 237. 1831. 

WASHI NGTON , Ferry Co. , On compressed duff over rott i ng 
wood, Sherman Pass, Colville National Forest, ca. 1500 m. 
elev . Squamatic acid and usnic acid. 
Hammer 4035 21 June 1989 Determined by S . Hammer 

109. Cladonia su1phurina 
WASHINGTON, Stevens Co., On rotting wood, Flowe ry Tra il, 
16 km. E o f Ch elewah, Colville Natio nal Forest, ca . 1300 
e l ev. Squama t ic acid a nd usnic acid . 
Hammer 4027 21 June 1989 Determined by S. Hammer 
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11 0 . Cladonia sulphurina 
WASHINGTON, Pend Ore ille Co., Abundant over rotting cedar 
log s , south-facing hillside, Gran ite Creek-Roosevelt Cedars 
Trail. Stagger Inn Campground, Kaniksu National Fores t, ca. 
200 m elev. Squamatic acid, usnic acid, and isousnic acid. 
Hammer 4018 20 June 1989 Determined by S . Harruner 

111. Cladonia thiersii Hammer, Mycotaxon 34: 115. 
1989. 

CALIFORNIA, Marin Co., Terricolous on sandstone formations , 
Kehoe Beach , ca. 1 km. from Pacifi c Ocean, Pt. Reyes 
National Seashore, ca . 20 m. elev. PARATYPE. Thamnoli c 
acid . 
Hammer 2306 5 January 1988 Determined by S. Hammer 

112 . Cladonia thiersii 
CALIFORNIA, Marin Co., Terricolous on sandstone formations , 
Kehoe Beach, ca . 1 km . from Pacific Ocean, Pt . Reyes 
National Seashore, ca . 20 m. elev . Thamno lic acid. 
Hammer 323 1 29 May 1989 Determined by S. Hammer 

113 . Cladonia transcendens (Vain.) Vain., Nouv. 
Arch . Mus. Hist . Nat., ser . 3, 10 : 262 . 1898. 

WASHINGTON, Grays Harbor Co., On decaying conifer wood, 
vicinity of Lake Quinalt , Olympic National Forest, ca. 100 
m. elev. Thamnolic acid. 
Hammer ~l83 27 June 1989 Determined by s. Hammer 

114. Cladonia transcendens 
WASHINGTON, ~~atcom Co., On ecorticate wood in shady 
locality, East Creek Trail off Hwy. 20, ca . 900 m. elev. 
Thamnolic acid . 
Hammer 4094 22 June 1989 Determined by S. Hammer 

115 . Cladonia transcendens 
WAS HI NGTON, Pierce Co., On rotting wood , milepost 46, Hwy. 
410, vic . of Greenwater, ca. 500 m. elev. Thamnolic acid. 
Unusual esquamose form. 
Hammer 3686 12 June 1989 Determined by S . Hammer 

116. Cladonia umbricola T•msberg & Ahti. Norweg. 
J. Bot . 27 : 307. 1980. 

IDAHO, L4tah Co . , On rotting wood, Laird Park v i cinity, 
Moose Creek Divide, St. Joe National Fores t , ca. 1500 m. 
elev . Squamatic acid. 
Hammer 3764 17 June 1989 Determined by S . Hammer 
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117. Cladonia uncialis (L.) 1tleber ex ~tliggers, Prim. 
Fl. Ho lsat . 90 . 1780 . 

WASHINGTON, Skamania Co ., On conifer duff over lava bed, 
Gif f ord Pinchot National Forest, FR 8303 , ca . 55 0 m. elev . 
Hammer 5101 25 June 1991 Determined by S . Hammer 

118. C1adonia uncialie 
WASHINGTON, I sland Co . , Over rock, Deception Pass State 
Park, vicinity of Anacortes. sea l evel . 
Hammer 4.101 23 June 1989 Determined by s. Hammer 

119. Cladonia verruculosa (Vain.) Ahti, Bryologist 
81 • 336. 1978 . 

CALIFORNIA, Del Norte Co ., On thin soil over stabilized 
sand dune, Fo rt Dick, sea level. Fumarprotocetraric acid . 
Hammer 3343 31 May 1989 Determined by S . Hammer 

120. Cladonia verruculoea 
OREGON , Lane Co ., On thin soil over stabilized sand dune, 
Si ltcoos Beach Access Road, Oregon Dunes National 
Recreation Area , sea level . Fumarprotocetraric acid . 
Hammer 3510 3 Ju ne 1989 Determined by S . Hammer 

121 . Cladonia verruculoea 
WAS HINGTON, Grays Harbor Co., On thin soil over stabilized 
sand dune, Copa l is Beach State Park, sea level . 
Fumarprotocetraric acid . 
Hammer 4281 27 June 1989 Determined by S . Hammer 

122. Cladonia verruculoea 
WASHINGTON, Grays Harbor Co . , Roadside, Hwy . 109, vicinity 
of Moc l ips, sea level. Fumarprotocetraric acid . 
Hammer 4303 27 June 1989 Determined by s . Hammer 

123. Cladonia verruculoea 
WASHINGTON, Mason Co ., On thin soil at roadside, Hwy. 101 
near She l ton, ca . 50 m. elev. Fumarprotocetraric acid. 
Hamm8r 4369 30 June 1989 Determined by S . Hammer 

124 . Cladonia verruculoea 
WASH I NGTON, Lewis Co ., On thin soi l at roadside , Packwood, 
ca. 300 m. elev . Fumarprotocetraric acid . 
Hammer 4 340 30 June 1989 Determined by S . Hammer 

125. Cladonia verruculoea 
WASH INGTON, S kagit Co . , On t hin l ayer of partially decayed 
duff, s ummi t o f North Hountai n , Ht . Baker Snoqualmie 
National Forest , ca . 1100 m. elev . Fumarprotocetraric acid. 
Hammer 3640 9 June 1989 Determined by S . Hammer 
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SUMMARY 

Three species of Chaetoplco are repor ted from 
China, featuring the ne\ol taxa C. gregaria and C . 
longlasca , And an ex tens i o n of range and substrate 
for C. crossaea . 

For a long period sin c e it ... ·as erected for the type 
species ChaetopleA caJvescens (Fr. ex Desm . ) Clements 
(C lemenes and Shear 1931 ) , the genus Chaetoplea (Sacc.) 
Clements was included within Pleospora (We hmeyer 1 961 ; Arx 
and HUller 1975) in Leptosphaerla (Eriksson and 
Hat.'kst.'orth 1987) . Barr (1990) considere d that C . 
calvescens deviate s from the types of Pl eospors , P . 
he rb arum (Fr . ) Rabenh . and Lcpcosphaerla, L. doliolum 
( Pers .: Fr .) Ces . & De Not . She accepted Chaetoplea as a 
separate tenus in the Phaeosphaeriaceae, based on a number 
of different features as t.'ell as the d if ferent a n omorphs . 
Seventeen North American species in the genus, most of 
vhich vere recombined from other genera such as 
Cucurblc•rlll, Pleospora, Pyrcnophora , Telchospora, etc . , 
have been recognized by her ( Barr 19 90) . There were no 
species i n Chaecopl•• recorded from China, even under 
Pleospora or Lspcosphserla on desert plants (Er iksson and 
Yue 1988) . Th ree species vlth typical c h aracte r istics of 
Chaecoplea were found on d ese rt plants fr om Xinj tang. One 
of them, C . crossaca (Ellis & Everh .) M.£. Barr is 
reported here for the first time from China, an d the other 
two are p ropos ed as new. 

-----y-A--F-u_n_d __ ;f-EXce llent Young University Teacher, Th e 
State Education Commission of China . 



496 
All the holot ype materials rnent:ioned in the paper are 

deposited in the National Herbarium of Canada in Ottawa 
( DAOH) a n d t he isotypes in t h e Herbar i um of Mycology, 
August 1st Agr i cu l tural College (HMAAC), Urumqi, Xinjiang. 
China and in t h e Ne.,.. York Botanical Carden, Bronx (NV) . 

Ch JJetopl eJJ c ros s a t a (Ellis 6: Everh . ) H.E . Barr . Hem . Ne"'' 
York Bot . Gllrd . 62: 50 . 1990. Fig. l.a 
- Tcichospora c rosSiJCIJ Ellis & Everh., Proc . Acad . 
Nat . Sci. Philadelphia 46 : 331. 1884; Scrickeria 
cross aca (Ellis & Evc.rh.) Kuntze, Rev . Gen . Pl. 3 : 
534. 1898. 

Ascoma ta gregar io us, erumpent to superftci.:~l. with 
s hort hypha l appendages over the surface, sphaeroid, 2'•0-
'•50 JJm wide. 200-400 u m high. Asci 80- 100 x 12-1 4 1-1111 . 
Ascos pores 16 - 20 x 8- 1 0 J.lm , clear bro!Jn, broadl y e l lip · 
soid, ends obt.use, 3 - 5·(7-)sept.at.c, ...,it.h o n e longitudinal 
or sometimes oblique sept u m in so11e cells; wall smooth. 

Specimen examined: on branc hes of 11 y rt carta squamosa 
Desv., Liuhuangg.ou , Urumqi, Xinjiang, Ch ina, 14 VIII 1991, 
Z.Q. Yuan 910409, HMAAC 783, DAOM, and NY . 

Our collection 
ascospore morphology 
widespread in North 
(Bar r 1990). It is 
China. 

fits we l l C. crossaca in hab it, 
and size. Chaecoplea crosssca i s 

America on a number of ...,oody host s 
recorded h ere for the first ti11e in 

Chaetop l ea er egari a Z.Q . Yuan & M.E . Barr, sp. Fig . 
1. b • e 

Ascomat.a gregaria in catervatim ve l ordinatim, 
im11ers a vel erumpentia, sphaeroidca, 300-4 5 0 ~m la ta, 240· 
400 ~m alta ; apice papillato; per id ia 40 - 60 .urn la ta , e 
cellulis pseudoparenchymatis crassitunicatis brunneis in 
stratis extern is et e cellulis compressis ten uitunic atis 
h ya linis .1.d brunneolis in scratis internis composica. 
A sci 130 -16 0 x 12 · 14 ~m. octos p or i , C)·lindrici. 
Pseudoparaphyses anguste cellulosae, 2 00 2 ~m. 
As cosporae 1 8-26 x 9·12 pm, un i scriatoe. brunneae ad 
fuscae. ellipt i co · fusiformes cum extrema obtuso ve l 
obovoidcae. 5 · 7 transversaliter et 1-2 lon gitudinallter 
septatae, septo forma to prima co n st.rictae, asym11etricae. 
hemispora superna infernac lcviter longiori et latio r i; 
exosporia glabro. 

Fig.. I. Species of CJJaetoplea. C. crossaca: 
and oscospores; b-e . C . gregaria; b . oscus and 

as cospores, c. h ob it , d. detail o f p e rid i um , e. ascomata 
in vertical section; f ·i. C . Iong tsscll: f. 8 - spored and 4· 
spored asci , g. ascospores, h, detail of peridium, i. 
ascoma in verti cal section. Standard lin e - SO J.lm for 
a,b,d.f · h ; 200 1-1m for e,i. Habit sketch not to scale. 
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In ramulis Nlcrarlae siblrlcae Pall., Li uh u a ng gou, 
Urumqi, Provincia Xin jiangensi, Sinicarum, 8 VIII 1 991, 
Z.Q. Yuan 9 10 3 89, DAOM holotypus. Isotypi in Herb. HMAAC 
785 et NY deposit i. 

Ascomata gregarious in groups in li n es. 
occasionally separate. immersed to erumpent, sphaeroid, 
300- 450 ,.ua wide, 240-400 1-1 m high; apex papillate; perldium 
40-60 '"'m wide, of thick-walle d brown pseudoparenchymatous 
cel ls in outer lay ers and h yali n e to brownish thin-walled, 
compressed ce lls in the i n ner layers . Asci 130 - 160 x 12-
14 J,lm, 8-spored, cyl i ndri c. Pse udop a ra physes narrowly 
cellular, septate, branc h ed, 2 um wide, up to 200 '"'m l ong. 
As c ospores 18-26 x 9-12 (mean 23.2 x 10.3) pm, uniseri ate, 
brown to dark brown, ellipt i c - fusoid wi t h ends obtuse or 
obovoid, 5-7 transversely septate, 1-2 longitud i nally 
septate per cell, constricted at the first-formed septum, 
asymmetric, u pp er hemispore slightly longer and wider than 
lower ; wall smooth, lacking gel coa t: ing. 

Known from t h e type collect i on. 

This species ha s ascospores n~uch as i n C. 
scr!gosa M. E. Barr, but dif fe rs from the latter b y its 
immersed to erumpent ascomata and the longer and narrowe r 
asci.. Chaecoplea s c r !gosa has col labent ascomata almost 
comp le tely s up erf i cial with hyphae on th e surface holding 
fragmen ts of the host, and asci measure 80-100 x 15-20 
( -23) ,U il ( Barr 199 0). 

Chaecoplea longlasca Z.Q. Yuan & M.E . Barr, sp . Fig. 
1.£- i 

Ascomata discr eta vel gregaria, immersa ad 
e rumpentia . cum clypeo p aulo trans ascomata immersa, 
sphaeroidea, 350-700 p..am lata , 350 - 600 ,urn alta, e cellulis 
pseudoparenchymatis angulatis vel rocundatis fuscis in 
strat i s externis et e ce l1ulis compressis hya 1 in is in 
strat is in t ernis compos ita . Asci (100-) 16 0-200 x 18-2 0 
~m. octospori vel raro tetraspori, cylindrici. 
Pseudoparophyses angus te cellu losae , 300 x 2 pm . 
Ascosporae 24-36 x 12-16 pm, u ni ser ia toe, brunneae ad 
rufobrunneae, obovoideae, 5-7 transversa lit. e r 1-2 
l ongitudina li ter septatae, septo formato primo 
co ns trictae , symmetricae vel raro asymmetricae; exosporia 
glabro. 

In ra mis Reaumur!ae soongor!cae (Pal l. ) Maxim ., 
Beishawo, Ch angji , Provincia Xinj ian gensi, Sinicarum, 1 V 
1991, Z.Q. Yuan et Z. Y. Zhao 910027, DAOM holot y pus. 
Isotypi in Herb . HMAA C 78 4 et NY deposit! . 

Asc omata se p arate to gregario u s, immersed to 
erumpent, wi th a small clypeus over the immersed ascomat:a, 
sphaeroi.d, 350-700 pm wide , 350-600 pm high; peridium 30-
5 0 pm wide, up to 100 -140 1-1m wide above with c:lypeus, 
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surface roughened, of dark angular to rounde d p se u doparen­
chymatous cells in outer layers and hya l ine compressed 
cel ls in inner layers. Asci (100-)160-200 x 18- 20 ,urn, 8· 
spore d or occasionally 4-spore d , cylindric, basal and 
lateral. Pseudopara physes narrowly cell ul ar, septat e . 300 
x 2 ,IJID . Ascospores 24-36 x 12-16 (mea n 30.6 x 1 3.8) JJIII , 

uniseriate, bro wn to redd i sh b rown, some spores wit h paler 
ends, obovoid, 5-7 t ransversel y se p tate, 1-2 lo ngitud­
inally septate pe r ce l l, constricte d at the fi r st-forme d 
septum, symmetric or some slightly asymmetric; wa l l 
smooth, lac king gel coat in g. 

Known from the ty p e co ll ectio n . 

Of the known species i.n the genus, the new spec i es is 
closest to C. umbllicJtta (Ellis & Everh.) H .E Barr. It 
differs mainly fro m C. umbtllcata in the much longe r a sci 
a n d smooth ascos pore walls. as we l l as in t h e absence of a 
gel c o ating s urroun d ing t h e ascospo res. 

The specific e pi thet of the new species is based on 
the longest asci in the k no wn species of t h e genus . Of 
the kn o wn species, only C. ellisi.i (S acc . & P. Sy dow ) M .E 
Barr has asci up to 180 f.JIII long (b u t mo st ly 93-130 .um 
long), the o ther s p ecies h ave asci ranging fro m 45-120 p.1m 

long ( Barr 1990) , whil e the predom in antl y 8-spor ed as ci in 
t h e new species measure 16 0-200 p.111. l ong. 
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ABSTRACT 

A unique new Porpidiaceous genus wi th weakly muriform. hyaline 
ascospores. Cmarrhospora Brusse. is described from sandstone of the Cape 
Fold Moumains o f South Africa. This new genus comprises two new species. 
Catarrhospora mira Brusse and C. splendida Brusse. The affini ties. chemistry 
and distribut ion of th is genus are discussed. and the diffe rences between the 
two new species arc highlighted. 

Cntnrrhospora Brusse. gen. nov. 

Genus ad fam ili am Porpidiacearum pertinens. Thallus crustosus. 
saxicol:t: prothallus ate r. Cortex (superior) tenuis. 5- 10 J' l11 crassus ; stralllm 
epi nccrale nu llu m. Strarum gonidiale 20 - 50 I' m c rassum; algae coccoideae. 
vi rides. Medulla alhida. tcnuis vel crassa. Aporhecia im mersa. nige lla. parva. 
minus quam I mm diam. Excipulum reductum, ae ruginosurn vel fuscum, 
prosoplcc tenchymatum . Subhymenium hyali nurn . J + caeruleum . Hymeniwn 
hyalinu m. J + caerulcum . Epihymeniu m fuscum vel aeruginosurn, N + 
rosescens. Paraphyses levite r ramosae anastomosaeque. septatae. ecapitatae, 
lu minibus 0 .8 - 1.3 J.tlll crassis. Asci clavati ; tholus cum who J + cae ruleo, ut 
in genere Porpidia (figura 2) . Ascosporae halonatae, octonae. hyalinae. 3 (-4) 
septatae vel parce muriformes. anguste e ll ipsoideae vel anguste ovatac , J-, 
parictibus tenuibus . Pycnidia globosa. immersa: spermatiophora robusta. 
pleu rogena: spermatin hyal ina, ac icularia . 

Typus gcneris: Catarrlzospora mira Brusse. 

Genus belonging to the family Porpidiaceac. Thallus crustose . 
saxicolous; prothallus black. Coner (upper) thi n. 5- 10 I'm thick; epinecral 
layer absent. Algal lllyer 20- 50 J.l. lll thick; algae coccoid . green. Medulla 
whit ish. th ick or th in . Aporlzecia immersed . blackish, small, less than I mm 
across. Excip/e reduced, aeruginose to fusco us. prosoplectenchymatous. 
Subhymenium hyaline. J + blue. Hymenium hyaline, J + blue . Epihymenium 



502 

fuscous to aeruginose. N+ pi nkish. Paraphyses lightly branched and 
anastomosed . septate, ecapitatc, lum ina 0 .8- 1.3 J.-1111 th ick . Asci clavate, 8-
sporcd : tholus wi th J + blue tube as in the genus Porpidia (figure 2) . 
Ascospores halo nate . hya li ne. 3 (.4) septate to weakly murifo rm , narrowly 
ellipsoid to narrowly oval. J-. th in walled . Pycnidia globose. immersed: 
spermati n hyal ine needles . pleurogenous from robust spern1atiophores. 

Etymology: Cmarrlms (L) - a mucous discharge: spora (L) - a spore: an 
oblique re fere nce to the halonate ascospores of this new genus. 

This is a ve ry di stinct new genus in the exclusively saxicolous lichen 
family Porpidiaceae. because up until now no ge nus in this family is known to 
have triseptatc or weakl y muriform ascospores. In other respects this new 
genus is very typical of the Porpidiaceae. having halonate ascospores. and more 
important ly asci with tholi that are of the Porpidia· type. Even the chem istry of 
Catnrrhosporn is very typical of the Porpidiaceae . contain ing 2' ·0 · 
methylperl atolic acid. but in somt! cases ac id deficie nt specimens are 
encountered. 

The asci of Carnrrltospora prod uce a coat of gel around them, which is 
often thick and orange to orangy·brown in neat Lugol's iodine reagent (0. 15 % 
J). The paraphyses also produce gel. bu t this ge l is J + bl ue at Lugol's strength 
(The fu ll strength Lugol' s iodi ne solution always used is about 0 . 15 % J. which 
is about half the conce ntration of the Llagol's iodine used in Bac teriology for 
the Gram stain . which is approximately 0 .33 % J). Therefore the gel derived 
from the paraphyses is clearly disti nguishable from the gel produced by the 
asci. in this case. This orangy·brown ascus ge l colour is also known in other 
genera of the Porpidiact!ae such as lmmersnria Rambold. Paraporpidia 
Rambold (Rambold I 989) fl.nd in several species of Porpidia Koerb. itself. 
including the type (Hertel & Knoph 1984) . Despite this ascus gel colour, the 
tho! us is still a very pale bl ue with a distinct blue tube in it. as in Porpidia and 
related genera . at 0 . 15 % J concentration. This tholus type has been illus trated 
by Brusse ( 19 8 . 1988a) and in th is paper (figures 2 & 3). There is a ce rtain 
amount of variability in tholus tube length with in one section. and it seems to 
be dependent on the th ickness or depth of the tho! us in question. Nevertheless 
the maximum tho! us depth observable seems to be ch~tracteri s ti c. and 
Schizodiscus Brusse develops a very deep tholus just before the ascospores 
become di scernible in the ascus · up to 40 % the length of the ascus bearing it. 
This very deep tholus development is not seen in the true members of the 
Porpidiaceae. and also not in Cararrhospora. which seem to display a differe nt 
tholus ontogeny. not involving a very deep immature stage. On the contrary. 
the immature stage of tht! Porpidiaceae (including Catarrltospora) is more 
shallow than the suhmature stage. which then becomes shallow agai n in both 
cases as the ascosporcs become full y mature and ready for ejection . The 
amyloid thol us tube can also be thicker. as ill ustrated by Hafcllner (1 984) fo r 
Amygda/aria pelobott)'OII (Wahlenb .) Norm. (fog. 65). P01pidia crusw/ma 
(Ach.) Hertel & Knoph (fog. 64). Porpidia trul/isma (Krernp. ) Koerb . (fog . 67). 
Koerberiella wimmerimta (Koerb.) Stei n (fig. 31 ). Stenltnmmarel/a llirgida 
(Ach .) He rte l ( fo g. 69). and Stepltnllocyc/os ltellsselliallus Herte l (fog. 68). all 
typical members of the Porpidiaccae. I have not seen much va ri ation in tholus 
tube thickness wi thin one specimen. but rather between di ffe rent speci mens of 
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the same species . If one dilutes the Lugol's iodine reagent to abou t one quarte r 
strength (about 0 .04 % 1). the asca l gel the n stai ns blue as well . and the 
hymeni um sec tio n is then a pure blue colour . 

In this new genus the tholus- typc does not change by pret rea ting with 
either 10 % KOH or concentrated nitric acid. and the blue tube in the tho lus 
remains unchanged in eithe r case, which is also true for Porpidia . What is also 
qui te interesting is that the tho! us stains a g rey colour in C hlorazo le Black E 
(obtained from SIGMA: I % aqueous solutio n). recently int roduced into 
lichenology by Nash. Ha fell ner & Common (1 990). This stain has poor 
penet rating powers . insofar as the asc i have to be ruptured to facilit ate rapid 
taining o f the thol i. Once stained. the tube st ructure can again be seen (fi gure 

3). but this time as a hya li ne tube in the grey matri x of the tho! us (a negative 
stai n for the tube). There is also a hyali ne area in the apical regio n o f the tholus 
(figure 3). which does not show-up as blue in Lugol' s (fi gu re 2). T his hyaline 
tube is sti ll visible after pr~trcat men t wi th e ithe r 10% KOH or concentra ted 
nitric acid. as is the case with the positive stai n. Lugol's iodine. which is also 
true for Porpidia. Chlorazole Black E highlights the deh isced asc i very we ll . 
with the g rey of the ru ptured and ex te nded tholus ti ssue contrasti ng well with 
the hyal ine o r vc:. ry pale bott le green of the ascus walls. The dehiscence type in 
this genus i clearl y rost rate . The tholus tissue can also be seen to be clearly 
disti nct from the asc;:1l wall s in this stain . and complete tho li ofte n come o ut of 
the ascus wa lls o n manual (unnatural ) rupturing. This stain g ives the definite 
impression th:u the tholus ( = specialized e ndotunica? ) differe ntiates from the 
ascoplasma of the young and deve loping ascus , not the walls. Most of the 
hymenium becomes a very pale boule green or sea g reen colour in this stain . 
The ascospores stain g rey in C hlorazole Black E in this new genus. as they also 
do in Porpidia . 

The pycnidia st:t:n in this new genus are s imilar in both present ly 
known species. and resemble small discs o n the thallus . lighter brown and 
smaller than the apothec ia (fi gu re 6) . They do not appea r as black spots/dots o n 
the thall us as is usual. The pleurogenous. need le-shaped spermat in are typical 
of the Porpidiaceae. 

Carnrrltospora could be confused wi th the unrelated genus 
Rhiz.ocarpon. but the latte r lacks the distinctive Porpidia-type tholus of the 
former. Rhiz.ocarpon has an npical J + blue crescent in the tholus. and lacks 
any kind of tu be structure there (Hafe llne r . 1984). Catarrhospora ascospores 
arc quite similar to those of some species o f Rhiz.ocarpon howeve r . Up unti l the 
present . the re arc no reports of 2' -0 -methylper lato lic acid occurring in the 
genus Rltiz.ocnrpon . 

Camrrhospora also supe rfi cia lly resembles the genus Schndonia 
Koerb .. but he re the ascospores. although hya line and mu riform . are not 
halonate. and the tho lus is of the Bacidin-type. with an inverted cup- o r 
th imble-shaped J + blue structure in it (Hafellner 1984) . 

T he c rustosc members of the Stereocaulaceae. such as Stereocaulon 
leucophaeopsis (Nyl. ) P.James & Purv is and Sr. romensis (H.Magn .) P.James 
& Purv is (Purvis & James 1985) . are less likely to be confused with this new 
genus. because they have better developed g lebular to squamulosc thalli , which 
are recognizable in the field . Stereocaulon has a Cmitlaria-like tholus. and up 
until now no species exhibits submuri form or murifo rm ascospores. The 
ascospores are transve rsely 3 or more septate . hyaline. no n-halonate, and are 
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acicular· fu siform to fusifo rm or scolccosporous (it!. much longer than broad). 
No species of the very we ll known genus Stereocaulon has been reported to 
conta in 2'-0-mcthylpt:rlatolic acid . 

Another genus that is rather less likely to cause confusion is the lichen 
paras ite genus Dactylospora. which although not li chenized itself. often does 
grow on crustose lichens (Hafe llner 1979). This genus someti mes has weakly 
muriform. hy11l ine ascOSJ>Orcs. but they often become brown when mnlllrc, and 
are no t halomttc. Dacrylospora has a we ll dt:velope.d exciple. which is da rk 
brown in colour (Hafell ner 1979). as opposed to the weakly developed exciple 
of Cawrrhospora. which is fuscous to aeruginose in the outermost pans. and 
which changes to pinki sh in concentrated nitric acid (N). T he paraphyses of 
Dacry/ospora are mildly capi tate with coloured gel caps . and most importamly 
the ascus lacks a tholus. bu t is surrounded by an apically thickened . J + blue 
removable gel sheath howeve r. Catarrhospora. on the other hand. has th inner 
paraphyses. which are not c;tpitate, and the ascus possesses a well developed 
tholus of the Porpidin· type. The ascus gel in Cntarrhospora is not thicke r in 
the ap ical part. but rather down the sides of the ascus. This gel is not 
removable by finn squashing of the sec tions under a glass coverslip and is J + 
orange or o range·brown in Lugol' s iodine . as opposed to the blue of that of 
Dactylosporn. Most Daclylospora species have apothecia that arc sessile to 
ad nate (someti mes even s t ipitat~) on their hosts. whereas Cnrarrhospora has 
immersed apothecia. and is not a parasite. but a genui ne lichen. 

Cntarrhosporn has the damp habi tat require ments of some other 
members of the Porpidiaceae. and often grows in or ncar places where water 
trickles when it rains. on aspects wi th a southern component. 

This new genus is presently known from two species. both of which 
occur onl y in the Cape Floristic Region. a very restricted . but high ly dive rse 
Medi terraneaiH)'pc! (winter ra infall) bioti c area at the southern tip of Africa . 
This new genus is the latest and ve ry welcome addition to a growing and long 
list of genera and species e1ldemic to the Car>e Biotic Region . 

Catar rhospora mira Brusse. sp. nov. Fig. 5 & 6. 

