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THE ANAMORPHS Of DIATRYPELLA PROMINENS 
AND EUTY PELLA SABALINA 

Dean A- Glawe 
Department o f Plant Pathology 

Univer sity of I ll ino i s 
Urbana , IL 61801 

and 

John P . J o nes 
Department of P lant Pa t hology 

Louisiana State University 
Baton Rouge , LA 70803 

Prev iou s studies have shown t hat species of 
Diatrypaceae often form a namorphs with both per currently 
a nd sympodially p r oli f e r ating conidiogenous cells (e . g ., 
Glawe and Rogers , 1984 ; Abe , 1986; Glawe a nd Jacobs , 1987 ; 
Rappaz , 1987). Recently we obtained collections of 
Diatrypella prominens (Howe) Ell . & Everh. and Eutypella 
sabalina (Cooke ) Ell . & Everh ., and studied the a na morphs 
o f these species . As de tailed herein , anamorphs of both 
are t y p i cal ly diatrypaceous i n their featur es of conidia l 
and conidiomatal morphology , and conidiogenous ce l l 
proliferati o n. 

Cul t ures we r e started as described previously (Glawe 
and Rogers , 1984), and main t ained on Difco potato d e xtrose 
aga r at 20 C under fluorescent light wi t h a daylength of 10 
h . Co llections were deposited in ILLS. 

Diatrypella promi nens , anamorph , figs . 1- 6 . 

Anamoroh on host not seen . Cultures covering 9- cm­
dia m cul ture plates in 14 days, producinq conida i n 30 
days . One-month- old colonies white , cottony; reverse off­
white to yellowish . Conidiomata pycnidial, composed of 
loosely woven dark hyphae ; subconic , black, producing g r ay 
con idia l masses . Conidiogenous cells cylindrical , tapering 
toward apex , proliferating sympodial l y (Figs . 1, 2 , 4 ) , 
percurrently (Figs . 5 , 6) , or both ways , (1 0 . 4-)12- 18.4 
(-19 . 2) X (1 . 6- )2- 2.4 ~m. Conidia hya line , f iliform , 
slightly to moderate l y curved (Fig. 3 ), with flat bases , 
21 . 6- 34.4 X 1 . 6- 2 . 4 ~m . 

Collections from which cultures were started : Jones , 
J. P . , 26 . V- 1986 , Louisiana State University c ampus, Baton 



278 

Figs . 1-6 . Anamorph of Diatrypella prominens in 
cultur e . 1 . Conidiogenous cells with l ateral succession 
scars (a r rows) indicative of sympodial proliferation . 2 . 
Con id i ogenous cell with new conidium (arrow) developing to 
s ide of mature conidium. 3 . Conidium . 4 . Apical r egion 
of con i d iogenous cell with la tera l conidial s uccession scar 
(arrow) indicative o f sympodial proliferation. 5 , 6 . 
Conidi ogeno us cells with a nnellation s (arrows ) indicative 
of per current prol iferation . Al l X2500 , by Nomarski 
differ enti al interference contrast microscopy . 
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Rouge , East Baton Rouge Parish , Louis i a na , on Platanus sp . 
Glawe , D. A. 11.1987 , West Wa shington Street , Urbana , 
Champaign Co ., Illinois, on Platanu s occidental i s L. 

Eutypella sabal i na , anamorph, Figs . 7- 1 7 . 

Anamorph o n hos t: Conidi omata immersed in host , 
pycnidial , multTloculate (Fig . 7), 0.6- 0.8 mm diam , lined 
wi th palisades of con idiogenous ce lls. Con idiogenous cells 
arising from in terwoven h yphae o r pseudoparenchyma , 
cylindrica l , tapering toward apex, proliferating 
sympodially (Figs . 8- 101 o r percurren t ly, 8 . 8- 22.4 X 1 . 6-
2.8 ~ · Conidia hyaline , filiform , moderate ly to strongly 
c urved (F~gs. 11, 12) , with fla t bases , 12- 17.6 X 0.8- 1.2 
~m . Cultures cover ing 9- cm- diam Petri p l ates in about 10 
days , producing conidia in 19 days . One- mon th- old colonies 
white , felty, wi th gray to black areas of aerial hyphae. 
Con idioma ta sporodochium- like , producing conidia in light­
col o r ed ma sses . Conidiogeno us cells arising from interwoven 
hyphae or pseudoparenchyma , or borne o n s hort , branched 
conidiophores arising from hyphae; cylindrical , tapering 
toward apex, proliferating s ympodial ly (Figs . 13, 1 4) or 
pe rcurrently (Figs . 15- 17 ), 12- 24 X 1.6-2.8 ~· Conidia 
hyaline, filiform, moderatel y to strongly curved , with flat 
bases , 12-20 X 1 . 2- 1 . 6 ~m . 