Thallus crustosus. sax icola. rimose areolatus. cinereus ve l g riseus . 
usque ad 10 em diam .• 0 . 1 · I nun crassus: prothallus ater . Areolae albidae ve l 
g ri seae . 0.1 • 3 mm . pleru mque 0.2 · I mm diam. Conex (superior) circa 5 J.lffi 
crassus: stralllm epi necrale nu llum . Stratum gonidiale 30 - 50 J.ll11 crassum : 
algae coccoideac. vi rides. Medulla alb ida. usque ad I 111 111 crassa. Apothecia 
inune rsa. nige lla. usque ad 0 . 7 mm diam. E:ccipulum reductum. aeruginosum 
vel fu scum. N + rosesccns. prosoplectenchy1natum. inferne rudimcntale ve l ad 
10 J.llll crassum. in lateribus supern is 10 -50 J.llll crass is. Hypotheciwn non 
bene evolutum . Subhymenium hyalinum. usque ad 50 J.llll crassum. J + 
caeruleum. Hymenium hyali num. 120- 160 J.lfll altum . J + caeruleum . 
Epihymenium fuscu m vel ae ruginosum . N + rosescens. Paraphyses ramosae 
anastomosaeque. septatae , ecapitatae, luminibus 0 .8- I .3 J.llll crass is . Asc i 
clavati : tholus cu m lllbo J + cacruleo. ut in genere Porpidill (figura 2) . 
Ascosporne halonatae. octonae . hyalinae . 3 (-4) septatae vel parcc murifonnes. 
anguste ellipsoideae vel anguste ovatae. 20-29 x 7.5- 11.5 !'Ill (fogura 1). 
Pycnitlia globosa . i111mersa: spcrmat ia hya lina . acicularia. recta. 6 · 8.5 x 0 .8 
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TYPUS: SOUTH AFRICA. CAPE PROVINCE- 3418 (Cape Town): -BB 
(Somerset West) Honc mots-Holland Mountai ns . Sir Lowry' s Pass between 
Somerset West and Elgin . On T able Mountain Sandstone on S aspects. Alt . 500 
m. F. Brusse 3906. 15. v. 198 1 (PRE. holo-: BM. iso-). Figurae I. 2 . 3. 5 & 
6. 

Thall us crustose. sax icolous. rimose areolate. pale grey to fa irly dark 
grey. up to 10 em across. 0.1 - I mm thick: prothallus black. Areoles whitish 
to grey. 0. 1 - 3 mm . commonly 0 .2- I mm across. Cortex (upper) about 5 ~-tm 
th ick: cpinccral layer absent. Alga/layer 30 - 50 11111 thick: algae coccoid, 
green. Medulla whi ti sh. up to I 111111 thick. Apothecia immersed, blacki sh. up to 
0 . 7 mm across. sometimes e nci rcled by a crack (as in hol01ypc). Exciple 
red uced. aerug inosc to fu scous. N + pi nkish. prosoplec te nchymatous . 
rudi mentary be low to 10 .um thick. 10 - 50 J.LITl thick on upper fl anks. 
sometimes cracked away from the surrou nding thalline ti ssue in the upper 
parts . Hyporltecium not clearly discerni ble. Subltymenium hyal ine. up to 50 J.Lill 
thick. J + blue. Hymenium hya line. 120 - 160 ,u.m high. J + blue. Epihyme nium 
fuscous to ae rug inosc. '+ pinkish. Paraphyses branched and anas tomosed , 
septate . ecapi tate . lum ina 0.8- I .3 J.Lill thick. Asci clavate. 8-spored ; tho! us 
with J + bl ue tube as in the genus Porpidia (figu re 2). Ascospores halo nate . 
hyaline . J (-4) septate to weakly murifo rm , narrowly ellipsoid to narrowly 
oval. 20 - 29 X 7.5 - 11.5 f' lll (fi gure 1). Pycnidia globose. immersed : 
spermati a hyaline. straight need les. 6-8.5 X 0.8 ,urn . Chemistry: o nly 2'-0-
methylpe rl ato lic acid present or ac id defi cienl. 

This new species is the type of the genus Cararrhospora Brusse. a 
ge nus o f outwardly fairly no n-descr ipt grey crustose lichens. Catarrhospora 
mira is variable in macroscopic habit. and o ften just resembles the average 
saxicolous Bue/lia o r Lecideoid lichen . The immersed apothccia wou ld 
eliminate many o f these. except the common Carbonea oreinoides (Koe rb .) 
Brusse*. wh ich it closely resembles. However. the type specimen is thick and 
mauvish-grey. and closely resembles some forms of the widespread and 
common. but unre lated. Diploschisres caesioplwnbeus (Nyl. ) Vain . - group. It 
can be distinguished from this liche n in the fie ld . because D. caesiop/umbeus 
can tolerate growing in fairl y dry places, and has clearly recogni zable 
ac tinostomoid apothecia. whereas C. mira occu rs in humid places. ofte n in or 
nea r places where water would tri ckle when it rains (seen as tracks of bl ack 
growths of cyanobacteria . e tc .). and has simple apothecia . 

* Carbonea oreinoides (Koerb .) Brusse. cvmb. nov. 
Basionym: Aspicilia oreinoides Koerber. Abhandl. Schles. Ges. Vater!. 

Cult. 2: 32. I 862 . 
This species has a clearl y aerug inous exciple and epihymenium. which 

changes to pinkish in N (Lecidea-green). the presently accepted key 
characteri sti c (Rambold 1989) of the genus Carbonea, as opposed to Lecanora 
which lacks this pig ment. 
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FIGURE 1. - Catarrllospora mira Brusse; ascospores. F. Brusse 3906, 
holotype. Bar = 10 pm. 

Catarrhospora mira can be told apart from the next species. by its 
much larger asci and correspondingly higher hymenium, and the Jack of a well 
defined brown hypothecium. The medulfary tissue is also J + blue. which is not 
the case in C. splendida . The J + blue reaction in this lichen is not always 
clearl y discernible by direct appl ication of Lugol 's iodine solution to an 
obliquely sect ioned areole. and the method of Common ( 1991) has to be used 
to get consistent results. This method also shows that the polysaccharide 

FIGURE 2 (opp. (. - Catarrhospora mira Brusse; ascus and paraphyses. 
Stippling ind icates the amyloid reaction . F. Brusse 3906, holotype. 
Bar = 10 pm . 
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I 
FIGURE 3 . - Catarrh osp ora mira Brusse; the same ascus apex as in f igure 

1 in Chlorazo te Black E. St ippling represen ts the grey staining 
regions o f the tholus. F. Brusse 3906, holotype. Bar = 10 J,Jm . 

causing thi s blue colour is not the true isolichenan as found in Cetraria 
islmulica (L. } Ach. In my experience true isolichenan stai ns lavender onl y in 
Lugol's iodine made up in disti lled wa te r (a t 0 . 15 % J concentration) o r in 
L actophenol (at both 0 . 15% or 0 .4 % J concentrat ions). but not i n Common' s 
saturated zi nc chlo ro- iodide reagent. in which complete ly hyaline sect ions are 
obtained. even aflc r stand ing ovcrnigh1. The isolichcnan-like polysaccharide in 
C. mira is restricted to the medulla (not the cortex as in Ceo·aria islmulica). 
and stains orangy brown in the zinc chloro·iodide reagent when the sect ions 
clear (ca. 10 mins.). and becomes redd ish brown or marooni sh on stand ing 
overnight. This clea rl y indicates that C. mira docs not contain true.:: isoliche nan. 
but rathe r another J + blue polysaccharide. 

At present this new species is known from Tulbagh in the NW . to 
Garc ia ' s Pass near Rive rsdale in the cast of the Cape Fold Mountai ns. The 
Garcia 's Pass specimen was ac id deficie nl . btll 100 mcagrely fertil e to ci te . 

Addit ional Specimens examined: 
SOUTH AFRICA. CA PE PROVINC E · 33 19 (Worcester): -AC 

(Tulb,gh) Obiqu" Mount,ins. Nuwckloof P"ss. 7 km W of Tulb,gh. On T"ble 
Mountain Sandstone on steep SW slope. Alt. 200 m. F. Brusse 2698. 28. iv. 
198 1 (PRE). - 3418 (C,pe Town): -BB (Somerset West) Hottentots-Hoiland 
Mountains. Si r Lowry's Pass between Somerse t West and El gin. On Table 
Mountain Sa ndstone on S aspects. Alt. 500 m. F. Brusse 3890. 15 . v. 198 1 
(COLO , LD, PRE). 
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Thall us crustosus. saxicola. rimose areolatus. griscus. usque ad 4 em 
diarn .. 50- 100 1-1111 eras us: prothallus ater. Areolae albidae . 0. 1 - 0 .5 mm. 
plerumquc 0.2 - 0.3 mm diam. Con ex (superior) ci rca 5 - 10 p.m crassus; 
stra tum epinecrale nullu m. Stratum gonidiale 30- 50 J.L ill crassum : algae 
coccoidear;: , vi rides. Medulla albida. tenuis. usque ad 50 J.l. lll crassa. Apothecia 
immersn. nigella. usque ad 0 .5 mm diam. Excipulum reductum. aeruginosum 
vel fu scu m. 1+ roscsccns. prosoplcctenchymallim, infcrne rudimentale ve l 10 
J.Lill crassu m. in late ri bus supern is 20- 40 p. m crassis. ffypotheciwn badium . 30 
- 50 Jl l1l crassum. N-. Subhymeniwn hyali num. usque ad 20 J.Lin crassum. J + 
cacruleum. Hymenium hyali num. 60- 80 pm altum . J + caerule um . 
Epihymenium fuscum vel acruginosum. N + rosescens . Paraphyses leviter 
ramosne annstomosnequc . septattte. ccttpitatae. luminibus I - 1.3 J.L ill crass is . 
Asci ~ l ava t i: thol us cum tubo J + cacrulco. ut in gcne rc Porpidin. Ascosporae 
halonatae. octonae. hya linae. 3 (-4) septatae vel parce mu ri formcs . angustc 
elli psoideae ve l angustt! oval<tt:. IS - 23 X 7- 9.5 p m (figura 4) . Pycnidia 
globosa. immcrsa: spermati n hya lina. aciculari a. recttt. 5 - 7.5 x 0 .8 pm . 
Thallus acidum 2'-0-methylperlatolicum solum contincns. 

TYPUS : SOUTH AFRI CA. CAPE PROVINCE- 3319 (Worcester): -AC 
(Tulbagh) Obiqua Moumains. NuweklooF Pass. 7 km W oFTulbagh. On Table 
Mountain Sandstone on Sleep SW slope. Alt . 200 111 . F. Bmsse 2732. 28. iv . 
1981 (PRE . holo-: BM . iso-). Figurae 4 & 7. 

Thallus crustose. saxicolous . rimose areol ate. pale grey to fai rl y dark 
grey. UJ> to 4 em ac ross. 50 - 100 J.L ill thick: prothnllus blnck. Areoles whi ti sh to 
grey. 0 . 1 - 0 .5 mm. commonly 0.2 - 0 .3 mm across. Con ex (upper) about 5-
10 pm thick (mostly necrotic ti ssue?): epinecral layer absent. Algal layer 30-
50 ~111 thick: algae coccoid . green. Medulla whit ish. thin , up to 50 Jlffi thick. 
Aporhecia im mersed . blackish. up to 0 .5 mm across . Exciple reduced. 
ae rug inose to fu scous. N + pinkish. prosoplectenchymatous. rud ime ntary below 
to 10 ~m thick. 20 - 40 JliTI thick on upper fl anks. Hypothecium brown. 30- 50 
J.LITI thick. N- . Subhymenium hyal ine. up to 20 J . .un thick. J + blue. Hymenium 
hyali ne . 60 - 80 J.L ill high . J + blue. Epihyme nium fuscous to aeruginose. N + 
pinkish. Paraphyses ligh tl y branched and anastomosed . septate, ecapitate. 
lu mens I - 1.3 Jllll thick. Asci cl avate. 8-sporcd : tholus wi th J + blue tube as in 
the genus Porpidia. Ascospores halonate , hyaline. 3 (-4) septate to weakly 
muriform (when matu re). narrowly ellipsoid to narrowly oval. 15 - 23 X 7 -
9.5 pm (fi gure 4). Pycnidia globose. imme rsed : spermatia hya line. st raight 
needles. 5 - 7.5 x 0.8 ~m . Chemistry: only 2'-0-methylperlato lic acid present. 

T his second new species of Cararrhospora , is much th inner than the 
type species. but also has no re markable macroscopic feat ures by which it 
could be recognized in the fie ld under a hand lens . 'evenheless. li ke the type 
species. it also g rows in more humid places, near places whe re water trickles 
whe n it rains . 

As stated in the postamble of the fi rst species. this species can be 
distinguished from C. mira by the smaller asci (up to 80 p m long in C. 
splendida. as opposed to up to 155 ~m long in C. mira) . the correspondingly 
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FIGURE 4 . · Catarrhospora splendida Brusse; ascospores. F. Brusse 2 732, 
holotype . Bar = 10 pm . 

lower hymenium and by the presence of a coherent brown layer under the 
subhymenium. here called the hypothecium. Incredibly. some mature 
ascosporcs of these two species can be the same size. but the asci they origi nate 
from are always very different in size. It seems that the larger halo on C. mira 
ascospores requ ires more ascus space. than the thi n halo on those of C. 
splendida. The hymenium is more loose in C. splendida and the ascus apices 
can easi ly be observed without pretrea tments by squashing sections under a 
glass coverslip wi th a blu nt inst rument. This is difficult to do in the type 
species (C. mira) . because the hyme nial gel is so fi rm. Pret reating C. mira 
sections with concentrated nitric acid loosens them up considerably, without 
interfering wi th the gel colou rs in iodi ne solut ions too much . Pretreat ing with K 
turns both the gel colours deep blue in Lugol's , making observat ion of the 
tholus a little more problematical. although the tholus tube docs become a 
deeper blue . The paraphyses are always more clearly discernible in Lugol's, 
after concentrated N pretreatment. and the septation which is oflen obscure 
wi thout pretreatments or with K pretrea tme nt , becomes quite disti nct. 

Although the medulla is thin in C. splendida , it is not J + blue as in the 
type species. The medulla also does not become reddish brown in saturated 
zinc chloro- iodide overnigh t. but remai ns hyaline . This strongly suggests that 
the polysaccharide causing the blue colour in C. mira. is the same as the one 
causi ng the overn ight reddish-brown colour in zinc chloro-iodide (The re was 
the possibility that two or more polysaccharides could be present, as indeed is 
the case in Cetraria islandicn itself). 
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At present this second new species is known onl y from the type 
locality. Nuwekloof just west of the historic town of Tu lbagh . 
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FIGURE 5 . - Catarrhospora mira Brusse, habit photograph . F. Brusse 

3906, holo type . Scale in mm . 
FIGURE 6 . - Catarrhospora mira Brusse. c lose-up photograph of 

apothecia . The a rrow points to a group o f pycnidia . F. Brusse 
3906, holotype. Sca le in mm. 

FIGURE 7 . - Catarrhospora splendida Brusse, habi t photograph . F. 
Brusse 2732, holotype. Scale in mm. 
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SUMMARY 

Absence of major morphological discontinuities characterized a series of 
iso lates of Cladosporium macrocarpum and C. herbarum. Conidial size, 
degree of septation, and relative nodosity of conidiopbores aU decreased along 
a series from the former to the latter species. Termini of the series were weU 
separated morphologicaUy and morphometrically. Isolates toward the 
macrocarpum terminus of the series produced pseudothecia under experimental 
conditions, whereas isolates toward the herbarum terminus produced 
sclerotium-like bodies. Based upon the observed morphological continuum 
from C. herbarum to C. macrocarpum and lacking any evidence that gene 
flow is restricted between the two taxa, we accept the previously proposed 
synonymy of C. macrocarpum with C. herbarum . 

INTRODUCTION 

Cladosporium macrocarpum G. Preuss and C. herbarum (Pers.: Fr.) Link 
have been treated as all ied , hut morphologically distinct, species (De Vries 
1952, Ellis 197 1). Some authors have noted transitional forms (Barr 1958, 
Corlett 1988). There has been considerable unanimity in the morphological 
species concept for C. herbarum ; von Arx (1970, 1983), De Vries (1952), 
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Domsch et al. (1980), Ellis (1971), and MalsUshima (1985) illustrated and 
described c6nidia that are small relative to C. macrocarpum , and 
conidiophores that are non-nodose to nodose and occasionally geniculate. 
llJustrations for C. macrocarpum show more divergent concepts: Ellis ( 1971) 
accented the greater degree of septation (frequently 2-3 septa) of C. 
macrocarpum conidia, whereas De Vries (1952) stressed the greater size of 
conidia for that species, and once illustrated conid ia as 0-septate, and once as 
0-1-septate. Matsushima (1985) illustrated conidia of C. macrocarpum with 
a maximum of one septum, but with strongly geniculate-nodose conidiophores 
with short internodes. Domsch et al. ( 1980) also illustrated conidia with a 
maximum of one septum, and with conidiophores strongly nodose, and 
somewhat geniculate. 

In 1992 we recovered hundreds of isolates of Cladmporium from Prunus 
avium L. (cultivar Bing) cherry fruits in orchards near Wenatchee, WA. 
Although many were C. cladosporioides (Fresen.) G.A. De Vries, and a few 
were C. malorum Ruehle, most were assignable to C. macrocarpum or C. 
herbarum, or were transitional in morphology between the two. Our isolates 
were recovered from a single substrate in a relatively small geographic area 
during one growing season, thus minimizing variations that might originate 
over long times, distances, or differences in substrate. Accordingly , we 
resolved to use the opportunity to document the transitional forms from C. 
macrocarpum to C. herbarum. Because Mycosphaerella tassiana (de Not.) 
Johans. has been connected to C. herbarum (von Arx 1983, 1950, Kienholz 
1944, Ruehle 1931) and to both C. herbarum and C. macrocarpum (Barr 
1958, Corlett 1988), we further resolved to attempt generation of teleomorphs 
and to determine whether or not there were differences in the teleomorphosis 
corresponding to differences in the anamorphosis. 

MATERIALS AND METHODS 

Cladosporium isolates were obtained from developing or mature cherry 
fruit collected from three locations in northcentral Washington. Surface­
disinfested, excised stylar or receptacular scars were placed onto 'h V8 juice 
agar, and the Cladosporium isolates that grew from the excised tissues were 
coded by location and date, then stored on silica gel. Thirty-two isolates 
representative of the C. macrocarpum-C. herbarum transition that were 
provisionally classified upon isolation from fruits by criteria from Ellis (1971) 
were selected for further study : CV8-96 (classified as C. macrocarpum), ST2-
92 (classified as C. herbarum transitional to C. macrocarpum) , A V2-98, A V3-
56 , AV7-9a, AV9-76, CV4-100b, CV6-95a, CV9-14, CVJ0-63b, ST3-!8, 
ST5-45 , ST6-77a, ST8-25, STI0-47 (classified as robust variants of C. 
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herbarum), AV4-3b, AV6- II , AVI0-72, CV3-2a, CV3-81a (classified as 
robust C. herbarum transitional to gracile C. herbarum), and A V4-66b, A V6-
9b, AV7-23b, AV9-37b, A¥9-85, C¥7-44, C¥7-88, CVI0-92a, ST5-40b, 
ST6-54 ', ST6-94 , STI I-21b (classified as gracile variants of C. herbarum). 
These isolates were inoculated onto media and incubated at 5C for production 
of anamorphic and teleomorphic states as described below. 

In preliminary experiments, A V2-98 and CV6-95a, but not CV3-2a, 
produced pseudothecia when plated on wheat leaf agar (15 % water agar 
poured over chopped , autoclaved wheat leaves) and incubated 81h weeks at 
5C in the dark. For generation of teleomorphs and morphometric aoalysis, 
single colony isolates were obtained from each of the 32 isolates and plated 
twice onto 'h V8 (90 ml V8 juice, 3 g CaC03, 15 g agar, 910 ml d~O) as 
above, and twice onto wheat leaf agar. Plates were sealed with Paraft!m and 
incubated 27 weeks in the dark at 5C aod periodically examined for the 
presence of a teleomorph. Lengths and widths of 20 conidia from 'h V8 were 
measured for each of 13 isolates and results aoalyzed by paired comparisons 
using Systat 5.0. Lengths and widths of ascospores were similarly analyzed 
for those isolates producing teleomorphs. All isolates were also plated twice 
onto 1h V8 as mass isolates, incubated and periodically inspected for 27 weeks 
as above. 

For photomicrography of conidia and conidiophores, 13 isolates were 
recovered from silica gel onto 'h V8 agar and incubated 3 weeks at 20C under 
a 12/12 br light/darkness cycle with fluorescent (General Electric, 15 watt) 
aod near-ultraviolet (Sylvania, 15 watt) lights. The mean number of septa per 
conidium was computed from 20 conidia per isolate, and the results analyzed 
as above. 

RESULTS AND DISCUSSION 

The name C. macrocarpum was provisionally applied to those isolates in 
which large, verrucose, (-septate conidia predominated , but in which 2-3-
septate conidia were occasional to common. Conidiophores were as pictured 
by Ellis (1971); nodose, with long internodes, aod occasionally geniculate 
{FIG. 1). Isolates transitional from C. macrocarpum to robust C. herbarum 
differed from C. macrocarpum in that 2-3-septate conidia were less frequent 
{FIGS. 2,3). Isolates were termed robust C. herbarum if conidia were large, 
verrucose, 0-1-septate, frequently septate, and if conidiophores were 
pronouncedly nodose, commonly with short internodes and appearing 
sympodial {FIGS. 4,5). These isolates conformed closely to Matsushima's 
concept of C. macrocarpum. Isolates transitional from robust C. herbarum 
to gracile C. herbarum had smaller, usually 0-septate conidia, with 
conidiophores frequently but less pronouncedly nodose, seldom geniculate, 
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FIGS. I-9. Conidia and conidiophores of Clado>porium isolales. I . CV8-96: 
C. macrocarpum. 2,3 . ST2-92, CV 10-63: C. macrocarpum transitional to the 
robust variant of C. herbarum. 4,5 . A V2-98, CV6-95a: robust variants of C. 
herbarum. 6 ,7. AVI0-72, AV6-II: robust variants of C. herbarum 
transitional to gracile variants of C. herbarum. 8,9. AV9-85 , CV I0-92a: 
gracile variants of C. herbarum. Bar = 10 I'm. 

and not appearing sympodial (FIGS. 6, 7). Isolates classified as gracile C. 
herbarum corresponded to illustrations commonly rendered for that species 
(e.g. Ellis 197 1) , always with small , verruculose conidia and a high 
proportion of non-nodose conidiophores which tapered to narrow , sometimes 
almost acute, conidiogenous loci (FIGS. 8,9). These laHer isolales constituted 
the terminal end of a series that began with C. macrocarpum. 

When these subjective assignments were compared to a series based on 
conidial length , the two generally corresponded (TABLE 1). That the 
correspondence is not perfect can be seen by the positions of CV I 0-63b and 
A V9-85; the former was originally designated a member of the robust C. 
herbarum series (see above) , hut later placed in the C. macrocarpum-robust 
C. herbarum transition on the basis of degree of conidial septation. CV 10-
63b had smaller conid ia than ST2-92, the other member o f the series. A V9-
85 posse.'sed larger conid ia than the other two members of the gracile C. 
herbarum group. The mean conidial length of any isolate did not differ 
(P=0.05) in paired comparisons (Tukey's test) from that of its nearest 
neighbors, (and usually did not differ from isolales several places away), but 
isolates in the middle of the series (ST6-77a, CV I0-63b, CV9-14, CV6-95a) 
differed from those at the termini (usually from both ultimate and penultimate 
members). The four uppermost members were always significantly different 
from the five lowermost members. 

Analysis of conidial width prod uced a similar result (TABLE 1). Isolate 
ST2-92 is out of place in the sense that it possessed conidia wider (but not 
significantly , P=0.88) than CV8-96; otherwise, most deviations from a 
continuous decrease in width when prog ressing down the series were o f a 
magnitude S 0 .3 I'm and were also not significant. The overall pattern of 
significant differences was similar to that displayed for conidial length , i.e., 
near neighbors in the series were usually not statistically different , but the 
members near one terminus were significantly different from those near the 
other terminus. and mid-series members were significantly different from 
those at the termini. However, unlike conidial length , width displayed two 
discontinuities; STI0-47 was significantly (P = 0.004) wider than its next 
widest neighbor down the series, CV J0-63b, and CV6-95a was significantly 
wider (P= 0 .04) than its downward neighbor, AV9-85. The first discontinuity 
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TABLE I. Mean length , width and number of septa of 20 conidia, and 
subjectively assigned group for 13 Cladosporium isolates from cherry fruits. 

CVS-96 

STI-92 

STI0-47 

AV2-98 

ST6-77a 

CVI0-63b 

CV9-14 

CV6-95a 

AV9-85 

AVI0-72 

AV6-Il 

ST5-40b 

CVI0-92a 

19.4 
ab 
19.1 
ac 
16.5 
bcde 
14.1 
dfghi 
13.2 
efjklmn 
12.2 
gjopqrs 
11.7 
hkotuvwx 
11.6 
ilptyab 
10.4 

9.8 
ab 
10.5 
ac 
9.4 
be 
7.6 
defg 
7.7 
dhij 
7.9 
ehk 
7.6 
fiklm 
6.9 
gjlm 
5.6 

mquyzcdef nopq 
10.0 5.2 
nrvzcghi nrst 
9.1 5.2 
swadgjk oruv 
8.3 4.7 
xbehjl psuw 
7.0 4.7 
fikl qtvw 

0.95 
ab 
0.95 
ac 
0.70 
bcde 
0.35 
fghijk 
0.30 
flmnopqr 
0.45 
dglst 
0.50 
ehms 
0.20 
inn•vwxy 
0.05 
ouwbc 
0.15 
jpvzdef 
0. 15 
kqwadg 
0.05 
rxbeghi 
0.00 
ycjhi 

rnacrocarpum 1 

macro-herb2 

ro. berbarum3 

ro. berbarum 

ro. herbarum 

macro-herb 

ro. herbarum 

ro. herbarum 

gr. herbarum4 

ro. herb-herb5 

ro. herb-herb 

gr. herbarum 

gr. herbarum 

1 Cladosporium macrocarpum, 2C. macrocarpum trans itional to robust C. herbarum, 
3robust C. herbarmn, 4gracilc C. herbarum, 5robust C. herbarum tra nsitional to gracile 

C. herbarum. Numbers sharing a common letter were not significantly different (P 
= 0.05). 

occurred within the upper portion of the series dominated by the robust C. 
herbarum isolates; it may be that the upper isolate, STl0-47, was improperly 
assigned to that category, but given the unity of characters it shared with the 
lower robust C. herbarum isolates, it is probable that isolates with 
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intermediate mean widths exist. The lower discontinuity separated the robust 
C. herbarum portion of the series from the gracile C. herbarum isolates and 
isolates transitional to the gracile form. The significance level was marginal 
however, and the very close resemblance of robust herbarum isolates to those 
classified as transitional between robust and gracile forms would seemingly 
render it more so. 

When the number of septa per conidium was examined (TABLE 1), three 
isolates appeared out of place in the curr~nt ranking; CV I0-63b and CV9-14 
would be higher, and A V9-85 lower, if ranked by number of septa. Ordering 
the series by number of septa per conidium would place CV I 0-63b closer to 
the C. macrocarpum-C. herbarum transition where it was placed in the 
provisional classification. CV9- 14 would also be nearer this position if ranked 
by septation. Interestingly, when the number of sampled conidia possessing 
) I septum was counted , the ranking was CV8-96 with 3, STI-92 and CV 10-
63b with 2 each, and CV9-14 with I. CV8-96 was the only isolate whose 
sample contained a conidium with 3 septa. (Other isolates bad scores of 
zero.) Ranking by septation would also place A V9-85 with the other gracile 
C. herbarum isolates, where it was placed by subjective criteria, instead of 
placing it above the robust C. herbarum-gracile C. herbarum transition. 
When the isolates were arranged in a series by conidial septation instead of 
conidial length , and paired comparisons made with Fisher' s least significant 
difference (LS D) instead of Tukey's test, the results were analogous to those 
with conidial length above: neighboring isolates (usually 3-5 positions) did not 
significantly differ, but a central portion of the series differed from the 
termini, and members near one terminus differed significantly from members 
of the other terminus. 

The minor discontinuities and contradictions above should not preclude 
viewing the isolates as part of a series. Statistically significant differences in 
morphometric data can occur within members of a series otherwise closely 
related by other qualitative or quantitative characters. This is illustrated here 
by ascospore dimensions. ST6-77a possessed ascospores with a mean size of 
31.3 I'm x 9.2 1'm; other means were 28.7 I'm x 8.7 I'm for AV2-98; 28.7 
I'm x 8.1 I'm for CV6-95a, and 28.8 I'm x 8.7 I'm for CV!0-63b. 
Ascospores of ST6-77a differed (PS0.04) in length from those of the other 
three isolates, and differed (P = 0.003) in width from those of CV6-95a. 
These isolates were all from a mid-series component displaying discontinuities 
in neither conidial length, width nor septation and closely related by 
qualitative characters. 

We conclude there are real differences between isolates widely separated 
in the series, but neighboring isolates are very similar qualitatively and seldom 
differ quantitatively. When they do differ quantitatively, we bold such 
differences to be varietal and of such a nature that intermediates likely exist. 
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The correspondence between series constructed on single morphometric 
characters (e.g., conidial length or number of septa per conidium) and the 
more integrative, subjective classification was good but not total (TAB LE 1). 
This should not surprise, as divergence of characters within an evolutionary 
group is not likely to be confined to those characters that change quantitatively 
in the same direction. The limitation of the series concept is one of 
unidirec tionality; the disposition of isolates along a single axis (defmed by a 
single character) with morphologically distinct termini is nevertheless useful. 
W e acknowledge that measurement of greater numbers of conidia or other 
structures could successfully introduce more statistically significant differences 
between neighboring isolates in these series. However, it is inescapably 
necessary to assess such statistical discontinuities in a broader context , and to 
decide whether they indicate specific or subspecific boundaries. In ou r study, 
major morphological discontinuities were lacking, although the termini of our 
simple series have long been assigned different specific names. In the absence 
of knowledge of sexual or vegetative compatibility, the point of division of the 
series into the two extant names is arbitrary. Barr (!958) suggested uniting 
the two under the earl ier name, C. herbarum . 

Isolates AV2-98, CV6-95a, CV I0-63b, and ST6-77a were derived from 
single colonies and produced some mature pseudothecia on 1h V B and/or wheat 
leaf agars by 27 weeks. Most pseudothecia contained sever•! aborted asci or 
only aborted asci. Isolates AV4-66b , AV7-23b, AVI0-72, CV7-44, CV7-88, 
CVI0-92a. ST5-40h, ST6-54', and STII-21b produced irregular. sclerotium­
like bodies, whereas AV3-56, CV8-96, CV9- 14 and ST8-25 produced 
immature or aborted , often papi llate pseudothecia with no asc i. Mass isolates 
behaved as did single colony isolates. All isolates that produced mature 
pseudothecia belonged in the middle of the series and were classified as robust 
C. herbarum , or in the case of CV 10-63b, were originally so classified and 
later placed in the C. macrocarpum-robust C. herbarum transition. Three of 
the isolates that produced only immature or aborted pseudothecia were also of 
the robust C. herbarum type, and one was the isolate classified as C. 
macrocarpum. Eight of the nine isolates that produced sclerotium-like bodies 
were of the gracile C. herbarum category, and one (A VI 0-72) was of the 
transitional group between robust-C. herbarum and gracile C. herbarum. 

It is unfo rtunate that so few isolates produced mature pseudothecia, 
precluding an extensive comparison of teleomorphic characters for the series. 
However, it is noteworthy that all 8 isolates which produced mature or 
immature pseudothecia belonged to the 15 isolates in the top half of the series 
(C. macrocarpum to robust C. herbarum), and all 9 isolates which produced 
sclerotium-like bodies were in the 17 members of the bottom half (transi tion 
of robust C. herbarum to gracile C. herbarum, and gracile C. herbarum). 
This might reflect differences in environmental reproductive capacities or 
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strategies between parts of the series. Why the pseudothecia matured within 
8'h weeks in preliminary trials . but were so tardy (27 weeks) in the later trial , 
is unknown. 

Likewise unknown , as stated above, is the capacity fo r genetic exchange 
between different parts of the series; since the isolates producing pseudo thecia 
were bomothallic, and since the isolates on the lower portion of the series 
were infertile (or possibly heterothallic}, it will require some ingenuity to 
conduct mating tests. It may be possibl~ to assess potential gene exchange 
with vegetative compatibility. We have used chlorate media to generate nit 
mutants from a single isolate, and have obtained complementation between 2 
such mutants, but mutants were very slow growing and complementation was 
similarly slow to appear (Dugan and Roberts, unpublished). Although our 
studies here found no major morphological discontinuities between C. 
macrocarpum and C. herbarum, there may be sufficient incompatibility 
between isolates so that gene flow is blocked o r retarded. However, until 
experimental evidence indicates a lack o r restriction of gene flow between the 
termini of this series, the recommendation of Barr ( 1958) is warranted and the 
species should be united under the name C. herbarum. 
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ABSTRACT: The Shawangunk Mountains are a narrow quartzite 
conglomerate escarpment paralleling the southeastern edge of the Catskill 
Mountains between Rosendale and Port Jervis in Ulster, Sullivan, and Orange 
Counties , New York , USA . Extensive tracts of pine barrens and dwarf pine 
plains vegetation (similar to those on the sandy Atlantic Coastal Plain in New 
Jersey and on Long Island, New York) occu r on bedrock atop this ridge at 
elevations of 550-690 m. Records of specimens collected at 15 sites 
throughout the region are synthesized with additional records from the 
literature and herbaria . Terricolous and saxicolous lichens predominate except 
in sheltered nooks, probably in response to occas ional fires and windswept 
conditions . Conspicuous among the macrolichens are four species of Rock 
Tripes (Umbilicariaceae), including the rather rare Lasallia pensy/vanica. 
Reindeer Lichens (genus Oadina) are frequent, among them C. ar!Juscu/a 
(one of ca . 20 Shawangunk lichens having Arctic-alpine/boreal affini ties, 
occurring in or near deep, ice-filled faults). Cetraria arenaria, Oadonia 
j/oridana , C/adonia atlantica, C/adonia rappii var. exilior, and C/adina 
su!Jmitis are disjunct from the Atlantic Coastal Plain, as are a dozen vascular 
plants and bryophytes. Existing lichen records (63 taxa) include many species 
unusual in southeastern New York . More thorough sampling, especial ly of 
microlichens, may reveal additional notable species from these spectacular 
montane habitats. KEY WORDS : Lichens, pine barrens, dwarf pine plains, 
ice caves, Shawangunk Mountains , New York State, Arctic-alpine/boreal 
biota, Atlant ic Coastal Plain disjunction, Cetraria arenaria, Cladina su!Jmitis. 
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Part 1: Introduction 

HE gre01 rocks amid which our road curved were covered with 
brown lichens of curious form, wrote M. H. Pike (1892:460), 
referring to masses of Umbilicariaceae that overlaid the snowy 
Shawangunk quartzite. She continued (Pike 1892:471): Lake 
Minnewaska is nearly a triangle in shape, . .. the shores . .. 
everywhere bold and rocky, . .. its clear pure waters rejlect[ing] 

the tint of rock and foliage , or, like a mirror, [lying] open to the sunshine 
and the sky. Along one side the walls of white stone .. . rise perpendicular 
to the height of ... [27 meters], with a buttress here and there supponing 
an overhanging slab.. .. All this is covered with leathery brown lichen , 
indicating great age... . These sentences, written a century ago, suggest 
the timeless mystique and grandeur of this mountain range, with its 
sparkling lakes, sublime vistas, and conspicuous lichens. 

It was nearly a half century later that Torrey ( 1932a-b , 1935), aided 
by Gladys P. Anderson, began to collect and notice Shawangunk lichens in 
greater detail , reporting Cetraria arenaria, Dimelaena oreina, Umbilicaria 
muelhenbergii, and species of Lecanora, Lecidea, Rhizocarpon, 
Acarospora, Cladonia , and Cladina. Anderson (1935) discovered Cetraria 
culbersonii there, and Friend (1936) first identified the four common 
Umbilicariaceae; while Lewis (1938) found Pseudevernia consociaflS and 
Mycoblastus sanguinarius associated with the famous deep faults ("ice 
caves") of the region. Smiley (1940) reported Cladonia jloridana, 
correctly interpreting it as disj unct from the Atlantic Coastal Plain . Brown 
(1946, 1948) added a few more lichen records through her research on 
New York State epiphytes. Nearing (1953b), in an atmospheric essay on 
"Sam's Point and the Ice Caves," proclaimed the occurrence of several 
remarkable Arctic-alpine/boreal lichens in the faults. And Smiley & 
George (1974) hinted that air pollution might be causing photographically 
documented declines in Umbilicaria and Lasallia populations at Mohonk 
Lake. 

I first visited the Shawangunk Mountains in 1976, and as a 
germinating lichenologist, was intrigued by the rugged landscapes and 
abundance of lichens. Here were tracts of pine barrens and pine plains 
vegetation that recalled similar sites on Long Island , New York , and in 
New Jersey, but were isolated on the summit of a high ridge overlooking 
the Hudson River valley to the east and the Catskill peaks to the west. 
Cladoniaceae covered the rocks, sand, and duff between bonsai-like pines 
and heaths in this pygmy landscape, while Pike 's "brown lichens of 
curious form" still grew abundantly from the stark rock faces. I began a 
collection of Shawangunk lichens m 1976, adding to it on frequent visits 
during the next four years and thence intermittently until 1992. 

This paper organizes historic literature and specimen records and 
reports results of personal collecting in the region. It is the first list of 
Shawangunk lichens, and although far from complete, may catalyze further 
lichenologieal research in these spectacular montane habi tats. 
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Figure 1: Location of the Shawangunk Mountains and 15 study sites in 
southeastern New York, USA. The inset places the area of detail in the 
Northeast. The Catskill Plateau boundary is from Fenneman (1938). 
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The Shawangunk Mountains 

The Shawangunks (pronounced shon'-gwnz) are a narrow quartzite 
conglomerate ridge of Silurian age extending from Rosendale, Ulster 
County , New York, on the west side of the Hudson River, southwestward 
through Sullivan and Orange Counties to Port Jervis at the Delaware Water 
Gap (Fig. 1) . The ridge continues through New Jersey as the Kittatinny 
Mountains , and thence southwestward as the Blue Mountains. The 
conglomerate is much more resistant to weathering than adjacent shale, 
siltstone, and limestone strata, and in places dramatically looms to 550 m 
above the valleys on each side. Basal shale layers continual ly erode on the 
southeastern edge of the ridge, causing breakage of the overlying quartzite 
into huge blocks that tumble down, forming talus slopes. Faults occurring 
in the conglomerate caprock have resulted in four large mountaintop lakes 
(Mohonk, Minnewaska, Awosting, and Mud Pond), as well as sobering 
chasms. A fifth lake (Maratanza) occupies a glacial ly-gouged depression 
atop the ridge (Kiviat 1988:8-9). The Shawangunks slope upward and 
widen from the Hudson valley over the 30 km to Sam's Point, then narrow 
and slope downward over another 50 km as they approach the New Jersey 
border. Summit elevations range from 300 m to 690 m near Sam's Point. 
Other local landmarks have been christened with such picturesque names as 
Gertrude's Nose, Eagle Cli ff, Bonticou Crag, High Point, and Cragsmoor. 
Long famous for their landscapes, unspoiled wild lands, and rich biota, the 
Shawangunks are regionally important for outdoor recreation, legendary 
resort hotels, extensive nature preserves, and scientific research. Historic 
references that describe the scenery include Britton (1883), Smith (1887), 
Pike (1892), Smiley (1940a) , and Nearing (1953b). Further information 
on the geology and topography of this region may be found in Eights 
(1836), Darton (1894a-b), Fenneman ( 1938:210), Lewis ( 1938), Sweet & 
Secor (1940), Nearing (1953b), New York-New Jersey Trail Conference 
(1971), Fried (1981), Snyder & Beard (1981), and Kiviat (1988). 

Shawangunk Lichen Habitats 

The focus of my field work was lichen species of pine barrens and 
dwarf pine plains habitats on the ridge. A few collections were also made 
in "ice caves" and on the flanks of the escarpment. Descriptions of these 
envi ronments follow. 

In northeastern North America, pine barrens vegetation is shrub 
savannah-like, characterized by an open canopy of widely spaced Pitch 
Pines (Pinus rigida Mill.) ; a shrub layer of Scrub Oak (Quercus ilicifolia 
Wang.), Dwarf Chestnut Oak (Q. prinoides Willd.) , and heaths [frequently 
Vacciniwn angusrifolium Ait. , V. pal/idwn Ait. , Gaylussacia baccara 
(Wang.) Koch. , Kalmia angusrifolia L.]; and an herb layer of drought- and 
fire-resistant species. Lichens and bryophytes may cover the ground 
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between clumps of shrubs and grasses. Cryan (1985:29) , l(jviat 
( 1988:23), and Wheeler ( 1991 :41 0) listed and mapped the locations of 
northeastern pine barrens, and Rittner (1976), Forman (1979) , Olsvig 
(1980), and Reschke (1990:47-48) provided detailed biological and 
ecological data on northeastern barrens. 

Pine barrens vegetation almost always develops in lowlands on deep 
sandy deposits of the Coastal Plain or on inland analogues-large sand 
deltas and lacustrine sand deposits associated with glacial recession. It is 
rarely found on rock, and thus the Shawangunk summit habitats are of 
special interest biological ly and biogcographically . Nearing (1953b), 
Mcintosh (1959) , Selender (1980), and Olsvig (1980) have discussed pine 
barrens vegetation from a Shawangunk perspective. 

Fires that periodically rage through pine barrens are vital forces in 
maintaining the open-canopied structure of the vegetation. "The 
Shawangunk Mountains are naturally prone to fires because of their 
excessively drained thin soils and their exposure to drying winds . ... The 
result of this long fire history is that the plants of the Shawangunk ridge 
are well adapted to fire" (Anon . 1978). Ridgeway (1 883) , Pike (1892), 
Torrey (1932b , 1935), Nearing (1953b), Fried (1981), Snyder & Beard 
(1981) , and Smiley & Huth (1982) mentioned historic fires in the 
Shawangunks, including deliberate fire-setting by persons wishing to 
encourage blueberries (Vaccinium spp.) for picking . Such fires surely 
damage or destroy lichens that grow in their path (see accounts of Cladina 
srellaris and Cladonia srrepsilis in Part ll). 

El sewhere in New York , pine barrens formations have developed 
on rock in the Thousand Islands in Jefferson County , the eastern edge of 
the Adirondacks in Clinton County, and also limitedly on Catskill and 
Hudson Highland ridge tops (Bray 1915 , Selender 1980, and personal 
observations). In Pennsylvania, similar vegetations occur on rocky bases 
in Centre County and in the Poconos. None of these approaches the extent 
or development of the Shawangunk barrens and plains. 

Dwarf pine plains may be considered an extreme variant of pine 
barrens vegetation. Only three are known on a global scale-one in New 
Jersey (Good era/. 1979, Windi sch 1986), one on Long Island (Oisvig er 
a/. 1979, Cryan 1982) , and one on the Shawangunk ridge (Cryan 1982: lO­
ll, Kiviat 1988:22-25, Reschke 1990:46). They are pygmy forests 
characterized by a dwarfed form of Pinus rigida that only reaches 1-2 m in 
height, similarly dwarfed or shrubby species of Quercus, predominance of 
root crown sprouting, few seedlings, and cone serotiny in P. rigida [see 
Harshberger (1970) , Good era/. (1979) , Olsvig (1980) , Kiviat (1988:22) , 
and Reschke (1990:46) for elaboration of these criteria]. The Shawangunk 
dwarf pine plains begin at Sam 's Point , surround Maratanza Lake, and 
extend 4-5 km north to and beyond High Point. 

The occurrence of a genuine dwarf pine plains in the Shawangunks 
was perceived in the mid-1970s (Oisvig er a/. 1979, Olsvig 1980), 
although its small pines had been remarked upon 90 years earlier by 
Britton (1883) , who wrote: "The flora of the top of thi s elevated ridge is 
characterized by an abundant growth of Pinus rigida .. . , very much 
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stunted ... , fruiting indeed at...[0.6 m] from the ground and forming low, 
straggling bushes, few of them more than ... [ 1.5 m] high, the leaves also 
shortened to half the length of those borne by ordinary trees of this 
species. • Torrey (1932b: 160) , Sweet & Secor (1940:42), Mcintosh 
(1959:482) , and Fried (1981 :73-75) also noted the midget pines of the 
Shawangunk plains. Persistent winds, nutrient-poor soil, aluminum 
toxicity, severely limited water, and increased fire frequency have been 
advanced as explanations of woody plant miniaturization at pine plains 
sites, but there is more likely a genetic component in P. rigida (Good et 
a/. 1979). Reschke (1990:46) regarded the rock-based Shawangunk dwarf 
pine plains as the only known example of this community type in the 
world. 

Pine barrens vegetation abuts the well known Shawangunk "ice 
caves" at certain points. These are partially boulder-clogged faults that 
accumulate snow and ice in winter. Because of their depth (30-45+ m), 
the snow may not completely melt in summer, producing constantly cool 
microclimates in which species of northern affinity can exist far south of 
their usual range (see Part III) . Lewis (1938), Nearing (1953b), and 
Reschke (1990:51) have described the faults and highlighted their unusual 
biota. The only other similar habitats in New York are at Eagle Pass, 
Essex County, in the Adirondacks (Reschke 1990:51) . 

Shawangunk Biota 

Discovery of the pine barrens shrub Corema con radii (Torr.) Torr. 
ex Loud. (Empetraceae) on a Shawangunk crag, far from its usual haunts 
on the Coastal Plain (Smith 1880, 1882; Peck 1883; Redfield 1884), 
stimulated much interest in the flora of this upland system. Ridgeway 
(1883) , Britlon (1883, 1884a), Pike (1892) , Torrey (1932a-b), Nearing 
(1953b), and Mcintosh (1959) reported further observations of 
Shawangunk plants. The Torrey Botanical Club regularly visited the 
Mohonk Lake area for several years, and reports of their field excursions 
listed plants encountered (Torrey 1935; Friend 1936, 1937; Lewis 1938; 
and Smiley 1937, 1938, 1939a-d, 1940a-b) . A comprehensive vascular 
flora of Ulster County , which includes the northern Shawangunks, was 
published by Domville & Dunbar (1970) . Corey eta/. (I992) have begun 
a bryological survey of the northern part of this ridge, and Leonardi ( 1992) 
is studying bryophytes of the Shingle Gully Ice Caves. Except for 
preliminary work on lichens (summarized herein) , other Shawangunk 
cryptogams have not been inventoried (Kiviat 1988:62). 

The Shawangunk vertebrate fauna is well known , but information 
on invertebrates is limited. Friend (1936, 1937), Smiley (1937, 1938, 
1939d, l940a, 1971-1972), Burnley (1971) , Fried (1981) , Kiviat (1988), 
and Wheeler (1991) provided important information on the region's 
animals. 

Daniel Smiley Jr. collected voluminous specimens and notes on the 
natural history of the Mohonk Lake region that are now housed at the 
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Daniel Smiley Research Center of The Mohonk Preserve, Inc. (Winerip 
1986, Huyghe 1991). This agency maintains a Shawangunk herbarium 
that includes lichens, and has a large regional library. In the 1930s, 
Smiley "started a collection of lichens, with . .. G. G. Nearing [Leach 
1961] and Gladys P. Anderson [assisting with]. . . identification, [but] other 
studies diverted [him] " (his letter to me, 17 April 1980). A number of 
Smiley's lichen specimens and observations from this period are cited 
below. 

The best general references on Shawangunk history, biota, and 
ecology are Snyder & Beard's {1981) The Shawangunk Mountains, A 
History of Nature and Man, and Kiviat's (1988) The Nonhem 
Shawangunks , An Ecological Survey. Both may be obtained through The 
Mohonk Preserve Inc ., Mohonk Lake, New Paltz, NY 12561, USA. 

Methods and Study Sites 

I collected all macrolichen species encountered at fi fteen sites along 
the Shawangunk ridge. Specimens were enclosed in labelled packets and 
identified via keys in Brodo (1968) , Hale (1979), and generic monographs, 
using morphological characters and chemical spot test reactions. 
Specimens requiring further work were determined by specialists using 
microchemical crystal tests (John W. Thomson , WISC) and thin-layer 
chromatography (TLC) [Richard C. Harris (MICH, NY) and Scott A. 
LaGreca (DUKE)]. 

The accompanying map (Fig. I) places the Shawangunk region in 
southeastern New York State, and marks the locations of Sites 1-15, 
which are briefly characterized below. All sites are in Ulster County 
except Site 15, which lies in Sullivan County. 

Site I: Mohonk Lake shores and nearby wild lands of The Mohonk Preserve, 
Towns of Marbletown and Rochester. The Mohonk Mountain House, a magnificent 
Victorian-era resort hotel sequestered on the N shore of the lake, is surrounded by a 
network of named paths through a largely undisturbed landscape (Francis 1993· 1994). 

Site 2: 1\tinnewaska Lake and environs, Town of Gard iner , Minnewaska State 
?ark. The Wildmere House and Lake Minnewaska Clifrbouse , both now gone, were 
former resort hotels at this lake. As at Mohonk, a network of named trails surrounds the 
former hotel sites. Selender (1980:4) pinpointed his study sites in the Minnewaska area. 

Site 3: Gertrude's Nose. Town of Gardiner, ca. 3.3 km SSW of the S end of 
Minnewaska Lake. This quartzite conglomerate promontory and talus slope, named for 
the most noticeable facial feature of Gertruyd Bruin who settled nearby in ca. 1665 
(Torrey 1932a:99), is the only inland station of Corema conradii. 

Site 4: Ellenville Ice Caves, Town of Wawarsing, very deep, ice-filled faul ts 
near Shingle Gully. 4 km N of Maratanza Lake and 1.9 km NW of High Poin t. 

Site S: High Point Road and surrounding pine barrens from paved road 
surrounding Maratanza Lake, N to High Point; Town of Wawarsing. Open pine bamms , 
with boggy vegetation in shallow rocky depressions. 

Site 6: Bluffs N\V of Maratanza Lake, Town of Wawarsing, rim of quartzite 
cooglomerJ.te cliff NW of paved road around Maratanza Lake, N to lndian Rock. 
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Site 7: Marntam.a Lake N shore and environs, Town of Wawarsing. 
Windswept pine barrens and dwarf pine plains vegetation on quartz.ite ~tableland. · 

Site 8: "Ice Caves" NE of Sam's Point, Town of Wawarsing , Ice Caves 
Mountain National Landmark, tourist trail through deep fault. A map (obtainable at the 
tollgate on Sam's Point Road) shows named stations along the footpath . 

Site 9 : Sam's Point , Town of Warwasing. This crag is near the highest point of 
the Shawangunk ridge (elev . 690 m) . It is named for Sam Gonzalus , a colonial hunter 
who, the legend goes, jumped over the precipice into the tops of trees to escape pursuing 
Leni-Lenape natives (Smith 1887:132-135; New York-New Jersey Trai l Conference 
1971:126; Fried 1981:13). The si te is probably the moSI exposed of !he whole region, 
with dwarf pine plains vegetation abutting the cliff, and several rare plant species growing 
on the brink. Brown (1946:40, 203) listed Sam's Point as the site of her Shawangunk 
observations on 19 October 1944. 

Site 10: Sam's Point Road, Town of Wawarsing, ncar Losees Hill , SE road 
bank, 0.5 km SW of Ice Caves Mountain National Landmark tollgate. 

Site II: Mt. Meenahga Road, Town of Wawarsing, right angle bend in road, 
0.3 km NE of its junction with South Gully Road , 0.8 km S of Ellenvi lle; edge of open 
oak woods. IMunahga means ·huckleberry· in the aboriginal language. according to P. 
Hulh (lener, 29 November 1993).1 

Site 12: Slanted bedrock cliffs. Town of Wawarsing , 45-degree qua rt rile 
conglomerate slope supporting a Pi11us rigida-Quucus ilicifolia-heath pine barrens on E 
bank of Slate Rl. 52, 3.2 km S of Ellenvi lle. A sun-baked habitat with hundreds of 
mature Umbilicariaceae. 

Site IJ: Old Mountain Road, Town of Wawarsing. unpaved jeep trail from 
Sullivan County line to within 60 m of State Rt. 52, between Spring Glen and Bear Hill . 

Site 14: Bedrock outcrops SW of Route 52, Town of Wawarsing, 1.6 km ESE 
of Route 209 (in Spring Glen] at Sullivan County line, and 0.8 km SW of Slate Rl. 52 at 
jet. of Cramer Rd. 

Site 15: Bedrock outcrops, Town of Mamal:atiog, SW side of Stale R1. 17-east, 
opposite entrance to rest stop on Rt . 17-west, 2.5 km SE or exit 113, on W race of the 
Shawangunk escarpment , at edge of oak woods. 

Unspecified: This category is used for literature reports without specific locality 
information. 

Miscellaneous: Locality details are supplied here for specimens collected by 
others from additional sites. 

Part II: Annotated List of Lichen Species 

Specimen and literature reports are listed by site number for each 
lichen (32 species previously reported , 31 newly reported here). One 
hundred seventy-four collections were made; 369 specimens (including 
duplicates) have been deposited as indicated below. Herbaria are identified 
by standard acronyms (Holmgren er a/. 1990). Two private herbaria are 
cited , The Mohonk Preserve's (as "MOHONK") and mine (as "R.D. "). 
Specimen numbers preceded by "L" and not including a collector 's name 
(e.g., L-641) are R. Dirig collections. 
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Lichen nomenclature largely follows Egan (1987) and vernacular 
names are from Nearing (1962a) . Vascular plant names follow Mitchell 
(1986) ; vertebrate names are from Banks ec a/. (1987). 

Arccopannelia cemrifuga (L.) Hale 
(Ring Lichen) 

Site 4 : ·Along the northwest wall , where the sun strikes for a little while (eacb] day in 
summer, · covering fa llen slabs of quartrite (Nearing 1953b: 103 , as Pan11elia centrifuga 
(L.) Ach.J. Site 8: 2 August 1936 (Smiley s.n., NY). Unspecified: Nearing (1939:101 , 
as P. centrifuga) . M.iscel laneous: Cragsmoor, 1936 (Anderson s.n. , NY). Arctic­
alpinelboreal. 

Arccopamtelia incurva (Pers .) Hale 
(Fist Lichen) 

Site 4 : Same details as preceding species (Nearing 1953b: 103 , as Pannelia incun'Q (Pers .) 
Fr. ]. Miscellaneous: E of Ellenville (Nearing s. n. , FH). Arctic-alpine/boreal. 

Baeomyces roseus Pers. 
(Pink Earth Lichen) 

Site 1: Underc ti ff Road at Sta. 14, IS Sept. 1968 (A. Jones & D. Smiley s.n., 
MOHONK). Site 5: (L-1369, R.D.). Si te 6: (L-1304 , R.D. ). Si te 9: (*L-135, R.D., 
NY; •L-1367, R.D ., NYS). Site 10: (*L-1368, R.D.). Si te 12: (L-75, R.D., NY). Site 
13: (L-1333 , R.D. ; L-1335, R.D., NY, NYS, US, DUKE; L-134/J, R.D .. NY). Site IS: 
(L-390, R.D., NY, NYS). All terricolous , sterile spocimens indicated by asterisks. 
[Synonym: B. fungoides (Sw.) Ach.l 

This beautiful lichen grows on disturbed clayey soil, usually in 
sunny spots. 

Bryoriafurcel/aJa (Fr.) Brodo & D. Hawksw. 
(Moustache Lichen) 

Site 9: On earth, with Ce1raria arenaria , Sept. 1935 (Anderson MM-617, MOHONK; 
Anderson s. n. , NY) . 

This species is usually found on conifers, rarely on soil (Brodo & 
Hawksworth 1977: 104) . 

Candelaria concolor (Dickson) B. Stein. 
(Lemon Lichen) 

Site 1: On 4-ycar--old Juniperus virginimw L. log at Mohonk boat bouse on pier (L-3144, 
R.D.). 

Cetraria arena ria Kamefelt 
{" Iceland Moss") 

Site 1: E of SamJersk..ill, large thalli on rock, ca. 214m elev., 20 Aug. 1935 (Smiley MM· 
663, MOHONK). Site 2: Footpath between Wildmere and Cliffhouse (L-1313, R.D., 
NY , NYS . US , DUKE). Site 3: Brink of cliff (L-527, R.D .. LD); Torrey (1932a:99, 



533 

1932b: 160); Smiley (1939a:20). Site 5: Torrey (1932b: 160; 1935: 155). Site 6: Near old 
tower, brink of cliffs (L-645, R.O., NY, LD); on twigs of Kalmia ongu.slifolia and 
Gaylussacia baccata at edge of precipice (L-648, R.D. , NY, NYS, LD; Kiimefelt 
1979:66). Site7: Terricolous (L-641, L-646, both in R.D., NY, LD; L-642, R.D., LD; 
L-647, R.D .. NY, NYS , LD; L-1326, R.D., NY , NYS, US, DUKE); Dirig (1986:41). 
Site 9: Oo exposed flat ledges between shrub zone and edge of cli ff, Sept. 1935 (Anderson 
MM-616, MOHONK); on open rock, I August 1936 (Smiley s.n., NY); intergrown with 
Cladoniaceae (L-91 , R.D. ; L-643, R.D ., LD; L-649, R.D., NY, NYS, LD); Nearing 
(1953b:IOI); Torrey (I932b: l60; 1935:155). Unspecified: Nearing (1939:61) , Kiviat 
(1988:62), Dirig (1992). Miscellaneous: Delaware Water Gap (Dix 1944: 129). 

This is the famous "Iceland Moss" of the Shawangunk summits, 
reported in historic regional literalure as Ce1raria islandica (L.) Ach . 

According to Karnefeli (1979:66) , the "primary habitats" of this 
lichen are sandy soils along the northern Atlantic Coastal Plain, around the 
Great Lakes, and in the eastern Great Plains of North America; but in the 
Appalachian Mountains , C. arenaria is also occasionally found in open 
shale barrens or on exposed calcareous ledges. These rocky, sun-baked 
"secondary habitats" may have environmental conditions and vegetations 
that closely approach those of sandy areas. In the Shawangunks, C. 
arenaria IS another heretofore unrecognized Atlantic Coastal Plain 
disjunct, previously misinterpreted as "boreal, .. . rare and found only on 
high, open summits, in our latitude" (Torrey 1932a:99, 1932b: 160) due to 
nomenclatural confusion with the very similar C. laevigala Rass. or true 
C. islandica of the Far North . 