Collection e xamined , and from wh i ch cultur es we re 
started : Jones , J . P., 17 . !1 . 1984 , East Baton Rouge 
Parish , Louisiana , on Sabal minor (Jacq . ) Pe r s . 

Illinois Agricultural Ex peri ment Station Project 68-
31 2 . We t hank Drs . L . M. Ca rris and J . D. Rogers for 
reviewing t he manuscript. 
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Figs. 7- 17. Anamorph of Eutypella sabalina . 7-12. 
From host material . 7 . Longitudinal section through 
conidioma showing palisades of conidioge nous ce l ls lining 
locules , ca. X250. 8 . Conidiogenous cell wi t h lateral 
conidial succession scar (a rrow) indicative of sympodial 
proliferation. 9, 10. Apical regions of conidiogenous 
cells with conidia (arrows) developing to t h e sides of 
mature conidia . 11, 12. Conidia. 13-17. From cul tured 
material. 13. Apica l region of conidiogenous cell wit h 
attached developing conidium. 14 , 15. Conidiogenous cells 
with lateral conidial succession scars (arrows) indicative 
of sympodial proliferation . 16, 17 . Conidiogenous cells 
with annellations (arrows) indicative of percurrent 
proliferation. All by Nomarski differential interference 
contrast microscopy , X2500 unless otherwise noted. 
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A PRELI~I NARY ACCOUNT OF XYLARIA OF MEXICO 
,. ,. 

Felipe San Martin Gonzalez 
,. 

Institute Tecnologico de Ciudad Victoria 
Ap. Post. no. 175 

cd. Victoria, Tamaulipas, MEXICO 

and 

Jack D. Rogers 

Department of Plant Pathology 
Washington State University 

Pullman, WA 99164-6430 

ABSTRACT 

A preliminary account of Xylaria in Mex i co i s pre­
sented, based pri~arily on col lect1ons from the states of 
Chiapas, Nuevo Leon, Quintana Roo, and Tamaulipas. The 
following new spec ies are proposed: X. alata, X. 
amphithele, X. claviceps, X. guazumae: x:-magniannulata, 
X. scabr1clavula, X. squamulosa, and x.-unlapiculata. A 
new var1ety, tropica, l S proposed for-X. longipes. In 
addition, nine taxa are discussed, but-remaln unnamed 
owing to condition or size of the pertinent collections. 
Several of these undoubtedly represent new species. In 
total, 63 taxa are described and represented in keys. 
Most of them are depicted among 155 figures. 

Xylaria Hill ex Schrank i s a cosmopolitan genus, 
reach1ng the zenith of its diversity in the various 
subtropical and tropical regions of the world . Until 
about 15 years ago it was widely considered that most of 
the spec ies of Xylaria had been coll ected and were 
represented by spec1mens in various herbaria. Intensive 
collecting in Asian and American subtropics and tropics 
in recent years , however , has made clear that many taxa 
remain to be described. I ndeed, Xyl aria taxonomy has 
become vastly more complicated with the new additions 
from the tropics. For example, Roger s et al. (1988) 
published a treatment of Xylaria from Cerro de la 



Neblina, Venezuela. Forty-one taxa were described from 
the rather small and circumscribed area, including 6 
formally named new taxa and 9 additional potentially new 
taxa, i.e., about 37% of the taxa examined were unknown 
to the investigators. nennis (1970) had presented keys 
to 47 taxa from Venezuela and adjacent countries. 
Roughly half of the taxa described by Rogers et al. 
(1q88) were not included by Dennis (1970 ) . Similar 
patterns are ~mergin~ elsewhere in the subtropics and 
tropics, including Mexico. 