This lichen almost always grows directly on sand, chipped rock 
pieces, or over duff. My specimen L-648, collected from twigs (Fig. 2), 
is one of two known corticolous examples of the species (Kamefelt 
1979:66). The rarity of C. arenaria records from woody substrates is 
probably due to its vegetative reproduction by fragmentation (Kamefelt 
1979:66). Unless loose thalli were blown, washed, or otherwise fixed 
against the trunks of shrubs until they became attached , growth on such 
surfaces would be most unlikely . The corticolous thalli illustrated are 
extremely depauperate. 

"Iceland Moss" is subtle and rather sparse in the Shawangunks, 
preferring the most sunny, open , and windswept situations, not areas of 
dense tree or shrub cover. No Shawangunk specimens have approached 
the luxuriance of those from its primary habitats on easlern Long Island, 
New York , and Cape Cod, Massachusetts, or even from olher secondary 
habitats elsewhere inland , as near Ithaca and Watertown, New York. All 
Shawangunk material seen was of the broad-lobed form (Kamefelt 
1979:64). Cetraria arenaria is rare off the Coastal Plain in New York, 
with the Shawangunks its best known inland station . 

Cetraria culbersonii Hale 
(Swedish Shield Lichen , Frost's Cetraria) 

Site 1: Along a horizontal crevice near base of 3-m cliff, Sky Top Path, August 1934 
(Anderson s.n., NY); on mainly steep-faced rocks, May 1935 (Anderson MM-612, 
MOHONK; Anderson s.n., NY); ·constantly present in all but the driest stands of the 
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Figure 2: Cetraria arenaria on twigs (Dirig L-648, R.D., NY, NYS, LD). 
Photograph by Howard H. Lyon (CUP). Scale numbers are cent imeters. 

rock tripe lichen communi ti es on the cliffs.... Dominant...in moderate shade, as where 
some tree has been able to find foothold on a ledge .... It grows only along the fi ssures at 
the top of the cliffs , ... is not abundant on any but the largest or most deeply imbedded of 
the talus blocks, . . . (andJ is inconspicuow, . .. always sterile" (Anderson 1935:49-50); 
Smiley ( 1938: 16); on ledge, Humpty Dumpty Rd ., E of summerhouse 112, 10 June 1986 
(D. Smiley obs., MOHONK). Unspecified: Nearing (1939:95). [Reported in the 
literarure as C. fahlunensis var. frosrii (Du Rietz) Zahlb.] 

Cladina arbuscula (Wallr.) Hale & W. Culb. 
(Woodland Reindeer Lichen) 

Site 6: Terricolous (L-1286, R.D., WISC). Site 7: Terricolous, intergrown with 
Clado11ia uncia/is, somewhat aberrant , with open axi ls, thick podetia, and branches in 2's, 
3's, and 4's (L-1298, R.D. , DUKE). Site 12: Terricolous on steep cliff (L-1379, R.D., 
NYS, DUKE) . Arctic-alpine/boreal. 

Apparently in frequent on the Shawangunk ridge. 

Cladina rangiferina (L.) Nyl. 
(Reindeer Lichen , Reindeer Moss) 

Site 1: Trail ca. 30m N of Bonticou Camp, 26 Jan. 1973 (Smiley obs., MOHONK); on 
slabs E of Talman Seat, Huguenot Drive, 2 1 Feb. 1984 (Smiley & Hurh obs. , 
MOHONK); personal observations, April 1992. Site 3: On duff at brink of precipice, 
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weakly K+ (L-525, R.D., Y). Site 4 : Weakly K+ (L-1375, R.D. , NYS , DUKE). Site 
6: Weakly K+ (L-13/5, R.D .. NY, NYS: L-1356, R.D., NYS , DUKE). Site 7: K+ (L-
1287, R.D.); K- (L-1308, R.D., DUKE). Site 8: K- (L-1316, R.D. , DUKE) . Site 9: 
Dwarfed thalli. intergrown with Ce1raria arenaria, K· (L-92, R.D., NY) , K+ (L-644, 
R.D .). Site 11: Weakly K+ (L-140, R.D., NY). Site 12: We&lr.ly K+ (L-1342 , R.D., 
DUKE). Site 13: Large mats at base of bedrock outcrops , K- (L-1346, R.D., NYS, 
DUKE). Site 14: All K- (,L-1260, R.D.; L-1262, R.D., DUKE; L-1259, R.D., NY , 
NYS, US, DUKE). Site IS: Terricolous at edge of oak woods, both K- (L-388, R.D. , 
NY; L-389, R.D. , CUP). Arctic-alpine/boreal. 

This best known Reindeer Lichen is widespread in the 
Shawangunks. My series of specimens, although showing the 
characteristic bone-white or greyish-white color and morphology of C. 
rangiferina , fai led to give definite K + yellow spot test reactions in all but 
lwo cases, as noted above, even with a freshly mixed 20 percent aqueous 
KOH solution. These yielded significant amounts of atranorin, the 
compound that is responsible for the K + yellow reaction , however, when 
examined wilh TLC (LaGreca annot.ations). Evans (1950:78) noted that 
"the podetia [of C. rangiferina] turn ... yellow with K, but the color 
produced by the Iauer reagent may be obscured, owing to the la rge amount 
of fumarp rotocetraric acid present. Atranorin, however, can readily be 
demonstrated [by microchemical cryst.al lests or ch romalography]." 

C/adina srygia (Fr.) Ahli , a very similar northern species with 
black-based podetia (Ahti & Hyvonen 1985), has not been found in the 
Shawangunks, but might be there in boggy areas or associated with the 
faults . 

C/adina stellaris (Opiz) Brodo 
(Alpine Reindeer Lichen) 

Site 4: •Here at the edge [of the deep faults] once grew a quantity of the arctic and high 
alpine lichen Cladonia alptstris {(L.) Rabenh., a synonym], encouraged, no doubt, by the 
cool air rising from so many openings. but recent fires have carried off all but two or 
three small groups standing like li ttle domed sponges afiK)ng the more common species• 
(Nearing t953b: 104): Dirig (1992). Arctic-alpine/boreal. 

I did not find this gorgeous lichen at Si te 4 or elsewhere in the 
Shawangunks, despite careful searching. 

Cladina submilis (A. Evans) Hale & W . Culb. 
(Sprawling Reindeer Lichen) 

Site 6: Robust , heavily wrinkled, repent thall i, intergrown with Cladonia jloridana and 
Cladonia uncia/is (L-1292, R.D .. NY, NYS, US, DUKE, WISC). Site 7: Small thalli 
with thick, wrinkJed bases , terricolous and sprawling, growing witb Cladina rangiferina 
and Cladonia dimorphoc/ada (L-1289 , R.D., DUKE, WISC); Kiviat ( 1988:62); Dirig 
(1992). 

This is the first record of Cladina submi1is from the Shawangunks, 
where it is disjunct from the Atlantic Coast.al Plain. On eastern Long 
Island , New York (L -2871, R.D ., NY , DUKE), and on Cape Cod, 
Massachusetts (L-1293, R.D., DUKE, MICH) , the podetia of this 
Reindeer Lichen may reach 10 em in length, looking much like miniature 
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leafless oak trees sprawled on the sand. Shawangunk specimens were less 
well developed , but the 4-cm-long podetia had the characteristic robust 
bases, wrinkling, and delicate, twisted tips, allowing identification in the 
field. They were growing very sparsely among mats of other Cladoniaceae 
that covered exposed quartzite slabs in the open dwarf pine plains near 
Maratanza Lake. 

Occurrence of this lichen inland in New York is not without 
precedent : John W. Thomson found it in Westchester County, near Pound 
Ridge Reservation , Bedford village (Thomson 1598, US). And I have 
collected it on the Saratoga County sand plains in the upper Hudson River 
valley as well (L-1079, R.D. , NY , NYS, US, WlSC) . 

Cladi!Ul subtenuis (des Abb.) Hale & W. Cui b. 
(Reindeer Lichen) 

Site 6: Terricolous (L-1351 , R.D., DUKE; L-1354, R.D.; L-1357, R.D., DUKE, 
CANL). Site 7: Terricolous (L-/30, R.D., DUKE; L-/306, R.D., NY , NYS , US, 
DUKE). Site 8: On exposed ledge (L-1344, R.D ., NY, NYS). Site 12: On exposed 
bedrock (L-/377, R.D .. NY , DUKE) . 

Apparently frequent on the Shawangunk ridge , although a species 
of southern affinity that reaches its northern limit in the Adirondack 
region. 

C/adonia atlanrica A. Evans 
(Atlantic Lichen) 

Site 2: Castle Creek Path , on edge of duff over quartzite (SeiscJwb &: Bermlrd 2, R.D., 
DUKE). Site 7: In windswept dwarf pine plains, terricolous (L-89, L-1305, both in 
R.D .. NY, NYS). Site 8: On open ledge (L-1345, R.D ., US, DUKE). Site 12: On Sleep 
cli ff (L-1378, R.D. , NY, DUKE). Unspecified: Dirig (t992). 

An appropriately named Atlantic Coastal Plain disj unct. Seeming 
to be widely distributed on the ridge. 

C/adonia cervicornis (Ach .) Flotow, ssp. verticillata (Hoffm.) Ahti 
(Ladder Lichen) 

Site 9: 1935, mixed with C. rappii, var. e.xilior (Torrey s.11., NY). Unspecified: On thin 
earth [Torrey ( 1935: 154), as Cladonia ''enicillara (Hoffm .) Schaerer]. 

Cladonia cristatella Tuck . 
(British Soldiers, Red Crest Lichen) 

Site 1: On boat wharf; NW of Log Cabin; High Po int Rd.; N end of Fly Brook causeway; 
jet. of Stokes Trai l with Maple Path-five obs. 1982- 1983 (Smiley & Hu1h , MOHONK). 
Site 7: Terricolous (L-1299, R.D.). Site 13: In woodland (L-1332, R.D., NY). 

C/adonia dimorphoclada Robb. 
(Ledge Lichen) 

Site 2: On duff over quartz.ite (Seischab &: Bernard 1, R.D ., DUKE). Site 6: 
Terricotous (L-1353, R.D., NY, NYS; L-1358, R.D ., NY: L-1359, R.D ., US) . Site 7: 
In windswept dwarf pine plains (L-87, R.D. , NY, CUP; L-131, R.D., DUKE; L-1288, 
R.D.; L-1309. R.D., DUKE). Site 8: Terricolous (L-129, R.D., NY). 
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This lichen is distinguished from C/adonia uncia/is by the non­
shiny , thick, inflated podetia with internal logitudinal ridges of medullary 
tissue. It is less widely di stributed than that species on the Shawangunk 
ridge. 

Cladonia jloridana Vainio 
(Florida Lichen) 

Site 4: Terricolous (L-1376. R.D .. US. DUKE). Site 6: Terricolous (L-1290, R.D.; L -
1352, R.D., NY, NYS). Site 9: 1935 (Torrey s.n., NY). Site 12: On steep cliff (L-
1380, R.D. , DUKE). Unspecilied: R. H. Torrey letter quoted; "great quantities" at 670 
m elev. (Smiley 1940:45); Brodo (1968:194 , 271); Dirig (1992). Atlantic Coastal Plain 
disjunct. 

Seeming to prefer the most exposed , windswept situations. This 
lichen ranges from Cape Cod , Massachusetts, to Florida along the Coastal 
Plain and Piedmont , with other inland stations in West Virginia, Ohio , and 
Kentucky (Thomson 1967: 124) . 

C/adonia grayi G. K. Merr. ex Sandst. 
(Mealy Goblet Lichen, Gray's Pyxie Cup) 

Site 12: Terricolous on litter (L·/381 , R.D., DUKE). Site 13: In woodland (L-1347, 
R.D. , DUKE). 

C/adonia pleurora (Fiorke) Schaerer 
(Red-tipped Goblet Lichen) 

Site 1: Old fie lds near Cedar Drive. 7 May 1935 (Smiley MM-614 , MOHONK). 

C/adonia pyxidara (L.) Hoffm . 
(Goblet Lichen) 

Sile 9: Growing on Pinus rig ida, Jug larlS cinerea L. , Os1rya virginiana (Mill. ) Kocb., 
Carpinus c:aroliniana, Berula alleghanieiLSis, B. lellta L., B. populifolia Marsh. , Quercus 
alba L.; Q. rubra L., var. borealis (M ichx . f.) Farw.; Q. montana Willd., Prunus 
ser01ina Ehrh. , Acer rubrum, Kalmia latifolia L. , and Fraxinus nigra Marsh. (Bro\lm 
1946:54). 

C/adonia rappii A. Evans, var. exilior (des Abbes) Ahti 
(S lender Ladder Lichen) 

Site 9: 1935, mixed with C. cervicomis ssp. verticillata (To"ey s.n., NY). Atlantic 
Coastal Plain disjunct. 

This characteristic pineland lichen (Nearing 1962a:58, Brodo 
1968: 186) used to be known as C. ca/ycanrha Delise ex Nyl. 

Cladonia squamosa (Scop.) Hoffm. 
(Funnel Lichen) 

Site 8: On partly sunny ledge (L·f33 , R.D ., NY). Site 9: 1935 (Torrey s.n. , NY); 5 
September 1959 (M. & H. Fleming s.n. , NY). Unspecified: ·0n ... thin earth • (Torrey 
1935: 154). 
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C/adonia s1repsilis (Ach.) Yainio 
(Twisted Lichen) 

Site 7: On bare quartzite near lake shore, no podetia (L-128, R.D. , NY). Site 9: t935 
(Ton-ey s.n., NY); 2 1 September 1935 (Anders011 s. 11., NY). Unspecilied: on thin earth , 
~resistant to the numerous fi res whit.:h are set by the blueberry pickers to cause new crops " 
(Torrey t935: 154). 

Cladonia sulphurina (Michaux) Fr. 
Site 4: August 1937 (Torrey s. 11. , NY); Nearing 's ( 1953b: 103) report of Cladonia 
defonnis (L.) Hoffm. from this si te probably also refers to this species: • Along the 
northwest wall, where the sun strikes for a linle while (each} day, ... cover[ingJ Lhe 
longer-fallen rocks, ... almost unknown so far south. · Si te 8: 5 September 1959 (M. & H. 
Fleming s.n., NY). 1\·tiscellaneous: Sunken Gardens , Ellenville, 27 July 1924 (Anderson 
s.n., NY). (Synonym: Cladonia gonuha (Ach.) Asah. J Arc tic-alpine/boreal. 

C/adonia uncia/is (L.) Weber ex Wigg. 
(Thorn Lichen) 

Site 1: Humpty Dumpty Trai l (Carriage Road) through tumbled talus (L-3143, R.D.). 
Site 2: Personal obs. , 8 Aug. 1979. Sile 3: On duff at brink of precipice (L-526, R.D ., 
US). Site 6: (L-1291. L-1360, both in R.D.) Site 7: (L- 1297, L-1310, both in R.D.). 
Site 8: (L -124, R.D .. NY ; L-125, R.D ., NYS; L -126, R.D. , US). Si te 9: In windswept 
pine plains (L-134, R.D., NY). Site II: Edge of open oak woods (L-139, R.D., DUKE). 
Site 12: On bare rock (L-76. R.D. , NY; L-1341, R.D., NY). Site 13: Open oak woods 
(L-1349, R.D .. NY; L-1350, R.D. , NYS). Site 14: Terricolous (L-1261 , R.D., NY). 
Site IS: Edge of oak woods (L -387. R.D .. NY). Urupcci fied: "Everywhere on thin soil" 
(Torrey 1935 : t54). Arctic-alpinelhoreal. 

This may be the most widespread terricolous Shawangunk lichen. 
Its shiny, polished look, deep yellow-green color, and much more slender 
branches distinguish il from Cladonia dimorphoclada. 

Derma1ocarpon miniQ/um (L.) Mann. 
(Cliff Wafer) 

Site 1: On limestone boulder N of Bonticou , 21 Nov. 1935 (MM-645, MOHONK); 1935 
(Anderson s.n. , NY). 

Usually found on limy substrates (see Part III) . 

Dimelaena oreina (Ach .) Norman 
(Mountain Stud Lichen) 

Si te 1: On flat exposed rock , Sky Top, May 1935 (Smiley 624, MOHONK); on top of 
rock at prescribed bum #1 , Hermit' s Hut , a 7.5-cm-diameter, 1-<: m·wide ring, with the 
center dead, and new growth on the inside of ring (D. Smiley obs., MOHONK). Site 7: 
On quartzi te (L-123, R.D.; L-138, R.D ., NY); Dirig (1992). Urupecified: "The most 
common crustose lichen .. . , which is everywhere on the ice-polished Shawangunk 
quartzite, in dainty little islands or in large colonies probably centuries otd • [Torrey 
(1935:154) , as Rinodina orei110 (Acb.) Mass.] . Arctic-alpinelhoreal. 

This greenish-grey lichen, which is characteristically found on 
white quartzite, can be rather striking. Apothecia sparse; ascospores 
brown, ovoid, uniseptate (L-138). The "Rinodina sp . • mentioned by 
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Smiley & George (1974: 181) and Selender (1980:2) probably referred to 
D. oreina. 

Flavopamrelia baltimorensis (Gyelnik & Foriss) Hale 
(Baltimore Shield Lichen) 

Site 1: Saxicolous on quartzite talus along trail bordering lake (L-3146, R.D.). 

Flavoparmelia caperara (L.) Hale 
(Wrinkled Shield Lichen) 

Site 8: 0.6 m above ground on Betula nlleghaniensis trunk, near •Moss PooJ• (L-/32 , 
R.D.). Site 9: On JuglmJS cinerea, Quercus rubra var. borealis, Q. montana , and 
Fra:cinus americana fBrown (1946:64), as Pannelia caperara (L.) Acb .]. 

Noted as a "dominant species on mountains" (Brown 1946:203). 

Flavopunctelia jlaventior (Stirton) Hale 
(Golden-pined Shield Lichen) 

Site 2: On Acer rubrum trunk. Minnewaska day guest parking lot (L-1 121 , R.D., DUKE) . 

Graphis scripta (L.) Ach. 
(Common Script Lichen) 

Site 9: On bark of JuglmiS nigra L., Cllrpinus Ctlrolinituw, Betula alleglumiensis, 
Quercus montana, and Acer saccharum (B rown 1946 :58). 

Hypocenomyce anrlrracophila (Nyl.) P. James & 
G. Schneider in G. Schneider 

(Burn Lichen) 
Site 1: At base of 60--cm-diametcr Pi11us srrobus L. on cliffs, fertile (L-3 142, R.D.). 

Hypocenomyce scalaris (Ach. ex Liljeblad) M. Choisy 
(Oyster Lichen) 

Site 1: At base of Pinus rig ida on cliffs (L-3141 , R.D.). Site 2: At base of large Tsuga 
canadensis (L-1322, R.D., NY): on Acer rubrum (L-1324, NY, US); on 34-<:m-<lbb P. 
rigida (L·1325, R.D. , NY). Site 6: On sheltered, lee side of 10-cm~iameter, dwarf, 
bonsai-like P. rigida at brink ofcliff (L-1323, R.D., NY, NYS, US, DUKE). 

This tiny squamulose lichen (C+ red, PO- spot test reactions) 
grows on bark, lignum, and charred wood (especially Pinaceae and Acer) 
in the dappled shade of humid edge habitats. It is widespread in 
northeastern North America in pine barrens and other open-canopied 
situations (Dirig 1990). Hypocenomyce anrhracophila is very similar, but 
has smaller squamules, different chemistry (C-, PD+ red reactions) , is 
often fertil e, and appears to be rather rare in New York. 

Hypogymnia physodes (L) Nyl. 
(Puffed Shield Lichen) 

Site 1: Oa pine and other tree trunks, May 1935 (Anderso11 608, MOHONK). Site 4: On 
Tsuga canadensis trunk (L-1314, R.D.); corticolous (L-1361, R.D., NYS). Site 8: On 
Kalmia ltuifulia (L-1327, R.D., NY). Site 9: On Pinus rigida (Brown & Muenscher 12, 
CUP, MICH); reported on Pinus rigida (as Parmelia penusa (Schrank) SchaererJ and on 
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Qu~rcus montana and Fraxinus am~ricana (as PamJ~Iia physodu (L.) Acb.J by Brown 
(1946:69-70). Arctic-alpine/boreal. 

/cmadophila ericerorum (L.) Zahlbr. 
(Heath Lichen) 

Site 4: 27 July 1924 (Anderson s.n., NY); 18 May 1941 (McGraJh 3103, NY); 1937 
(N~aring s.n., NY); ·smearing dead logs with its blue-green film, against which the 
pinkish disks of the fruit give a gaudy, unpleasant effect. This belongs in lhe arctic , but 
comes southward on our b.igber mountains• (Nearing (1953b: 104) as ·1. aeruginosum • -
I. aeruginosa (Scop.) Trevis. I. Site 8: 5 September 1959 (M. & H. Fleming s.n. , NY). 
Arctic-alpine/boreal . 

lmshaugia aleurires (Ach.) S.F. Meyer 
(Grizzly Shield Lichen) 

Site 1: On pine trunk , May 1935 (611 , MOHONK). Site 7: On dwarf Pi11us rigida on 
bluff(L-1311 , R.D ., NY , NYS). Site 12: On P. rigida (L-1340, R.D., NY , NYS , US, 
DUKE, CANL). (Synonym: Pnnneliopsis aleurites (Ach.) Nyl.) Arctic-alpine/boreal. 

lmshaugia placorodia (Ach .) S. F. Meyer 
(Plate Lichen) 

Site 1: On trunks of pine trees, May 1935 (Anderson MM-610, MOHONK). Site 9: 
September 1935 (Anderson s.11. , NY). (Synonym: Panneliopsis placorodia (Ach.) Nyl.] 

Lasallia papulosa (Ach.) Llano 
(Blistered Rock Tripe, Toadskin Lichen) 

Site 1: Laurel Ledge Rd., May 1935 (Smiley MM-637, MOHONK); fertile, May 1935 
(Anderson MM-621 , MOHONK); red thall i. S or Humpty Dumpty Path , on conglomerate, 
25 June 1972 (Smiley s.n., MOHONK); on quartzite boulder (L-3139, R.D.); Friend 
11936:103 , as Umbilicaria pasrulara (L. ) Hoffm.l; Sept. 1972 (621 , MOHONK); Smiley 
& George (1974: 179, 181, 184). Site 2: Saxicolous (L- 1319, R.D.); Selender (1980:2). 
Site 4: On rock (L-1337, R.D ., NYS). Site 5: High Point, 1946 (Nearing s.n., NY; 
Llano 1950:36). Site 8: On semi-shaded , slight ly damp quartzite bedrock (L-116, L-/21, 
both in R.D. , NY); 13- and IS-em-diameter, heavily fertile thalli (L-1263, L-1264, both 
in R.D.). Site 11: Shady oalc woods, on quartzite bedrock (L-103, R.D., NY, CUP: L-
106, L -109, both in R.D., NY); small brick-re<f thalli , in shade only (L-1 10, R.D., NY). 
Site 12: On Pinus rigida 1runk base in partial sun (L-77, R.O.); on quartzite in full sua 
(L-78, L-79, both in R.D., NY). Site IS: On rock (L-230, R.D., NY: L-231-b, NY). 
Unspecified: Snyder & Beard (198t : 13). 

In the Shawangunks, the Toadskin Lichen is very common and 
frequently fertile, with younger thalli sometimes showing a deep red tinge 
on the upper cortex. II is rare to find this species on a woody substrate (L-
77); hundreds of adjacent thalli were growing on bedrock. 

Lasa/lia pensylvanica (Hoffm .) Llano 
(Pennsylvania Rock Tripe) 

Site 1: Eagle Cl iff, Mohonk Lake , 1919 (Britt0 11 s. n., Llano 1950:44); on steep rock 
faces, May 1935 (Smiley MM-622, MOHONK); Friend (1936: 103, as Umbilicaria 
penllS)IIvan<ca Hoffm.); Sept. 1972 (622, MOHONK); Smiley & George (1974: 179, 
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Figure 3: Lasallia pensylvanica (Hoffm .) Ll ano, hymenial st ructures and 
apothecium: a. Group of paraphysis apices. b . T wo paraphysis apices with dark 
gunulate gel coats. c. Young ascospore showing early septation. d. Ascus apex 
containing single brown ascospore at a later stage of septation (mature free 
ascospores are opaque black). e. Apothecium surface and margin (x iO). Pans a­
d (xiiOO) drawn using a drawing tube from Dirig L-1 /3 (R.D., NY, CUP); a 
and d squash-mounted in Melzer' s reagent , b and c squash-mounted in d istilled 
water. Pane drawn freehand from Dirig L-1265 (R .D. ). 
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181); on boulders (L-3140, R.D.). Si te 2: Along foolpath around lake (L-1318, R.D.); 
Selender (1980:2). Site 8: On semi-shaded, sl ighlly damp quar1zi1e (L-115, L-117, bo1b 
R.D .. NY); fer1ile (L-1265, R.D.). Site 9: Sax icolous, 19 10 (G. B. Kaiu r s.n., Llano 
1950:44). Site 11: In shady oak woods (L-101, R.D.). Sile 12: In full sun (L-11 3, R.D. , 
NY, CUP; L-114, R.D., NY). Unspecified: Dirig ( 1992). 

Lasal/ia pensylvanica is rare in easlern New York oulside of the 
Shawangunks. The largest, fertile thalli develop on vertical or steeply 
tilted rock surfaces. Young thalli may be slightly reddened dorsally , in the 
manner of L. papulosa (L-/14) . Spores one per ascus, brown , muriform; 
paraphysis apices simple or sometimes hooked or branched, with a dark, 
guuulate gel coat (Fig. 3). 

At Site 12 on 25 May 1976, while collecting a specimen of this 
lichen , I discovered a large, hairy black spider resting on the piued black 
lower surface. The spider's size and camouflage so startled me that I 
dropped the thallus, which slid down the steep cliff face. This may be a 
highlY. specialized invertebrate, perhaps undescribed , that is associated with 
Umbtlicariaceae. Lichenologists should watch for it elsewhere. If found , 
it should be collected (in 70 percent alcohol) for study by an arachnid 
specialist. 

"Lecanora subfiJSca (L.) Ach." 
(Common Stud Lichen) 

Site 9: Reported on Ostrya virginiana , Quercus momana , and Frminus americana by 
Brown ( 1946 :60, 163 ; 1948:463); ident ifi cation uncertain-no vouchers found. 

Lecidea he/vola (Korber ex Hellbom) H. Olivier 
Site 9: On Fraxinus americana L. , apothec ia small , pale, spores eight , hyaline, non­
septate, long-ell ipsoid , some with guttules, 15 .6-20 .0 x 3.5-4.4 )Jm, notes by Joyce 
Hedrick with MICH dupl icate (Brown & Muen.scher 40, CUP, MICH); on Betula 
alleghaniensis Britt . (Brown &: Muens d ler 259 , CUP); on Acer rubrw11 L. (Brown &: 
Muens cher 260, CUP); on A. saccharwn Marsh. (Brown &: Muenscher 261 , CUP); also 
reported on Carpinus caro/iniana Walt . by Brown (1 946:61 , 164; 1948:463, as U cidea 
vernalis (L. ) Ach.}. CU P se ries delennined by Ri chard C. Harris. Arclic-alpinelboreal. 
[Synonym: Biarora he/vo la (KOrber) Hellbom.] 

Mycoblastus sanguinarius (L. ) Norman 
(Clot Lichen) 

Site 4: t937 (Nearing s. 11., NY); "A few specimens" (Lewis 1938: 10). Asctic­
alpinelboreal . 

Ochro/echia pseudopal/escens Brodo 
Site 7; On dead branch of dwarf Pi11us rigida (L-1307, R.D., CANL, PARA TYPES) . 

This rt:cently described species grows almost exclusively on conifer 
bark or lignum (Brodo 1991 :755-758) . 
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Parmelia neodiscordans Hale 
Site 1: Abundant on siliceous rock cliffs around Mohonk Lake, especially near broad 
fissures and draioage lines, 4 May 1935; conlaining fumarprotocetraric ac id (Anderson 
S.ll., NY). 

A rare Appalachian species that also occurs in the Adirondacks 
(Hale 1987:30; R. C. Harris, letter, 23 November 1993). 

Pannelia omphalodes (L.) Ach. 
(Smoky Shield Lichen) 

Site 8: ln semi-shaded crevice o f ice caves, on quartz.ite, containing atranorin and 
salazinic acid (L-/2 7. R.D ., NY). Arctic-alpine/boreal. 

This lichen is characteristic of alpine boulders and talus slopes 
(Hale 1979:97) . 

Panne/ia saxatilis (L.) Ach. 
(Stane-Raw) 

Unspeci fied: ·rce caves, • no date (Anderson s.n., NY). Arctic-alpine/boreal. 

Peltigera leucophlebia (Nyl.) Gyelnik 
(Studded Leather Lichen) 

Site 1: Over mosses in hemlock woods, 5 May 1935 (0. B. Smith 613, MOHONK); 
Bonticou Pasture, on rock at edge of swamp, wet thallus green, 2 1 Nov. 1935 (Smiley 
MM-644, MOHONK). Miscellaneous: Cragsmoor, t AuguSI 1936 (A 11derso11 s. n., NY). 

I have usually found thi s species associated with limy substrates, 
which occur in adjacent valleys , but are rare in the Shawangunks (see Part 
Ill). 

Phaeophyscia rubropulchra (Degel.) Moberg. 
(Orange-pith Lichen) 

Site 1: 1935 (Anderson s.n. , NY). S ite 9: On Juglans cinerea, Ostrya virginiana, 
Quercus rubra var. borealis, Acer saccharum , and Fraxinus americuna [Brown 1946:75, 
as Physcia endochrysea (Hampe) Nyl.). Miscellaneous: Cragsmoor, 1936 (Anderson 
s.n., NY). 

Physcia millegrana Degel. 
(Fruitful Blister Lichen) 

Site 1: On tree near incinerator, May 1935 (Anderson s. n., NY); on 4-year-old Juniperus 
virgin iana Jog in Mohonk boat house on pier (L-3145, R.D.). 

Plarismaria tuckemwnii (Oakes) W. Culb. & C. Cu1b. 
(Lettuce Lichen) 

Site 7: On Pinus rig ida, depauperate (L-1296, R.D., NY , NYS). 

Pseudevernia coiiSociaiiS (Vain io) Hale & W. Culb. 
(Sprout Lichen) 

Site 1: On trunks of pine trees in open places, path along lower ridge, NE o f Mohonk 
Lake, May 1935 (Anderson 609, MOHONK); Site 4 : On Pinus rigida and Tsuga 
canod<nsis at brink of chasm (L-1336, R.D., NY, NYS, US, DUKE); on hemlocks and 
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birches (Nearing 1953b:l02); Lewis (1938:10). Sile 9: On Pinus rigida (Brown & 
Muenscher 44, CUP); Brown (1946:56, 1948:463). {In !he lilerature reported under lhe 
name E .. oemiafuifuracea (l.) Mann.) 

Pycnorhelia papillaria (Ehrh .) Dufour 
(Nipple Lichen) 

Site 1: Milbrook Mounlain , 1935 (D. Smiley MM-615, MOHONK). Site 2: Personal 
obs., 8 Aug. 1979. Site 4: (L-1374, R.D.). Site 6: On exposed rocks (L-1355, R.D., 
US). Si~ 7: On quartzile (L-88, R.D.). Site 8: On boulder (L-JJ43 , R.D., NY, NYS). 
Site 12: Terricolous (L-1338, R.D., NY). Sile 13: In woodland (L-1334, R.D.). 
Unspecified: On 1hin soil {Torrey t935: 154, as C/adonia papillaria (Ehrh.) Hoffm .]. 

Common on disturbed soil in exposed sites, sometimes growing 
with Baeomyces roseus. 

Rhizocarpon geographicwn (L.) DC. 
(Map Lichen) 

Site 4: · rn our region a rarity indeed , ... found elsewhere above timberl ine in the White 
Mountains and Adirondacks, and everywhere in the far north• (Nearing 19S3b: 103). 
Miscellaneous: Ellenville , 27 Ju ly ? 1924 , psoromic acid strain (Anderson s.n., NY). 
Arctic-alpine/boreal. 

Sarcogyne clavus (DC. in Lam. & DC.) Krempelh. 
(Rock Button, "Brownie's Buttons") 

Site 1: Sky Top, growing beneath surface of rock in driest places, apothecia black, May 
1935 (623 , MOHONK); N. Lookou1 Rd., 27 Oc1. 1935 (Smiley MM-661 , MOHONK). 
(Synonym: Biarorella clavus (DC.) Th. Fr. ) 

Trapeliopsis granulosa (Hoffm.) Lumbsch 
(Gray Earth Lichen) 

Site 8: On distu rbed soi l on ledge in deep foul! (L-136, R.D .. MlCH). Si te 9: 1937 
(Nearing s. n., NY). {Synonym: Lecidea granulosa (Hoffm .) Ach. ) 

Tuckemwnnopsis oakesiana (Tuck.) Hale 
(Oakes ' Shield Lichen) 

Site 8: On wet rocks (L-137. R.O. , NY) . (Synonym: Cetraria oak~siana Tuck.] 

Tuckennamwpsis sepincola (Ehrh .) Hale 
(Chocolate Shield Lichen) 

Si te 4: August 1924 (Anderson s.n., NY); ·oraping the bark of small birches and the 
dead hemlock twigs with chocolate .. (Nearing ( 1953b: 104), as •Cetraria saepincoUJ • -
C. sepincola (Ehrh.) Ach.l. Site 6: Corticolous al bases of shrubs (L-/317, R.D., NY , 
NYS). Site 8: Corticolous on Kalmia latifolia in ice- filled fauh (L- 1328, R.D. , NY) . 
Site 9: 1935 (Anderson s. fl ., NY). Unspecified: Nearing (1939:68, as C. saepincola). 
Atclic-alpinelboreal . 
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Umbilicaria mammulata (Ach.) Tuck. 
(Smooth Rock Tripe) 

Site 1: On nearly vertical cliff faces, Nov . 1935 (Anderson MM-619, MOHONK); on 
quartzite talus (L-3154, R.D. ); Friend (1936:103 , as Umbi/icaria Dillenii Tuck.); Sept. 
t972 (619, MOHONK); Smiley & George (1974: t79 , t84). Si te 2: Selender ( t980:2). 
Site 8: On semi·sbaded quartzite, 17-cm-d iameter thallus (L-93, R.D.); (L·119, L·120, L· 
122. all R.D., NY). Site 11: [n shady oak woods (L· /02, L-107, L·108, all in R.D., 
NY). Site IS: On sandstone bedrock (L·232 , L·233, L-234, L·235, L·236, L -237, all in 
R.D., NY). Unspecified: Snyder & Beard ( t98t:t3). Miscellaneous: Port Jervis, 
Sbawangunk Mountains (C. F. Austill 26, NY; Llano t950: t34); Shingle Gully Ice Caves, 
' Grand Canyon," t992 (L. Leo11ardi 42J·A , NYS, CUP) . 

This species is very common in this mountain range, being less well 
developed at Site IS , on the western flank of the Shawangunk escarpment. 

Umbi/icaria muehlenbergii (Ach.) Tuck. 
(Muhlenberg's Rock Tripe) 

Site 1: Laurel Ledge Rd., May t935 (Sm iley MM-636, MOHONK); Sky Top, May t935 
(MM-620, MOHONK); personal observation, April t992; Friend ( 1936: t03); Sept. t972 
(620, MOHONK) . Silc 2: On top of sunlit quartzite boulder (L·1J20, R.D.). SiteS: 
High Point, t946 (G. G. Neari11g s. n., NY; Llano 1950:205). Si te 7: On sandstone [sic] , 
fertile (L·1JOO, R.D.); on quartzite (L-118, R.D .. NY). Site 9: Torrey ( t932b: t60, as 
Gyrophora Muhlenbergii Ach.) . Site 12: In full sun on steep cliff face (L·l 1/, L-1 /2 , 
both R.D. , NY ; L·13J9, in R.D., NYS). Site tS : On sandstone (L-229, R.D., NY , 
CUP; L-23/ . R.D. , NY) . Unspecified: ~common , as everywhere on this mountain, in 
the small form, an inch in diameter or Jess , perhaps due to the open, waterless conditions 
on the ice-planed ledges or the many boulders · (Torrey 1935:154 , as G. Muhlenbergil) . 

The largest , most luxuriant thalli (5·7 em in diameter) occur on 
vertical cliff faces, with much smaller ones (0.5-1 + em in diameter) on 
the summit of the ridge where they must withstand a harsher microclimate. 
Torrey (1932b: 160) reported an undescribed "small polyphyllus form," 
informally suggesting (with G. P. Anderson) the name "Gyropizora 
Muhlenbergii, var. kiuarinyense" for it. This is probably the same entity 
as Umbilicaria muehlenbergii var. alpina Tuck., characterized as a 
"smaller, thicker and somewhat polyphylline [form] ... , peculiar to the 
alpine zone of the highest mountains of eastern North America" (Llano 
1950:201). Torrey (loc. cit.) further observed that "in places thi s lichen 
appears to have been devoured over large areas , by insects or animals, 
only the [umbilici] being left , but this did not kill [them], for all were 
sending out new squamulose processes." Field notes on Umbilicariaceae at 
The Mohonk Preserve document a noticeable loss in lichen cover on the 
cliffs at Mohonk Lake during the winters of 1977 and 1984. Bradley 

.Snyder and Karl Beard, who made the earlier observations, pondered the 
role of mechanical damage-hail , wind, and wet snow-in rock tripe life 
history . Although invertebrate feeding is a possible explanation of 
Torrey's damaged thalli, harsh weather conditions might also have been 
responsible. 
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Usnea sp. [U. strigosa (Ach.) A. Eat. group] 
(Beard Lichen) 

Site 13: On Quercus momana; K- , P- reactions in white medulla; no isidia or soredia (L-
1331. R.D.). 

The chemistry of this specimen was studied at Duke University by 
LaGreca. It contained usnic acid and a "very interesting unident:Jfied 
compound: Rf classes: (A)-1 , (B)-3, (C)-2, H+ pale yellow-brown" [see 
Culberson & Ammann (1979) for interpretation of Rf classes]. The same 
compound was found in W. L. Culberson 13,272 (Usnea arizonica Mot.) 
from Arizona, and in Malachowski 1397-2 and 1398 (both Usnea sp.) from 
Michigan, all in DUKE. Identification of this specimen awaits funher 
work on this large and confusing genus . 

Vulpicida pinastri (Scop.) Mattsson & Lai 
(Pine Lichen) 

Site 4: ·oraping the bark of small birches and the dead hemJock twigs with ... lemon• 
[Nearing ( t953b: t04), as Cetraria pinastri (Scop.) Gray]. Site 9: 5 September 1959 (M. 
& H. Flemiflg s. n. , Y) (Synonym: Tud:~mumnopsis pinaslri (Scop.) Hale]. Arctic­
alpine/boreal. 

Xanthopannelia conspersa (Ehrh. ex Ach.) Hale 
(Boulder Lichen) 

Site 2: Selender (1980:2, as Pan11elia COfiSpersa (Ach .) Ach.J . Site 8: Saxicolous on 
quartzite (L-JJ12, R.D., NY). 

Xanthopanne/ia somloensis (Gyelnik) Hale 
(Boulder Lichen) 

Site 6: A 35-cm-diameter thallus, breaking up in the center, growing on the horizontal rim 
of a quartzite conglomerate bluff in full sun (L-1330 in R.D. , NY). Site 7: A IS-em­
diameter thallus on horizontal qu:utz..ite bedrock, at the edge of duff, in full sun near the 
NW shore of Maratanza Lake (L-1329 in R.D., NY). 

These loosely adnate specimens lack isidia or soredia; have a light 
brown lower surface with unbranched rhizines to 1 mm long; greyish 
yellow-green , shiny, and (to me) emaculate upper cortex; white medulla; 
tdentical chemistry (K + yellow to red, C-, P+ orange reactions in the 
medulla ; usnic and salazinic acids , probably constipatic acid, and another 
unidentified fatty acid-LaGreca annotations); and incipient apothecia of 
0 .3-1 mm diameter. They are morphologically quite different , however. 
L -1329 has plane linear lobes 1-3 mm broad, closely matching X. raractica 
(Krempelh.) Hale as treated in Hale (1979:42-43); while L-1330 has much 
smaller lobes 0.6-1 mm broad , the growing tips plane with older areas of 
the thallus closely convoluted. If interpreted as "maculate" (as Hale did) , 
these specimens appear to fall within the variation of X. somloensis (Hale 
1990: 192-195). 
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Part III : Analysis of the Shawangunk Lichen Flora 

The species reponed herei n undoubtedly represent but a fraction of 
the total lichen flora of the Shawangunks. Identification of several 
distributional patterns based on this preliminary information is possible, 
however, since they are already well known in the vascular flo ra or fauna. 
Habitat associations can also be summarized for the known species . 

Arctic-a lpine/Borea l Species 

The Shawangunk faults harbor a number of lichens with Arctic­
alpine or boreal affiniti es that can live at this latitude in the damp drafts of 
"air chilled by ... buried accumulations of snow" (Nearing 1953b: 103) that 
"remain in [the caves] in greater or less amount, and in some seasons ... 
are preserved entirely through the summer and autumn" (Danon 
1894b:33). These habitats also experience reduced sunlight because of 
their depth and the shade resulting from fallen boulders and conifers 
growing inside or about the rim . These lichens of northern affinity can 
thrive at high elevations in southeastern New York, where they are 
apparent Pleistocene rel icts, trapped in "habitat islands" that approximate 
the more northern conditions they now optimally inhabit. 

Species occurring inside or at the mouths of the faults include 
Hypogymnia physodes, Tuckermannopsis onkesinna, T. sepincola, 
Vulpucida pinasrri, Pseudevernia consocians, Pannelia omphalodes, 
Arcroparmelia centrifuga, A. incurva, Cladonia sulphurina, C. squamosa, 
Cladina ste/laris, lcmadophi/a ericeron1m, Mycoblastus sanguinarius, and 
Rhizocarpon geographicum. Other Shawangunk species of northern 
affinity that are not strictly Arctic-alpine/boreal are Parmelia saxatilis, 
Lasal/ia pensylvanica, Cladonia uncia/is, Cladina rangiferina, C. 
arbuscula, and Dimelaena oreina (Brode 1968, Thomson 1984). 

Shawangunk vascular plants of similar affi nities include 
Rhododendron canadense (L.) Torr., Potent ilia tridentata Soland. ex Ail., 
Gaultheria hispidula (L.) Muhl. ex Bigel., Juncus trifid us L., Minuania 
groenlandica (Retz.) Farw., and Xyris montana Ries (Britton 1884a, 
Torrey 1932b, Nearing 1953b, Domville & Dunbar 1970:2 , Fernald 1970, 
Snyder & Beard 1981 : 13, Clemants 1990:15- 16). The Common Raven 
(Corvus corax L.) is an animal with an analogous distribution (Andrle & 
Carroll 1988). 

Torrey (1932a-b), Lewis (1938), Smiley 1939a, 1940) , and 
Nearing (1953b) discussed these interesting habitats , which need to be 
much more thoroughly explored for lichens and other biota. 

Species Disjunct from the Atlantic Coastal Plain 

Another obvious but less exampled distributional pattern of the 
Shawangunk flora is an Atlantic Coastal Plain di sj unction. The best 
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known illustrations are Corema conradii (early refs. above; also Britton 
1887, Pike 1892, Torrey 1932a, Smiley 1939a, 1940a; Smiley 1940; 
Nearing 1953a, 1962b), Solidago puberula Nutt. (Domville & Dunbar 
1970:2), and the dwarf form of Pinus rigida (refs. above). Among the 
known lichens of the ridge, Cladina submiris, C/adonia arlanrica, 
Cladonia jloridana, Cladonia rappii var. exilior , and Cerraria arenaria 
echo this pattern. Corey er at. (1992) reported the Peat Mosses Sphagnum 
rrinirense C. Mull., S. rorreyanwn Sull. , S. jlavicomans (Card.) Wamst., 
S. angennanicum Melin, and S. henryense Wamst. as having similar 
distributions [see Andrus (1980) for distributional context] . The entire 
pine barrens and dwarf pine plains comm unities are disjunct from the 
Atlantic coast at this elevation. A similarly-distributed lepidopteran is the 
Sleepy Dusky Wing [Erynnis brizo (Boisduval & Le Conte)] (John F. 
Cryan, verbal comm.). 

Britton (1884b , 1887) listed 25 additional vascular plants of coastal 
affinity that occur in the Kittatinny Mountains, the southern extension of 
the Shawangunk ridge. Further details of Kittatinny biota may be found in 
Torrey 1932b: 159, Anderson (1935), Nearing (1953a-b) , and Niering 
(1953). 

Species Reaching their Northern Limit 
in the Shawangunks 

A third distributional pattern of Shawangunk biota is southern 
affinity, with northern limits reached at or near this mountain ridge. 
South-facing, sun-baked cliffs and talus provide the warm conditions 
necessary for southern species to survive in the Shawangunks. C/adonia 
arlamica and Cladonia jloridana are examples among lichens, and the 
Five-lined Skink [Eumeces fasciarus (L.)] , Northern Copperhead 
[Agkisrrodon conrorrrix (L.)], and the now extirpated Eastern Woodrat 
[Neoroma jloridana (Ord)] among vertebrates. Snyder & Beard (1981: 14) 
and Kiviat ( 1988:45-63) summarized further illustrations of this 
distributional tendency. 

Substrate-associated Lichens 

Substrate-associated species include Umbilicariaceae and Dimelaena 
oreina on acidic quartzite (Hale 1979:32); Hypocenomyce scalaris, H. 
anrhracophi/a, Ochrolechia pseudopallescens, and often Pseudevemia 
consociaiiS, lmshaugia placorodia , and Plarismaria ruckennannii on 
conifers (Brodo 1968:170, 1991; Cu lberson & Culberson 1968:551; Dirig 
1990); and Pelrigera leucophlebia, Dennarocarpon miniarum, Baeomyces 
roseus, and Cerraria arenaria on limy substrates (personal observations). 

Limestone is rare in this region, occurring in the valleys southeast 
and northwest of the ridge (Eights 1836, Sweet & Secor 1940, Nearing 
1953b, Domville & Dunbar 1970:2, Kiviat 1988). Limestone erratics rest 
on the ridge top in spots (see Smiley MM-65 under D. miniarum above) , 
from which calcium carbonate may locally concentrate in perched wetlands 
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over many centuries of leaching. Friend (1936), Smiley (1939b), and 
Biedermann (1992) made reference to limy situations in the Shawangunks, 
or to vascular plants that are lime-associated. 

Generally Distributed Species 

These lichen species may be considered general in distribution at 
this lat itude: Hypocenomyce scalaris, Trape/iopsis granulosa, Baeomyces 
roseus, C/adonia cervicornis ssp. venicillata, C. cristatel/a, C. grayi, 
Pycnothelia papillaria, Candelaria concolor, Flavopanne/ia caperata, 
F/avopuncteliaflavenrior, Physcia millegrana, and Graphis scripta. 

Lichen Habitat Associations 

Pine Barrens [sites 1-2 (in part) , 5-7, 9, and 12 in Fig . 1]: Lichens 
include Hypocenomyce scalaris, H. anrhracophila , and lmshaugia aleurites 
on Pinus rigida, and Baeomyces rose us and Pycnothe/ia papil/aria on 
disturbed soil. Cetraria arenaria and Cladoniaceae (Ciadina arbuscu/a, 
rangiferina, submitis, and subtenuis; Cladonia atlamica, cristatel/a, 
dimorphoclada, floridana, grayi, strepsi/is, and uncia/is) dominate the 
terricolous niche. Dimelaena oreina, Lasal/ia papulosa, L. pensylvanica, 
Umbilicaria muehlenbergii, and Xanrhopanne/ia conspersa grow on rock 
at these sites. 

Dwarf Pine Plains (sites 6-9, Fig. 1) : All species listed in the 
previous paragraph occur, with these additional: Xanrhopannelia 
somloensis on quartzite; Lecanora subjr1sca, Ochrolechia 
pseudopallescens, Platismatia tuckennanii, Tuckennannopsis sepincola, 
Cetraria arenaria, Hypogymnia physodes. Graphis scripta , and 
Phaeophyscia rubropulchra on dwarfed woody substrates . 

Exposed Crags (Gertrude's Nose and Sam's Point, sites 3 and 9, 
respectively, Fig. 1): Lecidea he/vola, Flavopannelia caperata, Cladonia 
cervicornis ssp. venicil/ata , C. floridana, C. pyxidata, C. rappii var. 
exi/ior, C. squamosa, C. strepsi/is, C. uncia/is, Cetraria arenaria, Cladina 
rangiferina, Baeomyces roseus, Bryoria furcellata , Graphis scripta, 
lmshaugia p/acorodia, Lecanora subjusca, Phaeophyscia rubropulchra, 
Pseudevernia consocians, Trape/iopsis granulosa, Tuckennannopsis 
sepincola, Umbilicaria muehlenbergii, and Lasallia pensy/vanica have 
been recorded. 

Oak Woods (sites 10-15, Fig. 1): Slopes of the ridge have 
Baeomyces roseus, C/adina rangiferina, C/adonia cristatella, C. grayi , C. 
uncia/is, Pycnothe/ia papillaria, Dennatocarpon miniatum, and all 
recorded Umbilicariaceae. 

Faults (sites 4 and 8, Fig. 1): Lichen species of northern affinity 
recorded from these intriguing habitats are listed above under "Arctic­
alpine/Boreal Species." These additional species have been collected there: 
C/adonia atlantica, C. dimorphoclada, C. floridana , Cladina subtenuis, 
Lasallia papulosa, Pycnothe/ia papillaria, F/avopanne/ia caperata, 
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Trapeliopsis granulosa, Umbilicaria mammulara, and Xanrhopannelia 
coliSpersa . 

For the convenience of future collectors, the Appendix lists all 
lichens collected at Sites 1-15 (Fig . I) . 

Summary and Conclusions 

The Shawangunk ridge provides widely contrasting habitats. Here 
are cool nonhwest-facing slopes and deep , humid faults sheltering year­
long ice; open, sunny, windswept alpine summits with occasional fires and 
fog ; and warm, sun-baked , southeast-facing cliffs and talus. Considering 
its latitudinal placement, it is not surpri sing to find nonhem elements near 
their southern limits juxtaposed with southern species approaching their 
nonhero borders in this steep, narrow mountain range where paradoxes 
abound . 

More puzzling is the occurrence of pi ne barrens vegetation and its 
most extreme expression, dwarf pine plains, on the crest of this ridge; for 
in their finest form , these vegetation formations have otherwise developed 
on the Atlantic Coastal Plain. Although apparently antithetical, coastal 
sand and Shawangunk summits are alike in several imponant ways: They 
have a rocky base (sand is just pulverized quartz-rich or silicate rock) that 
is sun-baked and windswept due to open-canopied, fire-i nfl uenced 
vegetations growing on exposed landform s. Soils are thin, infenile, often 
acidic, and have very limited water-hold ing capacity. Cloud water and 
fog , freq uent on mountains and beaches, are important sou rces of moisture 
for lichens; interestingly , Weathers & Likens (1992) stated that high 
elevations and coastal spots are where cloud water chemistry can best be 
studied, implying an atmospheric similarity in such places. Britton (1887), 
Nearing (1953a-b) , and Mcintosh (1959) funher discussed the resemblance 
of this mountain ridge to sandy coastal si tes . 

The constantly windswept nature of beaches and mountain crests 
may be of vital imponance in the dispersal of lichens that grow in these 
places. All of the recognized Shawangunk coastal disjuncts and southern­
affinity lichens are terricolous, and employ frag mentation and wind­
dissemination as their reproductive strategy. These species may depend on 
an open , windswept landscape for survival . A majority of the other 
Shawangunk lichens are sorediate or fragmentation-dispersed. The soredia 
of flypocenomyce sea/oris have been shown to be wind-dispersed (Dirig 
1990:455), and it is likely that all other sorediate lichens have wind as one 
dispersal agent. Isidia are larger than soredia, but also are probably 
dispersed by winds; only Flavopannelia balrimoreliSis , lmshaugia 
aleurires, and Pseudevernia coliSocialiS are isidiate among the known 
Shawangunk lichens, and these species grow in relatively sheltered 
situations. In fact, terricolous and saxicolous lichens predominate in the 
Shawangunk barrens and plains, probably in response to windswept 
conditions and occasional fires. Conicolous species generally occur away 
from the windy ridge top on more sheltered slopes and in the faults. 
Quartzite bedrock accounts for the frequency of saxicolous lichens in 
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Shawangunk pine barrens and plains, but these species are rare in lowland 
and coastal vegetations of this son where the only available substrates are 
occasional glacial erratics. 

Eisenberg (1992) placed deglaciation of the hard and tall 
Shawangunks at 2000-4000 years before surrounding areas, making them 
available for early recolonization . The propagules of coastal disjuncts may 
have blown or floated to the Shawangunks while glacial meltwaters were 
higher than today , become established, and persisted where conditions 
most closely approximated those of their primary habitats nearer the 
Atlantic. As the glaciers receded , many northern species survived in the 
cooler microclimates of the faults, hundreds of kilometers south of their 
present centers of distribution. Nearby Sphagnwn-heath bogs , with shady, 
conifer-dominated borders and the high humidity and cooling effects of 
constant evaporation, serve as islands of habitat for similar assemblages of 
northern lichens, far to the south of their regular occurrence. 

Thick fogs that frequently envelop the Shawangunks may now be 
having an adverse effect on its lichens (and other biota) . Smiley & George 
(1974) hinted that air pollution might be responsible for a photographically 
documented decline in lichen cover on the cliffs at Mohonk Lake. In a 
study of Shawangunk cloud water chemistry, Weathers & Likens (1992) 
found that mean pH values of Mohonk clouds and rain were 3.5 and 4 .0 
respectively , reflecting "its proximity to emission sources in the New 
York-New Jersey metropolitan region." Soil acidification from such 
highly acidic precipitation may be partly respon sible for a decline that has 
been documented since 1933 at Mohonk in the Yellow Lady's-Slipper 
(Cypripedium calceolus L.) , a known calciphile (Biedermann 1992). To 
what extent has acid rain affected lichen substrates, and will species like 
Cerraria areMria that prefer limy ledges inland disappear from the 
Shawangunks during the next few decades? 

The earliest natural history accounts mentioned lichens in 
celebrating the grandeur of thi s region . James Eights (1836: 146) wrote in 
his Nares of a Pedesrri011: 
The Sbawangunk range, ri sing immediately from the edge of the [Delaware and Hudson) 
canal, soon attains an eminence, lo fly indeed.... The ... (cliff] surfaces, beneath, are all 
over bedecked with a luxuriant display of mosses, and lichens, varying as greatly in their 
species as they do in the variety of their peculiar tints. All o f these when combined in one 
view, give to the scene an aspect which is at once strikingly wild, cragged, and pleasing to 
behold. 
N. H. Darton , a geologist writing in Narional Geographic Magazine 
(1894b:24), repeated these impressions: "The surface of Shawangunk 
Mountain is nearly everywhere very rugged , and cliffs and rocky slopes 
abound. These consist of snow-white grits, more or less mantled with dark 
lichens, and are remarkably picturesque." Fortunately , thousands of 
hectares in this mountain range have been preserved in contiguous tracts 
controUed by various public and private agencies, offering accessible 
opportunities for further floristic and ecological studies of its conspicuous 
lichen flora. Historical and ongoing records and facilities already exist at 
The Mohonk Preserve to augment studies of lichen growth and decline, air 
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pollution, and vegetation . Considering some of the remarkable finds 
summarized in this paper, it is likely that others await discovery, especially 
in the dwarf pine plains and faults . 
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APPENDIX: 

LICHEN SPECIES COLLECTED AT SITES 1-15 

IN THE SHAWANGUNK MOUNTAINS 

Site 1: Baeomy~s roseus, Candelaria concolcr, Cetraria arenaria, C. 
culbersonii, Cladina rangiferina, Cladonia crisuuella, C. p/eurola, C. uncia/is, 
Dennatocarpo11 miniatum, Dimelaena oreina, Fl.a \'Opannelia baltimorefJ.Sis, 
Hypounomyce anthracophila, H. sea/oris, Hypogymnia physodes, lmshaugia aleurites, /. 
placorodia, Lasallia papulosa, L. JHnsyhYmica , Parmelia neodiscordans, Pe/Iigera 
leucoph/ebia, Phaeophyscia rubropulchra, Physcia millegrana, Pseude\•emia con.socians, 
Pycnorhelia papillaria, Sarcogyne clavus, Umbilicaria mammulata, U. muehlenbergii 

Site 2: Cetraria arenaria , Cladonia atlanrica, C. dimorphoclada, C. uncia/is, 
Flavopuncrelia jlaventior, Hypoctnomyce scalaris, Lasallia papulosa, L. pensylvanica, 
Pycnothelia papillaria, Umbilicaria mammulata, U. mueh/enbergii , Xanthopannelia 
conspersa 

Site 3: Cetraria arenaria, Cladina rangiferina, Clado11ia uncia/is 

Site 4: Arcroparmelia cenrrifuga, A. incun'D, C/adina rangiferina , C. stellaris, 
Cladonia jloridana, C. sulphurina, Hypogymnia physodes, Janadophila ericetorum, 
Lasallia papulosa , Mycoblastus sanguinariu.s, Pseudevernia con.sodans, Pycnothelia 
papillaria, Rhizocarpon geographicum , Tuckermannopsis sepincola, Vulpicida pinastri 

Site S: Baeomyces roseus , Cetraria arenaria, Lasallia papulosa , Umbilicaria 
muehlenbergii 

Site 6: Baeomyces roseus, Cerraritl arenaria, Cladina arbuscula, C. rangiferilla, 
C. submitis, C. subtenuis, Cladonia dimorphoc/ada, C. floridana, C. uncia/is, 
Hypocenomyce scalaris, Pycnothelia papillan'a, TucUrmannopsis sepincola, 
Xanthoparme/ia somloensis 

Site 7: Cetraria arenaria, Cladina arbuscula, C. rangiferina , C. submitis , C. 
subtenuis, Cladonia atlantica , C. cristatella, C. dimorphoc/ada, C. .rtrepsilis, C. 
UIJCialis, Dimelaena oreina, /mshaugia aleurite.s, Ochrolechia pseudopalle.scen.s, 
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Platismatia ruckennanii, Pycnothelia papillaria, Umbilicaria muehlenbergii, 
Xanrhopamlelia somloensis 

Site 8: ArC1opam1elia cemrifuga , Cladina rangiferina , C. subtenuis, Cladonia 
atlalllica , C. dimorphoclada, C. squamosa, C. sulphurina, C. unciaUs, Flal'Opannelia 
caperala , Hypogymnia physodes, /aiUulophiltl ericetorum , La.rallia papulosa , L. 
pensylvanica, Pannelia omphalode.s, Pycn01helia papillaria , Trapelipsis granulosa, 
Tuclcennannopsis oakesiana, T. sepincola , Umbilicarill mammulara, Vulpicida pinasrri, 
Xanrhopam1elia conspersa 

Site 9: Baeomyces roseus, Bryoria furcellara, Cetraria arenaria , C/adina 
rangiferina, Cladonia cervicomis ssp. \'enicillata, C. floridana, C. pyxidara, C. rappii 
var. ex.ilior, C. squamosa , C. srrepsilis, C. uncia/is, Flm'Opam•elia roperata, Graphis 
scripta, Hypogymnia physoder , Jmshaugia placorodia , Lasallia p~llSJil'allica, Ucallora 
subfusca, Lecidea heh'Ola, Phaeophyscia rubropulchra , Pseud~v~mia consociaiJ.S , 
Trapeliopsis granulosa, Tucken nmwopsis sepinrola , Umbiticaria muehlenbergii 

Site 10: Baeomyns roseus 

Site 11 : Cladina rangiferina, Cladouia uncia/is , Uzsallia papulosa. L. 
pensyh•anica, Umbilicaria mammulata 

Site 12: Baeomyces roseus, Cltulimr arbuscu/a , C. rangiferina, C. subtenuis, 
Cladonia aJiantica, C. jloridcma , C. grayi, C. uncia/is, lmshtrugia aleurires, Lasallia 
papulosa , L. pensylvaniccr , PycllolheliCl papillaria , Umbilicaria muehlenbergii 

Site 13: Baeomyces roseus, Cladina rangiferina, C/adonia cristarella, C. grayi, 
C. uncialis, Pycn01helia papillaria , Usnea sp. (U. s1rigosa group) 

Site 14: Cladina rangiferina, C/adonia uncia/is 

Site IS: Baeomyces roseus , Cladina rongiferitw, Cladonicr uncitr lis, UzsalJia 
papulosa, Umbilicaria mammulala, U. muehlenbergii 
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The Boletes of North America: A compendium, by Ernst E. 
Both. Softcover, 140 x 216 mm. 436 pp, 1993. Special publication, 
The Buffalo Museum of Science, 1020 Humboldt Parkway. Buffalo, NY 
14211. ISBN 3-443-51027-2. US $10.- plus shipping and handling. 