The present study was initiated in 1986 by FSMG in 
examining xylariaceous fungi in the herbarium of Instituto 
Tecnologico de Ciudad Victoria ( ITCV). He, his col­
leagues, and his students later collected extensively in 
the northeastern states of Nuevo Leon and Tamaulipas and 
the southeastern state of Quintana Poo and the south­
southwestern state of Chiapas. These collections were 
brought to Washington State University in January, 1988 
by FSMG where he spent the next three months in collabor­
ation with JOR, thanks to financial support from USAIO. 
!n addition, JOR had previously examined about 80 
specimens from herbarium XAL kindly provided by Gaston 
Guzman. A substantial number of those specimens were 
immature and could not be identified with certainty. 
Those that were of use to this study have been cited 
herein and are denoted with an asterisk. Unfortunately, 
none of the FSMG or XAL material was in culturable 
condition. r.urrent collecting in Mexico, however, will 
emphasize the collection and preparation of specimens for 
culture studies. 

14e consider the present study to be preliminary. 
Nonetheless, 63 taxa are reported herein. Eight new 
species, one nP.w variety, and 9 unnamed taxa are described 
and illustrated, i.e., 28% of the collections were 
unknown to us, following the experience of JDR with 
Venezuela material (see earlier herein). The only other 
study of Xylaria based exclusively on Mexican material, 
primarily herbarium specimens, is that of Perez-Silva 
(1975) where 1?. species were discussed. We have encounted 
every species discussed by Perez-Silva except X. fockei 
(Miq.) Cooke. Comments on her concepts and data are 
included in the text. 

It is premature to draw far-reaching conclusions 
about the distribution of Xylaria species in Mexico. It 
is noteworthy, however, that X. lon~ipes -- primarily a 
north temperate species - -was foun in Tamaulipas state, 
a region where a mixing of northern and subtropical 
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species is not unexpected, especially at higher altitudes. 
An atypica l specimen of X. lon2ipes was collected in the 
southern state of Chiapas and 1s considered by us to be a 
new variety. Other temperate to subtropical spec ies 
encountered in the northern states are X. magnoliae, X. 
oxyacanthae, X. persicaria, and X. polymorpha. The fOrmer 
3 spec1es were col lected largely-from expected hosts or 
host fami lies. On the other hand, basically subtropica l 
or tropical species such as X. anisopleura are widespread 
in Mexico as are representatives of the more cosmopol itan 
arbuscula complex. 

It 1s noteworthy that representatives of various taxa 
show ostioles whitened by chemical deposits. It is as­
sumed that such a condi t ion arises under conditions of 
low relative humidity and/or high concentrations of cer­
tain minerals. It seems too widespread to be accorded 
taxonomic significance. 

* SPECIES WITH LARGE STROMATA ON WOOD 
(Stromata usually 5 mm or greater in diameter) 

1. Stromata 1 surface more or 1 ess smooth . . . . . 2 
1. Stromatal surface more or less roughened 

with perithecial contours, coarse ostiolar 
papillae, wrinkles, or combinations of 
these features .................. 11 

2. Fertile part subglobose to oblong, 
blackish with white polygonal patches, 
becoming hollow, on narrow tomentose 
stipe, 3.5-5 em total length X 4.5-5 
mm diam. Ascospores (25- )29-33( -36) 
X 7-8(-9) urn, with abrupt pinched 
ends ..•...•....... X. aff. comosa 

2. Combination of features differing-
from above . . . . .. . . . . • . . . . • . . . 3 

3. Fertile part subglobose to clavate, brown 
to dark- brown, becoming hollow and inrolled, 
on tomentose to smooth, attenuated stipe 
with discoid base, 2-6 em total length X 
5-10 mm diam, almost smooth with small 
wrinkles and prominent hemispherical 
ostioles. Ascospores 22-32(-35) X 6-8 um, 
with ends abruptly pinched or rounded, 
and short, straight or oblique germ slit •••... 
. . • . • • . . . . . . . . . . • X. cf. nigrescens 
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3. Combination of features differing from above .... 4 
4. Fertile part conical, on short to 

long, stout, pannose stipe, 1.8-6.8 
em total length X 0.4-3 em diam; 
whitish to yellowish , with umbili­
cate or somewhat raised ostioles. 
Ascospores (19- )20-23(-25) X 8-9.5 
(-10) ~m . with broadly or narrowly 
rounded ends and spirall ing germ slit .••.. 
. . . . . . . . • . . • • . X. aff. enterogena 