Bolctcs are a group of neshy fungi whose charisma has amazed, 
astounded, and stymied many a professional and amateur mycologist 
Many of us have experienced frustration at some time or another because 
the literature is outdated, widely scatttered, or available to only a few 
specialists with access to large libr.uies. Now with the appearance of 
Both's compendium, a large audience can benefit from this up-to-date 
compilation on North American boletcs (Mexico is excluded). 

After a short introduction, the main body of the text consists of an 
annotated index of bolete species and infraspecific taxa arranged by 
epithet regardless of genus. The listing includes the basionym, literature 
citation, synonymy, and information on the type specimen if available. A 
short diagnosis follows with habitat and distribution information. A list 
of references to literature is next that will lead to primary sounccs as well 
as popular guides with decent illustrations. If pertinent, a commentary 
on the particular taxon can include discussion of synonymy. Some 
additional synonymy follows the main index which appeared too late to 
be incorporated into the main text A commentary on Aureoboletus 
preceeds the extensive biliography and is followed by a glossary of 
epithets with the translated meaning in English and lastly, there is an 
index to species and subspecific taxa arranged alphabetically by genus. 

The author explicitly states that this is neither a monograph nor does 
it deal with bolete classification. Particular preference for a classification 
scheme is not implied, rather we have a record of what has been done, by 
whom, when, and where. Keys and illustrations are absent but 
references to same are abundant. The compilation will save me hours of 
literature searching and will send me speedily to the appropriate 
references for more detailed observations. It will be the first source I 
look at when trying to ferret out information on North American boletes. 
The author is to be commended for producing such a timely and practical 
reference. and will be used heavily by anyone working with boletes. 
Roy E. Halling, The New York Botanical Garden, Bronx, New York. 
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The Boletineae of Mexico and Central America IV. Beihefte 
zur Nova Hedwigia, Heft 105, by R. Singer, J. Garcia, and L. D. 
Gomez. Softcover, 240 x 170 mm, 62 pp with 13 plates ( I color) , 
1992. J. Cramer in der Gebriider Bomtraeger Verlasbuchhandlung, 
Johannesstrasse 3A, 0-7000 Stuttgart I, Germany (fax 0711 -625005). 
US Agents: Lubrecht & Cramer Ltd, 38 County Route 48, Forestburgh, 
NY 12777 (tel. 914-794-8539). ISBN 3-443-5 1027-2. OM 70. 

This is the founh number in a continuing series to document the 
bolete mycota of Mexico and Central America. In particular, Boletellu.s 
and Phylloboletellu.s are the genera covered with 18 species of the former 
and one of the latter discussed. The classification scheme is that of 
Singer in his 4th edition of the Agaricales in Modern Taxonomy. 
By and large the genera possess ornamented basidiospores with 
longitudinal ridges or veins although a few taxa are admitted that have 
alveolate, reticulate or smooth basidiospores. Some of these few have 
been classified by other authors in genera such as Au.stroboletus and 
Boletus, but the authors detail features such as spore print color, 
chemistry, and other anatomical characters that would align the few with 
Boletel/us. 

There is a short summary and introduction followed by the 
taxonomic treatment, literature cited, and illustrations, one of which is a 
color plate of Boletellu.s ja/apensis. All but two taxa [Bolete/lus 
coccineus (=B. ananas) and B. betula] are fully described including 
discussions of distributions, mycorrhizal associations where known, and 
relationships to other taxa. Two descriptions of the rare Phylloboletel/u.s 
chloephorus are given for comparison of the two known populations in 
Argentina and Mexico. The dichotomous key seems to work although in 
order to reach B. russellii satisfactorily, one must assume that it does not 
have an unusually elongated stipe (which it does in my experience). 
Typographical errors are sufficient enough to be distracting, but hardly 
affect the scientific content One nomenclatural oddity surrounds the 
typification of Boletus coccineu.s Fr. where the nomenclatural type is 
designated as a plate from Charles Plumier's Traite de Fougeres de 
la'Arnerique. Yet, the authors designate a recently collected specimen 
from Nuevo Leon, Mexico as a lectotype. 

Overall, the publication is a useful and functional documentation of 
Boletellu.s and Phylloboletellu.s from Central America and Mexico and 
will serve those who are interested in these boleteS. Roy E. Halling, The 
New York Botanical Garden, Bronx, New York. 

Les amanitopsis d'Europe (Genre Amanita, Agaricales, 
Fungi). Synthese critique de Ia litterature. Opera Botanica 
Belgica 5: 128, by A. Fraiture. Softcover, 293 x 205 mm, 128 pp, 
1993. National Botanic Garden of Belgium, Domein van Bouchout, B-
1860 Meise, Belgium (fax 32-2-2701 567) ISBN 90-72619·09-9. BcF 
830.- (approximately $26 U.S.) including postage. 



561 

In the past, identification of an agaric as an Amanitopsis was, to 
some of us, almost equivalent to a species identification, as A. vagi nata 
or one of its varieties. However, this casual oversimplification masked 
the nomenclarural and taxonomic difficulties of the many specific epithets 
that have been applied to members of this common and conspicuous 
group. For the nonspecialist. this book represents a significant step in 
unravelling the tangled web of synonyms. species concepts, and the 
ranges of morphological variation associated with these names, at least 
with respect to the taxa occurring in Europe and North Africa. It is 
important to note that tnis book is based on a synthesis by the author of 
predominantly European literature (as is stated in the title), and is not 
based on a study of specimens, including the types of the taxa trea ted. It 
is as a synthesis that this book is most valuable, by bringing together the 
scattered publications of type studies and critical species concepts, and 
the author refers the reader to these original publications and selected 
descriptions for further study. Naturally, one wishes that all of the 
required type studies were published before such a synthesis was 
attempted. In North America, R.E. Tulloss has been making such 
detailed studies of specimens, including the types of many names 
originating in Europe, and his work is frequently cited. 

This book includes a summary in French and English, a discussion 
of the morphological taxonomic characters used, an overview of 
classifications by Bas, Bon, Corner and Singer, dichotomous and 
synoptic keys and descriptions to 23 species, and references to an 
additional 2 species of Amanita in which exannulate forms could be 
confused with members of Amanitopsis. The author explains in the 
summary that the name Amaniropsis is being used not as a generic name 
but as a common name for the exannulate species of Amanita . Only in the 
discussion of Bon's classification scheme does one find information 
about the nomenclatural status of the generic name Amanitopsis Roze. 
Since its conserved lectotype is A. vaginata (Bull.: Fr.) Roze, it is a 
typonym of Amanita section Vag inatae (Fr. ) Quelet. Because the work is 
based on a literarure survey and not personal srudies of specimens, the 
descriptions are detailed and extensive for some species, but somewhat 
abbreviated in others. Microscopic characters beyond spore sizes are not 
consistently provided. there are no illustrations of any microscopic 
fearures, and only habit sketches for 16 of the 25 taxa treated. The 
lengthy lists of synonymy and misapplications, and discussions of these 
in a series of 80 notes that follow individual species descriptions, are 
most useful in arriving at an understandi ng of species names in this 
group. Information on the habitats of the species treated, including 
associated trees, is especially welcome. The volume ends with a an 
extensive list of references and an index to names cited. For its careful 
production and modest cost, this book is to be recommended to 
agaricologists both amateur and professional. Greg Thorn, Michigan 
Stare University, East Lansing, Michigan. 
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British Fungus Flora 7. Cortinariaceae p.p. by R. Watling. N. 
M . Gregory, and P. D. Orton. Sofcover, 245 x 155 mm, iv + 132 pp. 
1993. Royal Botanic Garden, Inverleith Row. Edinburgh EH3 5LR, 
UK (fax 031-5520382). ISBN 1-872291-09-0. £10.- plus £1.50 
postage within UK, £2.50 postage outside UK. 

This small, handy volume is the seventh in a series intended as a 
source of information for dedicated amateur and professional mycologists 
interested in the larger fungi of the British Isles. This volume treats the 
75 known British species of Galerina, Leucocortinarius, Phaeocollybia, 
Phaeogalera, Phaeolepiota , Phaeom11rasmius, Pleurojlammula, Rozires, 
Sragnicola (by Watling and Gregory) , and Gymnopilus (by Orton). 
Included with it is the Colour Identification Chart, originally 
published in 1969 and issued together with the introduction to this series. 
The book begins with a selected list of references. followed by the keys. 
descriptions, and illustrations. The keys arc good; they arc simply and 
clearly written and workable. The descriptions arc likewise generally 
very good. complete and clearly written. Exceptions arc those of species 
with only old or doubtful records in Britain, such as Gymnopilus 
picreus; one wonders how difficult it would have been to provide the 
information on whether the specimens of this species that arc reported to 
be in Kew have smooth or rough spores. The information given on 
habitat, although welcome, is disappointing in its lack of detail. As the 
authors mention. more careful observations on the bryophytes among 
which Galerina species grow should be made. since there arc indications 
of specificity in these associations. Surprisingly, there is no mention in 
the species descriptions of the deadly toxins associated with Galerina 
autumnalis or the Galerina unicolor group. There is a refreshing lack of 
new species or new combinations. although the authors note that 
additional species remain to be confirmed from the British Isles. The line 
drawings are rather schematic, but adequate for the species illustrated (66 
%). 

The only negative comment is a minor one that is true for other 
volumes in the series. that the author citations for the species treated arc 
inconsistent and occasionaUy incorrecl The author of the basionym and 
whether or not that name is sanctioned by Fries arc frequently not 
indicated in the species headings. An example is Gymnopilus junonius 
(Fr.: Fr.) Orton, more commonly known as G. specrabilis (Weinm.: Fr.) 
Singer. If one accepts Orton's synonym y of Agaricus junonius with this 
taxon the name chosen by Orton appears to be correct. but not for the 
reasons given . Orton states that Agaricus specrabilis Fries (1828) is 
preoccupied by A. specwbilis Weinmann (1824}, but Fries attributed the 
name A. specrabilis to Weinmann. If one accepts Orton's synonymy of 
A. specwbilis Weinmann with Phaeolepiora au rea (and not with this 
taxon), then the correct name of these two is clearly A.junonius. But 
even if A. specrabilis and A. junonius are considered to be synonyms (as 
many other authors have felt). the latter is still correct, because it is the 
prior. sanctioned name. Although this series is not intended as a technical 
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monograph, it would still be desirable to have confidence that the chosen 
names and author ci tations are correct. This small misgiving aside, I have 
no hesi tation in recommending that others follow me in adding this 
volume to their shelves. Greg Thorn, Michigan Sta te University, East 
lAnsing, Michigan. 

A monograph or Marasmius, Collybia and related genera in 
Europe. Part 1: Marasmius, Setulipes, and Marasmiellus 
(Libri Botanic i, vol 8), by V. Antonfn and M. E. Noordeloos. Soft 
cover, 240 X 170 mm, 229 pp with 62 fi gs, 1993. IHW-Verlag, Ben· 
Brecht-Str. 18. D-85 386 Eching bei MUnchen, Germany (fax 49-86-
3192257). ISBN 3-9803083-5-9. DM 98.-

This monograph on European marasmioid and collybioid fungi, the 
first of two parts, treats the genera Marasmius, Setulipes and 
Marasmiellus. Pan two, now in preparation, will cover the genera 
Col/ybia. Chaetocalathus, Crinipellis and Micromphafe. Pan one of the 
treatise begins with a well-written history of the classification of 
Marasmius and Collybia sensu Jato, beginning with Fries (1821) and 
culminating with a discussion of contemporary circumscriptions. Five 
tables are presented that outline the infrageneric classifications of Fries 
(1838- Marasmius; 1854- Collybia), Quelet (1888- Marasmius), 
Batai lle (1919- Marasmius). and KUhner (1933. 1935- Marasmius). 
For this monograph, the authors follow KUhner's infra generic 
delimitation of Marasmius (with modifications and amendments by 
Singer, Jansen & Noordeloos, Desjardin, and Antonfn & Noordeloos), 
and Singer's ( 1973) c lassification of Marasmiellus. A discussion of 
taxonomically informative macro- and micromorphological features, and 
a shon glossary of pertinent terms follow the historical account. 

European taxa of marasmioid fungi accepted by the authors include 
42 species (plus 2 varieties) of Marasmius distributed among six 
sections. 2 species of Setulipes, and 15 species (plus 3 varieties) of 
Marasmiellus distributed among six sections. A key to the genera 
included in Parts I and 2 is not provided. However. a key to the sections 
of Marasmius , and keys to the species of Marasmius. Setulipes and 
Marasmiellus are presented. Full descriptions. and illustrations of 
basidiomata and salient micromorphological features are presented for 
each taxon. In addition. 15 color plates of uncommonly photographed 
species are provided. For each taxon, the authors have included 
supplementary data on selected icones and li terature, ecology, 
distribution, an extensive list of specimens examined, and a commentary 
on diagnostic features, phenetically similar taxa, and nomenclatural and 
taxonomic problems. An accounting of excluded and insufficiently 
known taxa follows the enumeration of species. The volume ends with 
German translations of the keys and abbreviated descriptions of each 
taxon. 
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The monograph is an excellent and thorough treatment of European 
marasmioid fungi written by two agaricologists who are fully versed in 
contemporary systematics of this group of imponant saprotrophic fungi . 
Their species concepts are based on data generated through the 
examination of all extant type specimens as well as hundreds of 
herbarium specimens and fresh material. The authors are especially 
commended for their efforts to stabilize the taxonomy of the European 
representatives by designating lectotypes, neotypes and iconotypes where 
necessary and appropriate. An unfonunate oversight was the failure to 
include in the bibliography all papers cited in the texL This is an 
imponant publication that is invaluable to all specialists on marasmioid 
fungi, and is beneficial to all who are interested in agaric taxonomy. 
Dennis E. Desjardin, Department of Biology, San Francisco State 
University, San Francisco, California. 

Tribes Cystodermateae Sing. and Leucocoprineae Sing. or 
the CIS and Baltic States (Libri Botanici, vol 9), by S. P. Wasser. 
Soft cover. 240 X 170 mm, 105 pp., 1993. IHW-Yerlag, Ben-Brecht· 
Str. 18. 0 ·85 386 Eching. ISBN 3-9803083-6-7. OM 78.-. 

This is the second book by Wasser to treat members of the 
Agaricaceae from the Commonwealth of Independent States and Baltic 
States (the former Soviet Union). The first book, Tribe Agariceae 
Pat. or the Soviet Urtion (Koeltz Sci. Books), published in 1989, 
covered the dark-spored mem bers of the family. In this second 
installment. the author focuses on the tribes Cystodermateae and 
Leucocoprineae. A third and final volume, now in preparation, wiU treat 
tribe Lepioteae. Wasser cites the current lack of consensus concerning 
the delimitations of taxa at all ranks in the Agaricaceae. He notes that 
contemporary authors subdivide the fami ly into anywhere from 2 to 23 
genera. For this monograph, the author follows Singer's (1986) 
classification, with a few emendations. Tribe Cystodermateae is 
represented in the region by the genera Plraeolepiota ( I sp.), Cystoderma 
(10 spp.), and Squamanita (2 spp.). while the tribe Leucocoprineae is 
represented by the genera Chloroplryllum (I sp.) . Leucocoprinus (7 
spp.). Leucoagaricus (5 spp.), and Macrolepiota (7 spp.). There is a 
minimal introduction and description of research methods, and the bulk 
of the treaunent is an enumeration of species. There is no key to the 
tribes, but dichotomous keys to genera and species are provided. 
Somewhat superficial characters are emphasized in the key to genera of 
the tribe Leucocoprineae, such as mobile vs. immobi le annulus. and thin­
neshy fragile basidiomata vs. thick· Oeshy, medium to large basidiomata. 
Although generic delimitations and intergeneric comparisons are clearly 
documented in the commentaries following generic circumscriptions, I 
wish some of the more diagnostic features were incorporated into the 
key. A quick glance at the list of synonyms for any of a number of 
species clearly shows the historical confusion in generic delimitations. 
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Many species at some time in !heir history have been placed in Lepiota, 
Leucocoprinus and Leucoagaricus. Unfonunately, the keys provided in 
!his monograph do not help to resolve !he confusion. 

Full descriptions are presented for each taxon, and excellent line 
drawings of basidiomata and micromorphological features are included 
for many taxa. Additionally, beautiful watercolor plates of28taxa are 
provided. Data on ecology, general distributions. and phenetically 
similar taxa are provided also, as is a German translation of lhe keys. 
Taxa currently reponed from lhe former Soviet Union are not !he only 
species treated in !his monograph. If !he author suspected !hat a species 
might eventually be found in the territory, a full description is provided. 
It is unfonunate that !he aulhor did not include lhesc supplemental species 
in lhe keys. Doing so would have made the monograph much more user­
friendly. especially for !hose attempting to identify specimens collected 
from ecologically similar regions of the world. This monograph is a 
valuable addition to !he literature on the Agaricaceae, and an indispensible 
resource for anyone interested in lhesc commonly collected, ecologically 
and economically imponam fungi. Dennis E. Desjardin, Depanmenr of 
Biology, San Francisco State University, San Francisco, California. 

EDITORS NOTE: lHW Verlag has issued a reprint (1993) of 
Compendium of Soil Fungi, Vol. 1-11. by K. H. Dam ch , W. 
Gams. and T.-H. Anderson. ISBN 3-9803083-8-3. DM 298.-

British Trufnes: A Revision of British Hypogeous Fungi , by 
D. M. Pegler, B. M. Spooner, and T. W. K. Young. Soflcover, 244 x 
155 mm, vii+ 216 pp. Kew Scientific Publications, The Herbarium, 
Royal Botanic Gardens, Kew, Richmond, Surrey 1W9 3AE. England 
(fax 081-332-5278). ISBN 0-947643-39-7. £19.50 + 15% postage and 
handling. 

As anyone who has joined a British Mycological Society foray will 
atteSt, British hypogean fungi are enthusiastically sought by amateur and 
professional alike. This is only the second treatment of British hypogean 
fungi since the first, in 1954. After a useful intrOduction that includes 
information on collecting these often inconspicuous fungi , chapters treat 
lhe zygomycman "Pea Truffles" (T. W. K. Young). the ascomycotan 
"True Truffles" (B. M. Spooner), and the basidiomycotan "False 
Truffles (D. M. Pegler) and "Anamorphic Truffles". Dichotomous keys 
are provided to species, all known species are described complete wilh 
extensive British collection records, and illustrated by line drawings and 
half-tone SEM photo micrographs. References are complete and up-to­
date. Twelve water colour illustrations by Lama Minton and a glossary 
complete !his attractive volume. Highly recommended to students of 
hypogeous fungi; anyone interested in finding and identifying truffles 
will welcome British Trumes. L.M.K. 
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The page that follows is a replacement for page eighty-three (83) of the ruticlc 
"Study of Trametts dickinsii Berte sensu aucis., a synonym of Daedalea quercina." 
by Anjali Roy and S. Pal, Mycotaxon 51 (April-June): 81-89. 1994. 
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Another page was erroneously substituted for page 83 during preparation of the volume. 



HATKIIlLS ' HnBODS 

Sporophres ad cultures used in tbt study were tbose of the author's 
collectio1 and uintained in the Hycoloqical lerbarin of the Visva · 
Bharati University (lUll; obtaiaed froa Forest Research Institute, Debra 
Dan, India (Filii; lcadeay of Scinces, loner Kst01ian SSI (!lll; Center 
for Mycological Research,USl (CrHII;Cutraal Bureau voor Schlnel Cultures, 
the lether lands (CIS I ;aud Deparhnt of Aqr iculture, Ottara, Canida (DAOH) . 

Hatinq systn of L. 41illMi.i vas deteniaed by pa iri nq the 
IOIOSporou cultares of each of tbe 2 isolates (VBHB llllDl ; !Jll021 
aaonqst tbeaselves . Tley were obtaiaed fro• spore deposits of fresh 
speciaens follovilq standard dihtion aetlod . !,. querciu beiaq reported 
as havinq bipolar suuality, 1onukaryotic cultures received froa lorth 
Alerica were used in the study. ne co1p01ent two utinq types of eacb of 
these isolates of L. dickinsji vere paired with others fro• the sue 
spec ies aad also vitb those of D.qtercina to detenine their co1patibility. 
At the end of 2 veets of qrowtb, hyphae fro1 the point of contact were 
unined for the presence of cla1p connections which voald indicate dita· 
ryotisation of aonotaryon, thereby proving the conspecificity of the 
paired isolates . Cultoral stud ies vere aade folloviaq the 1ethods of 
lobles (19411 . Tests lor phtul ox idases were done on Gallic acid and 
Tannic acid aqar 1edia according to Davidson et a!. (19311 . 

RESULTS 

lil!tlu. !!..i.£liuli. Bert. Sensu aucts. 
tt tt 

Collections stld ied: IIHH 8Jllll , 131102 ;fll H·3701, H-4!!1,227 , 

TU 101446,5211i,l50095, 52192; CBS 152.76; 
em JD655. 

Basidiocarps naoal, sessile, applaute, usually solitary, occas ionally 
i1hricate, liqht in veigbt, coriaceous vlen lresl, riqid oa dryi1g,6-22 r 
I-ll x 1.5-3.0 c1, upper surface pinkish brown to brown, becoa ing black ish 
vith age, at first toaentose, later qlabrous, aronate or finely zonate, 
rough with sull raised areas; urqin thin; cootext dart pint isb brovn to 

" urks indicate that bot I basid iocarps nd culture vere studied. 
' urt indicates that oaly the culture vas studied. 

lo asterit indicates that only tbe basidiocarp vas studied . 
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Page 507 line 16 for MM I I45) 
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Page 139 line 45 

Pnge 52 1 line 33 f or Gast6n 
Page 522 li nes 19, 33, 49 for GaSI6n 

Page 526 line 40 for speciosa 

read MM 1537) 

add (K(M): 24729(. 

read GuzmAn 
read Guzman 

read speciosa 
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NOTICE: SECOND LATIN AMERICAN 
CONGRESS OF MYCOLOGY 

The Second Latin American Congress of Mycology will be 
held at the Institute of Tropical Medicine "Pedro Kouri" in 
Havana in October 1996. The Congress will be held under 
the auspices of the Latin American Association of 
Mycology and other national and international entities. 
There will be oral and poster presentations and sessions on 
Biotechnology, Ecology, Ethnomycology, Phytopathology, 
Industrial Mycology, Medical Mycology, and Taxonomy, as 
well as other topics. 

If you are interested in participating or obtaining more 
information contact : 

Dr. Miguel Rodriquez, Pres. ALM 
National Botanical Garden 
Carretera del Recio km 3 1/2 
C. P. 19230 Calabazar, Boyeros 
Ciudad de Ia Habana 
CUBA 

Indicate your name, address, institution, telephone number, 
email address and area of interest. 
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NOTICE: NEW EDITION OF A WORK 
BY ELIAS MAGNUS FRIES 

E. FR IES - Sveriges titliga och giftiga Svampar* 
Die Speise- und Giftpilze Sc/nvedens 
The Edible tmd Poisonous Mushrooms of Sweden 

Edited and revised by Dr. N. Arnold, translated by Inger Ludwig and Dr. 
M. Fischer; ca. 220 pages, 93 color plates, size 21 x 29.7 em. date of 
publication August 1994. (DM 248.--). 

The new ed ition of Sveriges iitliga och figtige svampar makes 
avai lable one of the most important volumes by last century's great 
mycologist Elias Magnus Fries. Originally published in swedish in 10 
fa scicles between 1860 and 1866, it remained widely unknown. Now 
including english and german translations in common with the original 
text, this volume is accessible to a broader public. The 93 color plates are 
reproduced accurately in slightly reduced size. The remarks of E. M. 
Fries comprise descriptiont delimitation to re lated taxa as well as usefu lness 
of the portrayed taxon . Avai lable through: 

IHW-Verlag 
I. & H. Schmid 
Postfach I I 19 
D-85386 Eching 
GERMANY Telefax : +49 89 3192257 

* Tille of lhe original work: S\•eriges iitliga oeh gifriga Svampar reckn(l{/e after nawren 
under ledning of E. Fries, utgi fna af Kongl. Vctcnskaps. Acadcmicn. Stockholm. P. A. 
Norstcdt & SOncr. 1860-1866. 
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This index includes the names of genera, in frageneric taxa. species, and in fraspccific 
taxa. New names are in boldface, as are the page numbers on which new taxa are 

proposed. 

Abortiporus 396 
Acaulospora 187, 191 

laevis 188-192 
nicholsonii 188· 191, 193 
scrobiculata 349 

Achroomyces 21 8 
abditus 21 7-218 
bisporus 21 7-218 
insignis 2 17-218, 2 19 
1ongisporus 2 17-218 
subabditus 2 17-218 

Ackermannia 
coccogena 332 
dussi i 332 

Acompsnmyccs 3 13-31 4, 320-322, 324-
325 

atomariae 313-3 14 , 320, 322 , 324-325 
brunneolus 313-316,322, 324-325 
corticariae 3 13-3 17, 322,324-325 
decarthrico1a 313 
1asiochi1 i 314, 325 
ootypi 313 , 31 7, 319-320.322.324-

325 
parvus 3 14, 324-325 
paupercu1us 313-314, 3 18, 320, 324-

325 
platensis 3 13 
stenichni 314, 325 

Acremonium 
typhinum 115 

Agaricus 
admirabilis 415 
pusi llos 273 

Almbomia 
azaniensis 8 
cafferensis 8 

Amanita 449, 452-455 , 466-467, 474-
475 

sect. Amidella 454 
sect. Lcpidella 454 , 474-475 
sect. Ovigcrae: 462 
sect. Phal loideae 454 
sect. v:g~~~~J 449-450, 454, 457, 

biovigera 449, 462, 474 

ci trina 453 
constricta 457 
cy1indrispora 455 
pachysperma 449, 457-458, 461-463, 

466, 472-474 
peckiana 455 
ri stichii 473, 475 
"sp. 47" 463 
"sp. N2 1 • 463 
spreta 472 

var . minor 466 
var. parva 466, 472 

strangu1ata 449, 462 
subvirginiana 449 , 461 , 464, 466·467, 

472, 474 
vi rgin iana 449-450,461,463,466-

468, 47 1-474 
Amphisphaeria 142 

bctul ina 
f. pinicola 139 

pinicola 139 
Ampullaria 

aurea 169 
succinea 169 

Anavirga 19, 23 
dendromorpha 23-24, 85 
laxa 23 
vennifonnis 22-23 

Anisomeridium 
biformc 139 

Anthracotheci um 130. 141 
Antrodia 

sinuosa 370 
Architrypcthc1iu m 

scminudum 130 
Armillaria 163, 165 
Arthriniu m 19, 26 

caricico1a 26 
mytilomorphum 24-26 
ushuvaiense 26 

Arthrorhaphis 
ci trinella 12 

Aspergillus 90 
ochraceus 192 

Astcrina 81 . 4 78 



(Amanita) Sb'angulata 319, 351 
submembranacea 355, 393-394 

var. bispora 305. 334, 355. 370, 
372. 388 

var. submembranacea 305, 334, 355, 
362. 367. 372. 388 

subvirginiana 395 
supravolvala 305, 3 19, 329, 372. 374, 

376, 384. 389, 391. 394 
tigrina 343 
tuza 305, 340, 374, 377, 388 
umbrinolutea 368 
vaginata 370, 379 

var. malleata 348 
violeltae 305-306. 348, 365, 367. 

379. 38 1. 389 
virginiana 395 
)'ucatanensis 305, 319,329,376,381-

382. 384, 390 
Amanitopsis 392 

argentea 316 
beckeri 319 
magnivolvata 345 
malleata 348, 392 
pachyvolvata 365 
submembranacea 367 
vagi nata 

var. crassivolvata 305-306, 379 
Amaurochaete 

atra 124 
comata 124 
fu liginosa 124 

Ameghiniella 288 
Amphinema 

byssoides 7. 35-39 
Amygdalaria 

pelobotryon 502 
Amyloconicum 
cebennense 8, 37 
subincamatum 8, 36 
subsulphureum 8. 38 

Amylocysti s 292 
lapponicus 8, 36 

A mylosporus 292 
Amylostereum 
chailetii 43 

Anamoporia 
bombycina 8 

Anamylospora 
pulcherrima 441 

Anomoporia 292 
bombycina 36 

Amrodia 292 
albida 8, 37-38 

albobrunnea 8, 37 
carbonica 8, 36 
crassa 43 
heteromorpha 8, 36, 38 
odora 43 
se rialis 43 
sinuosa 8, 36, 39 
si tchensis 8. 36 
variifonnis 43 

Antrodiella 292 
Arctopannelia 

sn 

centrifuga 532, 547,557-558 
incurva 532, 547, 557 

Arcyodes 
incamata 124 
luteola 124 

A:rtnt~ 124 
afroalpina 124 
albida 124 
an nulifera 124 
camea 126 
cinerea 124 

var. subleionema 124 
decipiens 178 
dcnudata 124 
d ig itata 124 
ferruginea 124 
flava 126 
glauca 124 
globosa 124 
gulie1mae 126 
helvetica 124 
incamata 124 

var. fu1gens 126 
var. helvetica 124 

insignis 126 
var. major 126 

intricata 124 
lateri tia 124 
leiocarpa 126 
major 126 
minuta 126 
nutans 126 
obvelata 126 
occidentatis 126 
ochroleuca 126 
oerstedii 126 
oerstedioides 126 
pomifonnis 126 
punicea 124 

var. vennicularis 126 
stipata 119, 126 
versicolor 126 
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(Arcyria] virescens 126 
Ardisia 438 
Armillaria 
mellea 43 