4. Fertile part cylindrical, clavate, 
or irregular . . . . • . . . • •. 5 

5. Stromata at first copper-colored, often 
bl acken ing. . . . . . . . . • . . . • . .6 

5. Stromata at first of another color. . • . •• 8 

7. 

6. Fertile part clavate on short stipe, 
1. 7-5 em total length X 7-10 mm diam, 
often becoming hollow and inrolled, 
with finely papillate ostioles. 
Ascospores (7-)8- 10(-11) X 4-5(-6) ~m. 
the germ slit mostly not observed ......• 
. . . . . • • . . . . • . . . . • . X. cubens is 

NOTE: What appears to be another form or-thls 
species has stromata with polygonal surface scales , 
bigger perithecia and ascospores 9-12 ~m long. 
6. Ascospore germ slits usually con­

spicuous, straight. Combination of 
other features differing from above ...... 7 

Fertile part short clavate, on short or 
long stipe with pannose base, 1.6-2.3 em 
total length X 4-6 mm diam, becoming hol-
low, with finely papillate ostioles. 
Ascospores (8.5-)9-11(-12) X 4-5 ~m . .. 
. . . • . . . • . . . . • . • • . . . . X. cf. laevis 

7. Fertile part clavate to more or less 
cylindrical on short stipe, 5-8 em total 
length X 1-1 .5 em diam, with finely 
papillate ostioles. Ascospores (9-)10-12 
X 3.5-4 ~m. . X. allantoidea 

* Ascospore germ sl1ts may be assumed to be stra1ght and 
oriented with the long axis of the spore and run 
essentially the length of the spore, unless noted 
otherwise in the key. 



9. 

9. 

11. 
11. 

8. Fertile part clavate to irregular 
on short to obsolete stipe, 5.5-21 
em total length X 2-4 em diam, at 
first whitish and smooth but becom­
ing blackish and rugose on drying, 
with hemispherical ostioles. Asco-
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spores 14-17(-18) X 5.5-6.5 ~m . . . X. poitei 
NOTE: Fungi with somewhat smaller stromata 
and larger ostiolar discs are referable to X. 

8. 
~uyanensis. See description herein. 
ert1le part generally smaller and 

less conspicuously wrinkled on drying ..••. 9 
Fertile part clavate-fusiform, on short 
to long stipe, yellowi sh to dull orange, 
up to 6.5 em total length X 4-9 mm diam, 
becoming hollow prior to perithecial 
maturation, with umbilicate ostioles. 
Ascospores (17-)18-21( -22) X (5 .5- )6-7 
~m, with short, oblique germ slit ... . . . . . . . . . . . . . . . . . . . . X. telfairii 
Fertile part 4-13 em high, not usually 
fusiform. Ostioles and surface colora­
ti on making stromata appear conspicuously 
or weakly longitudinally striped .......•. 10 
10. Ascospores (9.5-)10-12(-12.5} X 
(4 .5-)5-5 . 5 ~m .... ...• .. •.. X. ~rammica 
NOTE: Fungi with similar stromata and steri e 
apices have been called X. venustula. 
10. Ascospores {27-) 2A-J3.5( -35 ) X 

6-7.5(-8) ~m, with spira l germ slit ••.... 
. !· kegeliana 

Ascospores usually 14 ~m or longer ........ 12 
Ascospores usually not longer than 14 ~m ..... 19 
12. Fertil e part clavate, compressed 

with sterile acute apices, on 
distinct stipe, 4-9 em total 
length X 2-5 mm diam, blackish 
with brown scales or peeling outer 
layer, wi th papillate ostioles. 
Ascospores (15.5-)16.5-18(-20) X 
6-7(-7.5) vm, with s.piral germ slit ....•. 
. . . . . . . • • . • • X. cf. corniculata 