Ascocalvatia 56,425 
a1veo1m 423, 425 

Ascotricha 215,218.220 
distans 218 
guamensis 218 
novae-ca1edoniae 215,21 7,218-220 

~~~·~i~~!~;i Wi.2ii3 
subg. Circumdari 207 , 213 
ochraceus 207-208,213-214 
muricatus 207, 210 
sclerotiorum 213 
sulphureus 213 
wcmii 213 

Aspicilia 
oreinoides 505 

Asterina 467, 469, 473 
dissiliens 467. 469 
euonymi 467-468 
malabarensis 467, 472 
meliosmaticola 470 
sabiacearum 467·469 
tenia 467 

var. nfricana 470 
1oddaliae 467, 470 

Asterinella 
malabarensis 472 

Asterodon 
ferruginosa 8, 36, 39 

Asterostomella 467 
daphniphylli 467-468,471-472 
isonandrae 467-468,470 

Athelia 
acrospora 9, 39 
arachnoidea 9, 38 
bombacina 9, 37-38 
coprophi1a 9, 35 
decipiens 9, 36, 38 
fibu1al3 9, 36-37 
neuhoffii 43 

Atheliopsis 
g1aucina 9, 36 

Auricularia 242 
auricula-judae 43 

Auriculariopsis 
amp1a 43 

Bncidia 503 
Badhamia 269 

affinis 126 

var. orbiculata 126 
ainoae ("ainoi") 130 
capsulifera 126 
cinerascens 126 
deamessii 128 
decipiens 168 
del icatula 126 
dubia 128 
foliicola 128 
goniospora 128 
gracilis 128 
grandispora 128 
hyalina 126 
inaurata 128 
litacina 128 
macrocarpa 128 

var. gracilis 128 
magna 128 
nitens 128 
obovata 128 

var. dktyospora 128 
ovispora 128, 260 
panicea 128 
populina 128 
rubiginosa 128 

var. dictyospora 128 
var. globosa 128 

rugu1osa 128 
utricularis 128 

var. schimperiana 128 
versicolor 130 
viridescens 130 

Badhamiopsis 130 
ainoae 130 

Baeomyces 
fungoides 532 
roseus 532,544, 548-549, 557-558 

Basidioradulum 
radulum 35 

Biatora 433 
he1vo1a 542 

Biatorella 
clavus 544 

Bifidocarpus 53, 55-56,425-426 
cubensis 53-54, 55 

Bifusella 
superba 221 

Bjerkandera 
adus<a 9, 35, 38 

Boletellus 269 
Bond.arzewia 

montana 43 
Botryobasidium 

bottyosum 9, 36-38 



(Botryobasidium) candicans 10, 36.38-
39 

danicum 10, 37 
laeve 10, 38 
pruinatum 43 
subcoronatum 10, 37-38 
vagum 43 

Botryohypochnus 
isabellinus 10. 37 

Bourdotia 
caesio-cinerea 10, 37 
eyn:i 10, 38 

Brachysporiella 91 
88yana 9 1-92,94 

Bn:feldia 130 
maxima 130 

Bryoria 
furcellata 532, 549, 558 

Buellia 505 
Byssocorticium 

lutescens 10, 38 

Calocera 
cornea 10, 35, 38 
viscosa 10, 37 

Calomyxa 130 
metallica 130 

Calonema 
luteolum I 24 

Calophyllum 438 
Caloplaca 434 

marina432 
scoriophila 433 
thallinicola 432 

Candelaria 
concolor 431-432. 532. 549, 557 

Candelariella 
vi tell ina 438 

Carbonea 505 
oreinoides 50S 

Carcerina 
spumarioides 142 

Calarrhosporn 501-505, 509 
mi ra 501 , 504-506,508-511 
splendida 501,506, 509-5 11 

Catenularia 264 
Catillaria 432, 503 
chalybeia 432 

Cenangium 
helvolum 28 1 
Jeoninum 284 
xylari icola 272, 277 

Ceraceomerulius 
serpens II. 37-38 

Ceraceomyces 
boreal is II , 38 
serpens 39 
tessulatus 11. 37, 39 

Ceratomyces 260 
Ceratopycnidium 194, 196 

baccharidicola 193-1 95 
citricola 194 

Ceriporia 
excels a 43 
purpurea 43 
reticulata 43 
viridans 43 

Ceriporiopsis 
aneirina 43 
mucida 43 
pannocincta 11. 38 

Ceroconicium 
hiemale 43 

Cerrena 
unico1or II , 36 

Cetraria 554 
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arenaria 523, 525, 532-535, 548-549, 
551.557-558 

culbersonii 525, 533, 557 
fahlunensis 

var. frostii 534, 552 
islandica 508, 510, 533, 554 
laevigata 533 
oakesiana 544 
pinasui 546 
saepincola 544 
sepincola 544 

Cetrelia 553 
Chaetoderma 

luna II, 36-39 
Chaetontium 205, 268-269 
Chaetoplea 495-496 
calvescens 495 
crossata 495-496 
ellisii 499 
gregar ia 495-496 
longiasca 495-496, 498 
stri8osa 498 
umbilicata 499 

Cheimonophyllum 
candidissimum 11, 38 

Chlorociboria 
aeruginascens 12, 36 

Chontlrioderma 140 
asteroides 140 
deplanatum 140 
diffonne 144 
florifonne 140 
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[Chondrioderma) globosum 140 
hemisphaericum 140 
leptotricha 146 
lyallii 142 
michelii 142 
montanum 142 
niveum 142 

var. deplanatum 140 
physaroides 142 
quitense 146 
radiatum 142 

var. album 142 
reticulatum 140 
roanense 142 
sauteri 142 
simplex 142 
spumarioides 142 
stahlii 182 
testaceum 144 

Chondrostcrcum 
purpun:um 12. 38 

Chrysosporium 55. 205. 428 
Ciboria 
caucus 228 

Cienkowskia 180 
reticulata 180 

Cionium 
iridis 144 

Cladina 475, 523. 525 
arbuscula 523,534.547,549. 557· 

558 
ciliata 

f. tenuis 476 
ponentosa 
ssp. pacifica 476 

rangiferina 476, 534-535,547,549, 
557-558 

stellaris 528, 535, 547, 557 
stygia 535, 552 
submi1 is 523, 535, 548-549, 557 
sub1enuis 536, 549,557-558 

Cladonia 475, 493, 525, 554, 556 
sect. Perviae 493 
alpeslris 535 
artua1a 476. 493 
a<lan1ica 523, 536, 548-549, 551-558 
bellidiflora 476-477 
borealis 477 
calycantha 537 
cariosa 477 
carneola 477. 493 
cenotea 478 
cervicornis 

ssp. cervicornis 478 

ssp. vertic illata 478-479, 536-537, 
549, 558 

chlorophaea 479 
conista 479 
corn uta 

ssp. com uta 479 
criSia<ella 536, 549, 551-558 
defonnis 538 
dimorpha 479-480 
dimorphoclada 535-536, 538. 549, 

551-558 
ecmoc)·na 

ssp. intermedin 480 
ssp. [unnamed) 480-481 

fimbriata 48 1 
finna 481 
floridana 523, 525. 535, 537, 548-

549, 554, 557-558 
furca<a 48 1-483 
gonecha 538 
gracilis 
ssp. lurbinata 483·484 
ssp. vulnera1a 484-485 

grayi 537, 549, 558 
humilis 485 
impricaria 485 
macilema 485 
macrophyllodcs 485 
merochlorophaea 486 
multiforrnis 486 
ochrochlora 487 
papillaria 544 
phyllophor• 487 
pleurma 487-488, 537, 557 
pocillum488 
poroscypha 488, 493 
prolific a 488 
pyxidala 537. 549, 558 
rappii 

var. exilior 523, 536-537, 548-549, 
558 

rei 488 
scabriuscula 489 
singularis 488 
squamosa 537,547,549,558 

var. squamosa 489-490 
var. subsquamosa 490 

suepsilis 528,538. 549, 557-558 
subulata 490 
sulphurina 490-491, 538,547,557-

558 
thiersii 491 , 493 
transcendens 491 
umbricola 491 



(Ciadonia( uncialis 491 , 534-535. 537-
538. 547, 549, 557-558 

vc:n ic illata 536 
ve rruculosa 492 

Cladospori um 514.5 17-518.521 
cladosporioides 514 
hcrbarum 51 3-515. 517-52 1 
macrocarpum 513-5 15,517-521 
malorum 514 

Clastodenna 130 
debaryanum ("debaryianum") 130 

var. imperatorium ("imperatoria") 
130 

pachypus 130 
Clathroptychium 

cinnabarinum 138 
rugulosum I 38 

Clathrus 
denudatus 124 

Climacocystis 
borealis 43 

Cli1opilus 269 
Coccomyces 221 -222, 229 
clavatus 223, 230 
clusiae 223, 230 
cry 1alligerus 223. 226, 230 
globosus 222-223. 225. 231 
limi1a1us 222-223. 227. 232 
rndin<us 222-223. 225, 232 

Codinaca 47 . 52 
Collaria 130 

arcyrionema 130 
chionophila 130 
elegans 132 
lorida 132 
rubcns 130 

Collodcnna 130 
macrotubulatum 130 
oculatum I 30 

Collybia 59 
nccrvam 43 
dryophila 75 

Comatricha 130 
subg. Stemonitopsis 174 
acanlhodes 132. 162 
aequalis 132 
afroalpina 132 
alpi na 132 
alia 132 
amoena 174 
anomala 132 
cornea 160 
dic<yospora 132 
elegans 132 

ellae 132 
filamemosa 132 
fimbriata 164 
naccida 176 
friesinna 132 
fusifonni s 132 
irregulari s 172 
laxa 132 

var. rigida 164 
longa 172 
longipila 132 
lorida 132 
meandrispora 132 
mirabilis 132 
nannengac 132 
nigra I 32 

var. aequalis 132 
var.aha 132 
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var. subcaespitosa 176 
obtusata 132 
pcllucida 132 
pcrsoonii 134 

var. tenenima 132 
physaroides 154 
pulchella 132 

var. gracilis 134. 174 
var. tenerrima 134 

rcticu lospora 134 
rigidiretA 132 
rubens 130 
solitaria 164 
subcaespitOsa 176 
suksdorfii 134 

var. aggregata 132 
synsporos 160 
tcncrrima 134 
1yphina 176 

var. hctcrospora 176 
<yphoides 176 

var. heterospora 176 
Comatrichoides 

nigra 132 
Coniophora 

arida 12. 36-38 
o1ivacca 12, 37·39 
pu<eana 12.36-37 

Coprinus 
martinii 43 
psychromorbidus 43 

Copro<us 83. 88-89 
glaucellus 84 
ochrnceus 84 
trichosurus 88 
uncinatus 83-84. 85, 88 
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Corallia 438 
Cordierites 288 
Cornu via 
circumscissa 164 
depll:ssa 138 

Coryneum 191 
Crateriachea 
mutabilis 170 

Craterium 134 
aureum 134 
brunneum 134 
concinnum 134 
noriforme 162 
leucocephalum 134 

var. scyphoides 134 
minuiUm 134 
mutabile 134 
obovatum 128 

var. dictyospora 128 
pedunculatum 134 
turbinatum 134 

Cll:pidotus 59-63. 66,72-75 
subg. Cll:pidotus 61 
subg. Dochmiopus 61 
sect . Crepidotcllae 61 
sect. Dochmiopus 61 
applanatus 63-64. 73, 75 

var. applanatus 64 
cnlolepis 62-64, 66, 73-74 

var. calolepis 65 
cesatii 

var. cesatii 63·65, 73 
var. subsphaerosporus 63-64, 66-67, 

73 
crocophyllus 62-64.67-68.73-74 
lu1eolus 63-64, 66, 69, 73 
mollis 63-64, 66. 69, 73 
phaesiol ifonnis 12, 36 
subvcrrucisporus 62-64.70-71.73 
variabilis 63-64, 73 

var. variabilis 72 
Cribraria 134 

argillacea 134 
atrofusca 134 
aurantiaca 134 
cancellata 134 

var. fusca 136 
confusa 136 
ferruginea 136 
intricata 136 
languescens 136 
lepida 136 
macrocarpa 136 
meylanii 136 

microcarpa 136 
minutissima 136 
mirabilis 136 
montana 136 
oll:gana 138 
pachydiclyon 136 
paucicostata 136 
persoonii 136 
piriformis 136 

var. notabi1is 136 
purpu"'a 136 
rub1ginosa 136 
rufa 136 
rufescens 136 
nnila 136 
splendens 136 
tenella 136 

var. concinna 136 
violncea 136 
vu lgaris 136 

var. argillacea 134 
var. aurantiaca 134 
var. oregana 136 

Crustoderma 
dryinum 12, 36 

Cucurbitaria 495 
Cudonia 
circinans 36 

Cupularia 
mutabile 134 

Cylindrobasidium 
albylum 12. 37 
com.1gum 43 
laeve 12. 38 

Cylindrolrichum 96 
menisporoides 96 
probosciophorum 96 

Cyphellopsis 
anomala 13, 38 

Cytidin 
sa licina 13, 35, 38 

Dacrymyces 242 
chrysospennus 13. 37 
deliquescens 13, 37 
dic1yosporus 43 
minor 13, 36-38 
stillatus 43 
IOriUS 13,38 

Dacryobolus 
karstenii 43 

Dac1ylaria 113, 115 
fusifonnis 11 3- 11 5 
irregularis 115 



(Dac tylaria) nervicola 115 
xi nj1angensis 113-115 

Dactylospora 504 
Daedaleopsis 
confragosa 43 

Datronia 
mollis43 
scu tellata 43 
sten:oides 43 

Dcgelia 
nllantica 437 

Dcndrothele 
incrustans 13, 39 

Dcndryphiosphaeria 91-92 
Dentipellis 
dissita 43 
fmgilis44 

Dem1atea 
aureo-tincta 285 
mycophaga 272 
pulchra 285 

Dem1atocarpon 
minialum 538, 548-549, 557 

Dennodium 
conicum 160 

Oiachea 138 
ce rifera 148 
elegans 138 
leucopodia ("leucopoda") I 38 
radiata 138 
subsessilis 138 

Diacheopsi s 138 
mctallica 138 
nannengac 138 
reticulospora 138 

Oianema 138 
conicatum 138 
depn:ssum I 38 
harveyi 138 
nivale 138 
subretisporum 138 

Dichomitus 
squalcns 44 

Dictydiaethalium 138 
ferrugineum 138 
plumbeum I 38 

var. enthoxanthum 138 
Dictydium 134 
cancellatum 136 

var. a1pinum 136 
cernuum 136 
microcarpum 136 
mirabile 136 
rutilum 136 

583 

splendens 136 
umbilicatum 136 

Dictyochaeta 47. 52 
alifonnis 50 
daphnioides 47-5 1 
guadalcanalensis 50. 52 
hamata 52 
macrospora 52 
pahangensis 52 
querna SO 
triseptata SO 
tumidospora 50 

Dicyma 220 
Diderma 140 

album 142 
alpinum 140 
asteroides 140 
brunncolum 166 
chondrioderma 140 
cinereum 140 
cingulatum 140 
conglomeratum 168 
contexta 168 
crustaceum 140 
darjeelingense 140 
deplanatum 140 

dfffo~~~~ma 140 

cffusum 140 
floriforme 140 
frag ile 140 
globosum I 40 

8~~~rlfei~u:6J4o 
hemisphaericum 140 
luteoalbum 168 
lyallii 142 
microcarpum 142 
montanum 142 

var. album 142 
nivale 142 
nivcum 142 

ssp. deplanatum 140 
ochraceum 142 
pla1ycarpum 142 
radiatum 142 
var. umbilicatum 144 

roanense 142 
rufostriatum 142 
sauteri 142 
simplex 142 
spumarioides 142 
squamulosum 148 
Slellan: 142 
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(Diderma] subfloriforme 
("subflorifom1is") 144 

tcstaceum 144 
trevelyanii 144 
umbilicaiUm 144 

var. nivale 142 
vaccinum 148 

Didymium 144 
nnellus 144 
annulisporum 144 
anomaJum 148 
applanatum 144 
bahiense 144 
candidum 140 
capitatum 182 
chondrioderma 140 
cinercum 166 
clavus 144 
comatum 144 
complanatum 146 
confluens 144 
congestum 168 
connaiUm 170 
costatum 148 
crustaceum 144 
cyanescens 182 
decipiens 144 
di fforme 144 

var. comatum 144 
dubium 144 
cffusum 148 
cximium 144 
farinaceum 146 
var. minus 146 

flavidum 168 
flexuosum 144 
ful vum 146 
f urfuraceum 170 
granu liferum 156 
hemisphaericum 140 
herbarum 148 
iridis 144 
karstensi i 144 
lateritium 168 
lax ifilum 144 
leoninum 144 
leptotrichum 146 
listeri 146 
1obatum 146, 182 
marineri 146 
megalosporum 146 
melanopus 182 
melanospennum 146 

var. bicolor 146 

var. minus 146 
f. eryrropus 146 

mellc um 170 
microcarpon 146 
minus 146 
muscorum 146 
nigripes 146 

var. eximium 144 
var. xanthopus 144 

ni vicolum 146 
obducens 146 
ochro ideum 146 
ocul atum 130 
ovoideum 146 
physaroides 146 
porphyropus 146 
pusill um 170 
quitense 146 
rugu1osporum 146 
serpula 146 
sinuosa 146 
spumarioides 142, 162 
squamulosum 148 
sturgi sii 148 
tes~aceum 144 
tigrinum 158 
trachysporum 148 
trochus 148 
tubulatum 148 
vaccinum 148 
vem.Jcosporum 148 
wilczekii 144 
xan thopus 144 

Dimelaena 
oreina 525. 538, 547-549, 557 

Diphtherium 
flavofuscum 160 

Diplomitoporus 
crustulinus 13, 37·39 
Ienis 44 
lindb1adi i 13,37-38 

Diploschistes 
caesioplumbeus 505 
euganeus 435 
scruposus 438 
sticticus 438 

Echinodontium 
tinctorium 14, 39 

Echinostelium 148 
apitcctum 148 
arboreum 148 
brooksii 148 
coe locephalum 148 



(Echinostclium } col liculosum 148 
corynophorum 148 
cribrarioides 148 
elachiston I 48 
frag ile 148 
mi nutum 148 
va nderpoelii 148 

Ed mundmasonia 9 1-9 2, 94 
biseptata 92 
bulbosa 92 
gamundiae 91-92 
pulchra 92 
villosa 92 

Eich leriella 
deglubens 44 

Elaeomyxa 148 
ccrifcra 148 

Elli siodoth is 260 
Embolus 
obvelatus 126 

Encodia 271-272 
cu bensis 27 1-272 . 273, 275-276. 287 
furfuraceum I 4, 35 
fuscobrunnea 27 1, 277.279-280 
helvola 271, 28 1-283 
heteromera 27 1. 283-284. 286 

Endogone 105 
Enenhenema 150 
elegans ISO 
mela nospennum 150 
papillatum 150 

Enteridium 150 
cinercum I 50 
intennedium !50 
liceoides 150 
loba tum 150 
Iycoperdon \50 
minut um 150 
olivaceum I SO 
rozeanu m (roseana) I SO 
splendcns 150 

var. juranum 150 
Eurotium 260 
Evemia 

furfuracea 544 
Exidia 

gland ulosa 44 
repanda 14. 36 
saccharina 44 

Exid io ps is 
calcca 44 
laccata 14, 38 

Exserohi lum 
novae-zelandlae 11 5 

Fasciatispora 77. 79 
lign icola 77-78, 79, 81 
nypne 77, 79 

Fibric ium 
rude 14,35-36, 38 

Fibulomyces 
mu tabilis 14.36-37 
septentrionali s 44 

Flammulina 
vel utipes 44 

Flavopanne lia 
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baltimorensis S39, 550, 551 
cnpera10 539, 549, 558 

A avopunctel ia 
fl aventior 539, 549, 557 

Fornes 
fomcntari us 14, 36 

Fomitopsis 
offlcinalis 44 
pinicola 14. 38·39 
rosea 44 

Fuligo 150 
candida 152 
cinerea 150 

var. econicam 150 
elli psospora 150 
nava IS2 
intcrmcdia I SO 
megaspora ISO 
m uscorum ISO 
plumbea 138 
rufa 1S2 
septica 152 

var. candida 152 
var. flava 1S2 
var. ru fa 152 
var. vaporaria 152 
var. violacea 152 

vaporari a 152 
varia ns IS2 
violacea IS2 

Galeri na 
stylife ra 14, 36 

Ganodem1a 
applanatum 14. 35, 38 
oregoncnse 44 

Gcopyx is 
bambusicola 28 1. 284 

Globulic ium 
hiemale 44 

Gloeocystid iell um 
citrinum 1S, 39 
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(Gioeocystidicl lum] convolvens 15, 35, 
38 

furfuraceum 15,37 
karstenii 15, 44,38 
leucoxanthum 15, 35, 38 
luridum 15 , 35 
ochraceum 44 
porosum44 

Gloeophyllum 
odora1Um44 
pretrnc tum 44 
sepiarium 15, 37 

Gloeoporus 
dichrous 44 

Glomus 106 
caledonium 104 
clarum 99-102. 104-106 
coronatum I 02 
dinphanum 106 
etunicatum 104 
halonatum 104 
lamellosum 104·105 
manihotis 104 
occuhum 106 
"100" 102 

Grandinia 
abieticola 15, 36, 39 
aliena<a 15,38-39 
altaica 15, 36 
alutacea 16. 36 
alutaria 16, 37 
arguta 16. 35-38 
aspera 16, 35,37-39 
barba-jovis 16, 35-36, 38 
brevise<a 17, 35, 37-39 
cineracea 17, 39 
crustosa 35-36, 38 
noccosa 17,37 
granulosa 16 
pallidula 17, 38 
pruni 18, 35-36, 38 
quercina 18, 35 , 38-39 
spathulata 18, 38 
stenospora 44 
subalutacca 18, 35 . 37-38 

Graph is 
scrip1a 539, 549, 558 
Gymnoascus 56 
GymnoSiellalospora 205 
japonica 204 

Gyromitra43 
Gyrophom 

muhlenbergii 545 
var. kittatinyense 545 

Haematomma 431,441 
leprarioides 430-431 
negleclum 429-430, 431 
puniceum 430-431 
sorediatum 431 

Halecania 432 
alpivaga 432 
auSiralis 429, 431 -432 

Hapalopi lus 
nidulans 18, 35 
salmonicolor 37 

Helicobas idium 
brebissonii 44 

Helicomyces 260 
Helotium 

fu scobrunneum 277,281 
helvolum 28 1 

Helvella 42 
Hemiarcyria 
calyculata 152 
chrysospora 152 
intona 152 
karstenii 178 
leiocarpa 126 
montana 154 
rubiformis 162 

Hemitrichia 152 
abietina 152 
calyculata 152 
chrysosporn 152 
clavo.ta 152 
intona 152 

var. 1eiotricha 154 
karstenii 178 

var. lutescens 178 
leiotricha 154 
minor 154 
montana 154 
ovata 152, 178 

var. nana 152 
rubifonnis 162 
SCIJ>ula 154 
stipitata 152 
vesparium 162 

Hericium 
abietis 44 
coralloides 44 
ramosum 18, 36. 38 

Heterobasidion 
annosum 40, 44 

Heterodictyon 
mirabi le 136 

Heteroporus 



(Heteroporusl biennis 18 
Heterotextus 
1uteus 18. 37-38 

Hormographis 425 
ramirezii 426 

Hya1oscypha 269 
Hygrophoropsis 
aurantiaca 19 

Hymenobolina 
pedicellata 158 

Hymenobolus 
parasiticus 158 

Hymenochaete 
agglutinans 44 
corrugata 44 
tabacina 19, 38 
tenuis 44 

Hyphodenna 
argillaceum 19. 38 
litschaueri 19, 36 
medioburiense 19 
obtusifonne 19, 35, 38 
practermissum 19, 35, 37-38 
sambuci 19,37-38 
setigerum 20. 35-36, 38 
sibiricum 20. 37-38 
subdefinitum 20, 37 

Hyphodennella 
corrugata 20, 35 

Hypholoma 
sublateritium 20, 36 

H ypocenomyce 
anthracophi1a 539, 548-549,557 
sca1aris 539, 548-550, 553, 557 

Hypochnicium 
bombycinum 20, 35, 38 
derriticum 20, 37-38 
eich1eri 20. 36 
1undellii 20. 37 
po1onense 20, 35, 38 
sphaerosporum 21. 37, 39 

Hypodenna 221 -222, 229 
bihospitum 223, 226, 228, 232 
campanulatum 222, 226, 233 
cordylines 222·223. 225.227,233 
1i1iensis 223, 226, 233 
rubi 227 
tillandsiae 227 

Hypogymnia 
physodes 539, 547 , 549, 557-558 

Hypsizygus 
tessulatus 21, 36 

lcmadophila 

aeruginosa 540 
aeruginosum 540 
ericetorum 540, 547. 557-558 

lmmersaria502 
lmshaugia 

a1eurites 540, 549-550, 557-558 
p1acorodin 540, 548-549, 557-558 

lncrustoporia 30 1 
lnonotus 301 
cuticularis 44 
radiatus 44 
tomentosus 21. 37 

lonomidotis 288 
fuscobrunnea 278 

lschnodenna 
bcnzoinum 44 
resinosum 21 , 39 

lyengarina 94 

Karschia 511 
Kavinia 
alboviridis 44 

Kleistobolus 
pusillus 158 

Koerberiella 
wimmeriana 502 

Kretschmaria 277 
Kuehneromyces 

mutabi li s 44 

Lachnella 
alboviolascens 21 ,38 

Lachnobolus 
congestus 124 
occidentalis 126 

Lactarius 443-445, 460, 465-466 
subg. Piperites 458 
sect . Crocei 466 
sect. Lactifluus 466 
sect. Piperites 458 
sect. Scrobiculatus 466 
sect. Theiogali 466 
sect. Veil us 466 
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subsect. Scrobicu1ati 443, 445, 458, 
460 

a1nico1a 460, 462 
argiUaceifolius 267 

var. megacarpus 267 
intennedius 433-444, 462-463 
mexicanus 443,445-446, 447-448, 

450, 452-463 
scrobicu1atus 443-445, 460, 462-464 

var. canadensis 445, 460-461 
var. montanus 433-444, 46()..461 
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(Lactariu s scrobiculatusl var. pubcsccns 

460-461 
Laeticonicium 

roseum 21. 38 
Laetiporus 
sulphurcus 44 

Lamprodenna 154 
acanthosporum 154 
arcyrioidcs 154 
arcyrionema 130 
atrosporum 154 

var. debile 154 
biasperosporum 154 
cares tiae 154 
columbinum 154 

var. brevipes 154 
var. iridescens 154 
var. sessile 148 

cribra rioidcs 156 
cri statum I 56 
disseminatum 156 
echinosporum 156 
elasticum 156 
fuscatum 156 
fusi fonnc 132 
gulielmac 156 
irideum 156 
maculatum 156 
nigrescens !54 
nigricapillitium 156 
ovoideum 156 
phsaroidcs 

var. sessile 148 
pulchellum 156 
pulveratum 156 
puncticulaiUm 156 
saUieri 156 
schimpcri 154 
scintillans 156 
splendens 156 
violaceurn 154 

var. can:stiae 154 
var. sauteri 156 

Lampmdennopsis 
nivali s 138 

Lasallia 525 
papu1osa 540. 542. 549, 557-558 
pensy1vanica 523, 540-542, 547, 549, 

557-558 
Lauril ia 

sulcata 44 
Lcangium 140 

florifom1e 140 
Slellan: 142 

stipatu m 126 
trevelyanii 144 

Lecania 441 
Lecnnora 429, 433, 436,440-441,505, 

525 
subg. Placodium 439 
sect. Saccharon 439 
actophila 432 
argopho1is 432-433, 442 
bicyncta 439 
byssinula 439 
cnmpcstris 433-434. 436, 438 
carpinea 434 
ch1arotera 434, 436-437 
circumborealis 434-435. 438 
confusa 437 
e1ixii 429, 435-436 
fiSiu1osa 432-433 
fru stulosa 442 
galaclinula 438 
g1abrala 438 
helicopis 432 
he1va 437 
jamesii 437. 440 
1eprosa 437. 441 
lividocinerea 437 
mural is 438 
oreinoides 439-440 
pallida 441 
plumosa 438 
pseudistera 438 
pulicaris 435. 438 
reuteri 439,441 
rugosclla 434 
rupicola 441 
sphaerospora 429, 433 
subcrenulata 439 
subfusca 438, 440-441, 542, 549, 558 
subglaucodea 436 
sulphurata 433 

ssp. dolomitica 433 
sulphu~scens 441 
swanzu 

ssp. caulescens 439 
ssp. swanzii 439 

tropica 439 
Lecidea 505. 525 

granulosa 544 
he1vo1a 542, 549, 558 
vernalis 542 

Lembosia 467, 472 
malabarensis 467,472 

Lcntinellus 42 
ompha1odes 21, 36, 38 



!Lent inellus) ursinus 21. 38 
Ltntinus 
strigosus 44 

Lenzi tes 
beiUiina 44 

Lcocarpus IS~ 
fragil is 156 
fu lvus 166 
vernicosus 156 

Lepidoderma !56 
aggregatum !56 
cares tian um 156 
chailletii !56 
crustaceum 156 
granuliferum 156 
peyerinhoffii 142 
tigrinum 156 

Lcpima 392 
Leptoderma !58 

iridesccns 158 
Lcptosphacria 495 
doliolum 495 

Leptosporomyces 
galzinii 21. 37 
raunkerii 21,37 

Leucogyrophana 
mollusca 21 , 36-37, 44 
pinastri 44 
rome llii 21. 37-38 

Licea !58 
applanata 138 
biforis 158 
bryophi ln !58 
castanea 158 
castaneoidcs 158 
circumsc issa 164 
q lindrica I 0 
denude cens 158 
nexuosa 160 
fmgiformis 180 
incama1.11 124 
iridis 158 
kleistobolus 158 
marginam 158 
minima 158 
nannengae I 58 
operculata 158 
parasi tica 158 
pedicellata !58 
perexigua !58 
pseudoconica 158 
punctifonni s 158 
pusilla 158 

var. pygmaea 158 

pygmaea !58 
scyphoides 158 
synsporos 158 
tenera 158 
tesrudinacea 158 
vllriabilis 160 

Liceopsis 150 
lobata ISO 

Lindbladia 160 
effusa 160 
tubuli na 160 

Lind111eria 301 
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Lophodermium 221 -222,226, 228-229 
agathidis 222-223, 226-227, 229,234 
nlpinum 223, 226, 234 
arundinaceum 224, 234 
atrum 224, 235 
bihospitu m 225 
breve 224, 226 
brunneolum 224-228, 235 
cladophilum 224-226, 228 
conigenum 224, 226, 236 
gramincum 224, 226, 236 
hauturuanum 222. 224, 226·227, 236 
juniperinum 224. 237 
kaikawakae 224, 226, 228, 237 
mahuianum 224-225, 237 
medium 224, 226, 238 
minus 222, 224-226, 228 
multimatricum 225 
nematoideum 224, 226 
nigrofactum 224, 226, 238 
pinastri 224-226,238 
rectangulare 225. 239 
richeae 225, 239 
tindalii 225-226 
unciniae 225-226. 239 
vrieseae 227 

L ycogala 160 
argentea 150 
atrum 124 
concium 160 
comonum 178 
cpidcndrum 160 

var. exiguum 160 
exiguum 160 
flavofuscum 160 
lenticulare 138 
min iatum ("miniata") 160 
parietinum 182 
punctata 150 

Lycoperdon 160 
cinercum 166 
complanatum 148 
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[Lycoperdon) conicale 164 
epidendrum 160 
favogineum 178 
fragile 156 
perl atum 22, 267 
pisifonne 160 
radiaiUm 142 
vesparium 162 

Lycophyllum 59 
dccastes 74 

Macbrideola 160 
comea 160 

var. macrospora 160 
decapillata 160 
macrospora 160 
oblonga 160 
synsporos 160 

Malbranchca 205, 428 
filamemosa 423, 426, 428 

Marnsmiellus 
filopcs 44 

Marasmius 59, 72, 74 
epidryas 42, 44 

Margarita 130 
memllica 130 

Megasporoporia 301 
Melodenna 
richeae 229 

Melzericium 
udico1um 22, 35, 38-39 

Menispora 95-96 
britannica 96 
ruegiana 95-96 
uncinata 96 

Merisrnodes 
anomaJa 35 
fasciculatus 22, 35 

Meruliopsis 
ambiguus 44 
corium 44 
mxicola 44 

Metatricttia 162 
florifonnis 162 
vespariurn 162, 260 

Micrornphale 
perforans 44 

Midot is 
heteromera 284 
vcrruc ulosa 284 

Moll isia 278 
Monochaetia 187. 191 

hysteriifonnis 188. 191 
nodosporella 187-191 

pinicola 188 
Mucilage 162 

crustacea 162 
var. solida 162 

spongiosa 162 
var. dictyospora 162 

Mucor 264 
cancellatus 134 
pomifonnis 126 
septicus 152 
serpula 154 

Myccna 59, 75 
Mycoblastus 

sanguinarius 525, 542, 547, 557 
Mycopcpon 303 
guianensis 303 
smithii 303 

Mycosphaerella 521 
tassiana 514,521 
tulasnei 522 
1yphac 52 1 

Myliuopsis 242 
Myrothecium 
roridinum 193 
verrucaria 193 

Myxarium 241 
nucleatum 241,243-246 

Myxotrichum 197,205 ,426,428 
a rclicum 197-198, 199, 201, 203-204 
bicolor204 
cancellaiUm 204 
S1ipi131Um 198, 203-204 

Naucoria 412 
christinae 421 
hi1ari s 412 
jennyi 407.410 
radicata 404 
similis4 18 

Neolentinus 
kauffmanii 44 

Ne1a 11 5 
Nidula 
candida 44 

Niebla 
cephal01a 255 

Occultifur 242 
Ochrolechia 434, 553 

androgyna 437 
pseudopallesccns 542, 548-549, 557 

Odonticium 
romcll ii 22, 38 

Oidiodendron 197, 200, 204-205 



{Oidiodendron{ chlamydosporicurn 204 
periconioides 204·205 
scytaloides 204-205 

Oligonema 162 
n avidum 162 
fulvum 162 
nitcns 162 

var. annomalum 162 
schweinitzii 162 

Omphalora 511 
Onychocola 425 

canadensis 428 
Onygena 
corvina 55 

Ophioparma 
ventosa 440 

Ophiotheca 
chrysosperma 164 
vennicularis 164 

Orcadella 
operculata 158 

Oxyporus 
conicola 22. 37 
cuneatus 45 

Pnecilomyces 214 
Paradiacheopsis 162 

acan thodes 162 
cribrata 164 
fimbriata 164 
rigida 164 
soli taria 164 

Paraporpidia 502 
Parmelia 554 
caperata 539 
centrifuga 532 
conspersa 546 
incurva 532 
neodiscordans 543, 557 
omphalodes 543.547,558 
penusa 539 
physodes 540 
saxatilis 543, 547 

Parmeliopsis 
aleurites 540 
placorodia 540 

Parmotrema 
reticulatum 438 

Patinellaria 
cubensis 271-272,274,276-277 

Paxi llus 
involutus 22, 37 

Peltigera 
leucophlebia 543, 548, 557 

Pehula 
euploca 433 

Penecillium 214 
Peniophora 

aurantiaca 22, 35-36. 38 
boreali s 45 
cinerea 22, 36 
incarnata 22. 35 
nuda 22, 36 
polygonia 22, 38 
rufa 45 
violaceolivida 22, 35 

Perenniporia 
subacida 45 
renuis 23, 45 

var. tenuis 38 
Perichaena 164 
annulifera 162 
chrysosperma 164 

var. wrighrii 164 
conicalis 164 

var. affinis 164 
var. liceoides 164 

depressa 164 
flavida 162 
liceoides 164 
microspora 164 
minor 154 

var. pardina 154 
pcdata 164 
populina 164 
quadra1a 164 
variabilis 164 

var. pedata 164 
vermicularis 164 

Penusaria 
lophocarpa 435-436 
penusa 437 

Pesralotia 191 
Petromyces 207-208. 214 
albenensis 213 
alliaceus 208,213-214 

591 

murlcatus 207-208, 209-210,213 
Pez.iza 

helvola 281 
heteromera 284 
minura 134 

Phaeocollybia 397-399,409,412-413, 
420-422 

subg. Fibulophaeocollybia 397-399 
subg. Phaeocollybia 397-398, 409, 

418 
sect. Microsporae 397-398,409-410, 

415 
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[Phaeocollybia] sect. Phaeocol lybia 
397, 409-410, 4 15, 418-4 19 

sect Radicatae 397-399, 402, 407 
sect. Subaucnuatae 397, 399-400, 402 
sect. Versicolores 397,402.409-4 10. 

413 
subsect. Microsporae 410 
subsect. Radicarinae 402 
amazonica 401 
ambigua 397, 41 4-415 
arduennensis 397-398,400,403-407, 

4 12.421 
attenuata 418-419 

ssp. mexicana 419 
bicolor 404 
brasi liensis 400 
califomica 413 
caudata 410 
chris<inae 4 10, 412-4 13,419 
cidaris 404,4 13 
columbiana 413 
comeri 410 
deceptiva 400 
elaeophylla 400 
fa llax 419 
fes<iva 409, 4 13. 415 
nava 404 
guzmani 397. 411 -412.414-4 15 
hilaris 397-398.404-405.4 11-4 15 
"jenniae" 407 
jennyi 404, 406-408. 410, 41 2 
kauffmanii 419 
latcraria 419 
latispora 399-400. 402 
lugubris 4 13, 415 
maninicensis 415 
megalospora 400 

var. tetraspora 400 
minu ta 404 
muscicolor 419 
neos imilis 41 8-419 
odorata419 
oligophora 397. 399-400, 403 
olivacea 415 
oregonensis 404, 409 
parvispora 4 10 
piceae 419 
procera 420 
pseudofes tiva 415 
quercetorum 397, 41 4, 4 16-41 7 
querqueti 4 10 
radicata 404, 409 
rancida 4 12 
rauicauda 410 

similis 397,417-419 
sin~e rii 4 16, 420 
sm•l hii 397, 406,408-409 
spoliata 399-400. 402, 413 
subarduennensis 404, 406 
subanenuata 397,399-401,403 
tentaculata 404 
viridis 400, 402 

Phaeolus 
schweinitzii 45 

Phaeophyscia 43 1 
rubropulchra 532, 549,557-558 

Phanerochaete 40 
bunii 23, 35 
carnosa 45 
gigan tea 23, 37 
laevis 23, 37 
ri rnosa 23. 36 
sangui nea 23, 37-39 
sordida 23,35-38 
veluti na 23, 35. 38 

Phellinus 293 
arctostaphyli 41 
chrysoloma 23, 37 
ferreus 23, 35-37, 39 
ferrugineofuscus 45 
fe rruginosus 45 
gilvus 45 
hartigii 45 
igniarius 24, 41 , 36 
Jaevigatus 24. 35-36 
nigricans 45 
nigrolimi tatus 24,38-39 
pini 24, 39 
punctatus 45 
robust us 45 
tremulae 41,45 
viticola 24, 35-37 
weirii 45 

Phlebia 
al bida 45 
fi rma 24, 37 
li lascens 24, 37 
lindtneri 25, 38 
radi ata 45 
subseriali s 25, 36 

Phlebiella 
christiansenii 25 , 39 
fibrillosa 25, 37 
grise ll a 25. 39 
insperata 25, 37 
pseudotsugae 25, 39 
vaga 25, 35-39 

Pholiota 59, 72, 74 



IPholimal adiposa 45 
albocrenulata 25 , 36 
alnicola 25, 36 
curvipes 26, 36 
limonella 26. 36 
populnea 45 
rigidipes 26, 36 
squarrosa 26, 36 
squarrosoides 45 
terrestris 26, 37 

Phragmidium 260 
Phyllomyces 288 
Physarella 164 
lusitanica 166 
oblonga 164 

var. lusitanica 166 
Physarum 166 

aeneum 166 
al bescens 119, 166 
album 144, 166 
alpes tre 166 
alpinum 166 

var. pallidosporeum 166 
atrurn 166 
auriscalpium 168 
bethelii 166 
bitectum 166 
bivalve 166 
bogoriense 166 
brunneolum 166 
bryophi lum 182 
calidris 170 
capi tatum 146 
carneum 166 
cinereum 166 

var. o voideum 168 
citrinum 166 
clavus 144 
columbinum 154, 168 
compressum 166 
confertum 166 
conglobatum 182 
conglomeraiUm 166 
connaiUm 170 
COOICXIUtn 168 
crateriforme 168 
daamsii 168 
decipiens 168 
diderma \68 
didcrmoides 168 

var. lividum 16 
effu sum 140 
famintzin ii 168 
flavicomum 168 
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flavidum 168 
fu lvum 166 
galbcum 168 
gi lkeyanum 168 
globiferum 168 
gyrosum 168 
hemisphaericum 140 
hyalinum 126 
latcritium 168 
leucophaeum 168 
leucopus 168 
li lac inum 128 
limonium 168 
li steri 168 
lividum 168 
lmeoalbum 168 
IUICOium 170 
mncrocarpon 128 
mclanospcnnum 146 
melleum 170 
metallicum 130 
rnononii 170 
murinum 170 

var. aeneum 166 
mutabile 170 
newtonii 170 
nigripes 146 
nodulosum 170, 172 
nmabile 170 
nucleat um 170 
nudum 170 
nutans 170 

var. leucophaeum 168 
var. robustum 172 

oblatum 170 
obscurum 170 
ov isporum 170 
paniceum 128 
penetrate 170 
perfectum 170 
pezizoideum 170 

var. microsporum 170 
plumbeum 166 
polycephalum 170 
psi uacin um 170 
pulcherrimum 170 
pulcherripes 170 
pusillurn 170 
ra yssiae 170 
reticu latum 180 
robustum 170 
roseum 172 
rubiginosum 128, 172 
rubronodum 166 
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(Physarum) schumacheri 166 
schweinitz.ii 162 
serpu la 172 
sessile 172 
sinuosum 166 
straminipes 172 
sulphureum 172 
tenerum 172 
tropicale 112 
utriculare 128 

var. sessi le 128 
variabilie 

var. sessi le 172 
vcrmiculare 164 
ve rn um 172 
var. iridescens 172 

virescens 172 
var. alpinum 166 
var. obscurum 170 

viride 172 
var. auramiacum 172 

xan thinum 172 
Physcia 
endochrysea 543 
mi llegrana 543, 549, 557 

Physiosporinus 
sanguineolent us 45 
vitreus 45 

Phytophthora 300-30 I 
Piloderma 
bicolor 26. 37-39 

Piptoporus 
betu linus 45 

Platismatia 553 
tucke rmanii 543, 548-549, 558 

Pleospora 495, 499 
herbarum 495 

Pleurocybella 
porrigens 26. 37 

Pleur01us 
ostreatus 26. 36, 38 

Pl ica IUra 
ni vea 26, 35 

Pl icatu ropsis 
crispa 26. 36 

Poloiodiscus 288 
Polyporus 

badius 45 
brumalis 27, 36 
elegans 27, 35. 38 
melanopus 27. 37 
mori45 
varius 27, 35, 38 

Polysporina 

simplex 433 
Porina 
acne a 434 

Porpidia 502-505,509,511 
albocaerulescens 511 
crustulata 502 
trullisara 502 

Postia 
balsamea 45 
caesia 27, 35-39 
fragilis 27, 37, 39 
leucospongia 45 
mappa 27,36 
perdelicata 27.35-36 
placenta 45 
stiptica 27, 39 
undosa 27, 37 

Pri ll ieuxina 
malabarensis 472 

Propolis 229 
Protoparmelia 
montagnei 433 

Prototrichia I 72 
metallica 172 

Pscudevemia 
consocians 525, 543, 547-550.557-
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Pseudogymnoascus 
roseus 204 

Pseudohydnum 
gelatinosum 28, 37-38 

Pscudomerulius 
aureus 28, 39 

Pseudotomentella 
humicola 28, 35 

Pseudovalsa 
smithii 303 

Punctelia 
subrudecta 438 

Pycnoporellus 
alboluteus 28, 36-37 
fulgens 45 

Pycnoporus 
cinnabarinus 45 

Pycnothelia 
papillaria 544, 549, 557-558 

Pyrenogaster 
pityophilus 266-267 

Pyrenophora 495 
pythium 300-301 

Ramalina 247, 256-257 
farinacea 256-257 
fraxinea 434 



(Ramal inal hypoleucinum 256 
hyporropum 256 
lep1ocarpha 247, 249, 252·255 
menziesii 249. 256-257 
puberulenta 247,249-251,254-256 
sinensis 252. 255 

Ramaria 260 
Ramaricium 

flavomarginatum 28, 37 
Renispora 55, 425 

navissima 428 
Resinicium 
bicolor 28. 36 
furfuraceum 28, 37. 39 

Reticu la ria 
alba 162 
applanata 150 
argentea 150 
atra 124 
carestiana 156 
camosa 152 
epixylon 182 
fl avofusca 160 
globosa 140 
hemisphaerica 140 
honensis 152 
intennedia 150 
lobata 150 
lutea 152 
I ycoperdon 150 
maxima 130 
miniata 160 
muscorum 152 
nigra 182 
olivacea 150,260 
rosea 150 
sinuosa 166 
sphaeroidalis 182 
splendens 150 
stipata 182 
umbrina 150 

Rhizocarpon 503, 511, 525 
geographicum 435, 544, 547,557 

Rhizcx:tonia 40 
Rhizopus 260 
Rhodocybe 269 
RhodOIUS 269 
Rigidoporus 
crocams 28, 37. 39 

Rinodina 538 
oreina 538 

Rostafinskia 
elegans 132 

Russula Ill , 264, 465 
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stirps Arropurpurea 465 
Rutstroemia 

fuscobrunnea 277, 28 1 

Sarcogyne 
clavus 544, 557 

Sarcosphaera 
crassa 266-267 

Schadonia 503 
SchiSioplaca 429, 433. 440 

alvearialis 429, 433 
Schizodiscus 511 
Schizopora 

paradoxa 28, 35, 38 
Scolecobasidium 115 
Scutellinia 260, 264 
Scytinostroma 

arachnoideum 45 
galactinum 41, 45 
ponentosum 45 

ScytinostromeUa 
nannfeldtii 45 

Sebacina 
arctica 45 
cinerea 28, 35 

Selenaspora 264 
Serpula 

lacrimans 
var. lacrimans 45 

Siphoptychium 
caspary 180 

Sistotrema 
brinkmannii 28, 37 
farinacea 29, 35, 38 
muscicola 29. 39 
oblongisporum 29, 36-37 
porulosum 29, 35 
radu loides 45 

Skeletocutis 
amorpha 45 
subincarnata 45 

Slimacomyces 260 
Sphaerobasidium 

minutum 29, 39 
Sphaerocarpus 
albus 170 
ant iades 182 
aurantius 172 
coccineus 182 
ficoides 182 
Ooriformis 140 
globulifer 168 
luteus 172 
pyriformis 182 
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[Sphaerocarpus] semioichoides 182 
sessilis 164 
trichoides 182 
viridis 172 

Sphinctrina 
cubensis 272 

Spegazzinia 264 
Sphaerocarpus 
capsulifer 126 
chrysospennus 178 
cylindricus 180 
fragiformis 180 
utricularis 128 

Spiromastix 56 
Spongipellis 
delectans 45 

Spumaria 162 
alba 162 
didcrmoidcs 168 

Steccherinum 4 1 
alaskense 45 
fi mbriatum 29, 35 
ochmceum 29, 38 

Stemonaria I 72 
irregul ari s 172 
longa 172 

Stemonitis 172, 183 
aequalis 132 

s 154 
134 
4 

b01rytis 176 
carestiae 154 
confluens 176 
cribrarioides 156 
dictyospora 174 
emotoi 174 
fasciculnta 174 
fcrruginea 174 

var. smithii 174 
ferrugi nosa 180 
flavogenita 174 
fusca 174 

var. nigrescens 174 
var. rufescens 174 
var. trechispora 174 

herbatica 174 
hyperopia 176 
incarnata 126 
leucocephala 134 
leucopodia 138 
lcucoStyla 138 
lignicola 174 
nigra 132 

nigrescens 174 
oblonga 132 
ovata 132 
pallida 174 
papillatum 150 
physaroides 154 
pulchella 132 
rufa 136 
scintillans 156 
smithii 174 
sple ndens 174 

var. flaccida 176 
var. webberi 174 

tenerrima 134 
trechispora 174 
1yphina 176 
1hyphoidcs 176 
uvifera 174 
varia 178 
violacea 154 
virginiensis 174 
viridis 172 

Stemonitopsis 174 
amoe na 174 
gracil is 174 
hyperopia 174 
subcaespitosa 176 
1yphina 176 

Stenhammarella 
turgida 502 

Stephanocyclos 
henssenianus 502 

Stereocaulon 503-504 

:~~~~~~e~c;is so3 

Stereum 
gausapatum 45 
hirsutum 45 
rugosum 29, 35-36, 38-39 
sanguinolen tum 29,36-37,39 

Stigmatolemma 293 
Stnuninella 440 
Strobilomyces 269 
Strobilurus 42 

occidentalis 45 
Subulicystidium 

longisporium 30, 35, 39 
Subulispora 115 
Symphy1ocarpus 176 

amaurochaetoides 176 
connuens 176 
naccidus 176 
fusi fonni s 176 
impexus 176 



(Symphytocarpus l m:chisporum 176 

Taphrina 260 
Topinella 

panuoides 45 
Teichospora 495 
crossaut 496 

Teloschistes 249 
vi llosus 249 

Tephromela 
anneniaca 441 
atra 435-436 

Terriera 228 
cladophila 226 

Tctmnncrium 260 
Thnnatcphoms 
cucumeris 46 

Thecotheus 83, 89 
apiculatus 86 
forrnosanos 83-84. 86-88 
hamsisus 86 
phycophilus 89 
rivicola 89 

Thelephora 
anthocephala 

var. an thocephala 46 
caryophyllea 46 
'"""'"' 30. 37 . 39 

Tilmadoche 166 
mutabilis 172 
numns 170 
virid is 172 

Togaria 
aurea 42 

Tomcntc lla 
sec t Brunncolae I 10 
bryophila 30. 36-37 
oligofobula 109- 110. 111 - 11 2 
nuJiosa I 10 
r:unosissima 30. 39 
~ hmoranzeri 11 0 
subalpina 30 
umbrinospora 30. 36 

Tomcntcllastrum 110-111 
cinereo-umbrinum 110 

Tomentellina 
fibrosa 46 

Tomcntellopsis 
echinospora 30, 37 

Toxosporium 
carnptospennum 188. 191 

Trnmetes 
cervina 30. 36-37 
hirsuta 30, 36 

ochracea 30, 38 
pubescens 31. 36 
sunveo1ens 31. 38 
trogii 31 , 36 
ve rsicolor 46, 74 

Trapcliopsis 
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granulosa 544, 549-550, 558 
Trcchispora 
cohae rcns 46 
confinis 31,38 
farinacea 31. 37. 39 
microspora 31. 37. 39 
moll usca 31, 46, 37, 39 
s<cllulaca 31.36-37. 39 

Trc:mclla 242 
fuciformis 31, 36 
mesenterica 32, 35. 38 

Trichamphora 
oblonga 166 
pezizoidea 170 

Trichaptum 
abie<inum 32,36-37, 39 
bifonnc 46 
laricinum 46 
subchanaccum 46 

Trichia 176 
abietina I 52 
affi nis 176 
alba 170 
alpina 176 
antiades 182 
au rantia 172 
aurea 134 
axifcra 174 
bmryris 176 

var. cerifera 176 
var. flavicoma 178 
var. lateritia 162 
vn.r. munda 178 

cap ulifer 126 
chrysospcrma 178 
cinerea 124 
cinnabaris 124 
clavata 152 
coccinea 182 
contona 178 

var. alpina 176 
var. attenuala 178 
var. inconspicua 178 
var. iowensis 178 
var. kars1eni i 178 
var. 1utescens 178 

curreyi 164 
decipiens 178 
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(Trichia decipiens] var. olivacea 178 
erecta 178 
fallax 178 
favoginea 178 
navicoma 178 
florifonnis 162 
fragilis 176 
globulifera 168 
leucopodia 138 
lutea 172 
lutescens 178 

var. auronitens 182 
metallica 172 
minutula 182 
mirabilis 178 
munda 178 
nana 152 
neesiana 162 
nigripes 178 
nitens 178 
nUians 126 
ovata 178 
persimilis 178 
pusilla 178 
pyrifOmliS 162, 180 
reticulal3 154, 182 
scabrn 178 
semicancelhna 182 
scrpula 154 
sordida 178 
spongioides I 54 
subf usc a 17 8 
turbinata 182 
typhoides 172 
utriculnris 128 
varia 178 

\laT. aurata 178 
verrucosa 178 
viridia 172 

Trichodem1a 
harzianum 32, 36, 38-39 

Tricholomopsis 
rut ilans 46 

Triposporina 264 
Tubifcra 180 
casparyi 180 
ferruginosa 180 

Tubulicrinis 
accedens 32. 36-37 
angustus 32. 39 
borealis 32, 36-37 
effugiens 32. 39 
gracillimus 32, 35-39 
rcgificus 33. 36 

sororius 33, 39 
subulatus 34. 36-37. 39 

T ubulina 
cylindrica 180 
fragifonnis 180 
speciosa 180 

Tuckermannopsis 
oakesiana 544, 547, 558 
pinaslli 546 
scpincola 544, 547. 549, 557-558 

Tulasnella 
allantospora 34, 36, 39 
bifonnis 35 
bifrons 34 
fuscoviolacea 34, 37 
violea 34-36 

Typhula 
incarnata 46 
setipes 34. 36 
uncialis 46 

Tyromyces 30 I 
chioneus 34, 36 

Umbilicaria 525 
dillenii 545 
mammulata 545, 550, 557-558 
muehlenbergii 525. 545. 549,557-558 

var. alpina 545 
pensylvanica 540 

Js~~~~~~.5t~s 
arizonica 546 
strigosa 546, 558 

Vararia 
investiens 34, 36-37 

Veluticeps 42 
abietina 34-35,37, 39 
fimbriata 46 

Vulpicida 
pinastri 546-547 , 557-558 

V:!!~~~~~~Sea 1so 
Wrigh1oporia 301 

Xanthopannelia 436, 554 
conspe"a 546. 549-550, 557-558 
scabrosa 438 
somloensis 546, 549. 557-558 
taractica 546 

Xenasma 
pruinosum 35, 39 

Xeromphalina 



IXeromphalinal cunpanella 3S, 37 
Xylaria 272, 274, 27(>-'J:n 

ZypP~oa 241-242 
ptnelllpe .. 241-242, 24)-244, 246 
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