12 . Combination of features differing 
from above ...•••••••......•• 13 
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13. Fertile part broad clavate with rounded 
fertile apex, on long stipe, 10-11 em 
total length X 1.5 em diam, verrucose, 
black with white umbilicate to more or 
less remispherical ostioles. Ascospores 
almost black, (12-)14-17(-18) X 6- 7 ~m, 
with acute to pinched ends ... .. .. .. ... . 
• . • • • • • . • • • • • • . . X. pallide-ostiolata 

13. Features of stromata and ascospores 
different . . . . . • . • • • • . • . . 14 
14. Fertile part cylindrical, clavate, 

or spathulate. • . . . . . . . . • . . 15 
14. Fertile part suhglobose to ellipsoid 18 

15. Fertile part cylindrical to clavate, on 
short to long stipe, 3. 2-6.2 em total 
length X 3-7 mm diam, blackish, becomi ng 
hollow, with conical or hemispherical 
osti oles often covered with whitish 
granules. Ascospores (13-)14- 16 X 5-6 
~m. with spira lling germ slit .•....... 

15. 
. . . . . . • • . X. longipes var. tropica var. nov. 
Fertile part similar to above, but w1th 
solid flesh and whitish to brown poly-
gonal surface scales . .. .... . 
16. Stromata 4-7 em total lenoth X 

16 . 

5-9 mm diam. Ascospores i3-16 X 
4-5(-5 . 5) ~m, with spira l germ slit. 
• • • • • • • • • • • • • • • • • • X. 
Combination of features differing 
from above . • . . . . . . • . • . 

17. Fertile part variab le in shape, with 
short or long stipe and sometimes with 
long rooting base, 3- 15 em total length 
X 0.8-3 em diam, blackish, roughened 
with wrinkles and verrucae, with incon­
spicuous to discoid ostioles. Asco­
spores (22-)23-26(-28 ) X 7.5-8(-9) ~m, 

• 16 

longipes 

. . . 17 

with short straight to oblique germ sli t . .... . 
• • . . . . . . . . . . . . . . • • . X. polymorpha 
NOTE: A form of this species with long-root1ng base 
has been called X. ophiopoda. 

17. Fertile part cylTndr1cal, cl avate, or 
irregular, on short or long tomentose 
stipe, 1.5-6 em total l ength X 2-6 mm 
diam, bl ackish , sometimes with brown 



19. 

19. 

scales, with inconspicuous to hemi ­
spherical ostioles. Ascospores 18- ?1 
(-22) X 6-7 ~m, with oblique to spiral-
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ling germ slit .... .. ....... X. scruposa 
NOTE: Some collections which might represent th1s 
species have prominent whitish hemispherical 
ostioles and ascospores (18- )19-25 X 6-8 ~m with 
abruptly pinched ends and spiralling germ slits . 
18. Ferti le part subglobose to oblong­

ellipsoidal, on short stipe, 1.5-
2. 5 em total length X 0.5-1.6 em diam, 
black ish, roughened by wrinkles and 
hemispherica l ostioles . Ascospores 
21 - 26 X (6-)6 . 5-8 ~m. with short 
oblique germ slit .... .. . X. schweinitzii 

18. Fertile part subglobose to elong~ 
ated, sessile or short stipitate, 
0.3-5 em total length X 0.1-1. 2 em 
diam, blackish, wrinkled and verru-
cose, with inconspicuous to hemi-
spheric ostioles. Ascospores 22 -30 
(-31) X 7.5-9 ~m, with short oblique to 
spiralling germ slit .. .•.. X. anisopl eura 

Fertile part cylindric-clavate to 
irregular with acute s terile apices, 
unbranched or branched , on short sti pe, 
solitary or cespitose, 1.3-4 em total 
lengt h X 3-6 mm diam, exterior wi t h 
brown scales, i nterior cream-yellow, 
with obscure to hemi spherical ostioles. 
Ascospores ( 1?.-)12.5-14.5 (-16 ) X 5-5.5 
(-6) ~m . with straight germ slit less 
than spore length . On monocot .... 
. . . • . . . . . . . . . . . Xylaria sp. (no. 303) 
Combi nation of features differing 
from above. Stromata on dicot wood. 
20. Fertile part cylindrical to 

irregular, usually branched, on 
distinct stipe, sometimes with 
discoid pannose base , solitary, 
?.5-5.5 em total length X ?-6 mm 
diam, brown to dark brown, strongly 
roughened with papillate ostioles. 
Ascospores 9-10(-11) X (3.5- )4 ~m, 

. . .. 20 
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with hyaline cellular appendage at 
one end ....••.. X. uniapiculata sp. nov. 

20. Combination of features-differlng 
from above . . . . . . . . . . . . • • . • 21 

?.1. Fertile part cylindrical, the uppermost 
portions often flattened, unbranched or 
branched, solitary, on short to long 
stipe, 7-10 em total length X 3-12 mm 
diam, reddish brown to dull black, 
ornamented by reticulating cracks, with 
smal l papillae often surrounded by 
sunken discs. Ascospores (9.5-)10.5-13 
(- 14) X 4-5(-5.5) urn, with straight germ 
slit slightly less than spore- length • 

X. adscendens 
21. Combination of characters differi ng 

from above . • . • . • • • . ..•.. 22 
22. Fertile part clavate, about ~ 

t otal length, on long sti pe 
originati ng from swollen base, 
unbranched or branched, 7-8 em 
total length X 5-7 mm diam, 
blackish, with gray peeling layer, 
with whitish deposits surrounding 
papillate ostioles. Ascospores 
(8- )8.5-9( - 10) X 4- 5 urn, nearly 
black, with inconspicuous germ slit •. .... 
• • . . . • • . . • . . . X. claviceps sp. nov. 

22. Stromata with short stipes~ •..•.•. .• 23 
23. Fertile part clavate, spathulate , 

or irregular, branched or unbranched, 
from pannose base, 2. 5-6 . 5 em tota l 
length X 5-10 mm diam, black, rugulose, 
with finely papillate to discoid 
ostioles. Ascospores (8- )8.5-11 (-12) 
X 4-4 .5 (-5) urn, with germ slit con-
spicuous or inconspi cuous • . • . • . X. feejeensis 
NOTE : Fertile part sometimes hollow, with ost1oles 
covered by a white material. 

23. Fertile part clavate to cylindrical , 
unbranched or branched, 1.5-3.5 em 
total length X 2. 5-5 mm diam, blackish 
with whitish to yellowish scales, 
rugul ose, with obscure to finely papill­
ate ostioles . Ascospores (9.5- )10-11 



X 4-4 .5 vm, with straight germ slit 
sometimes slightly less than spore-
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length . . . • • • . • . . . . . . X. cf. curta 

* SPECIES WITH SMALL STRO~ATA ON WOOD OR SOIL 
(Stromata usually less than 5 mm diameter) 

1. Stromatal surface more or less smooth . . . . . ?. 
1. Stromatal surface more or less rough­

ened with perithecial contours, coarse 
ostiolar papillae, wrinkles, or combina-
tion' of these features ... •. .... . .. .. 9 
?. Fertile part fusoid or short cylin­

drical with acute sterile apices, 
with inconspicuous to conspicuous 
perithecial contours, on very long 
fi liform tomentose stipe ca. 3/4 
tota l length, solitary or branched, 
7.5-7.8 em total length X 1- 2 mm 
diam, black with dark brown peeling 
outer layer, with i nconspicuous to 
more or less papillate ostioles. 
Ascospores 11-14(-16) X 5-6 vm •• 

2. Fertile part various . Stipe 
X. brachiata 

short, not f ili form ••. .......... 3 
3. Fertile part subglobose to elongated, 

up to 6 mm long X 4 mm diam, on narrow 
stipe 1-1.5 em long, soli tary, blackish 
gray with whitish scales, with incon­
spicuous ostioles. Ascospores (29- )31- 37 
(-40 } X (11- )12-13(-14) vm, with hyaline 
sheath .....•...... X. squamulosa sp. nov. 

3. Fertile part clavate, cyl indrica l , 
conical, or irregular. . . . • • .4 
4. Stroma light-colored or white .5 
4. Stroma brown to dark brown or black • . 6 

5. Fertile part cylindrical on short or 
long stipe 0.5-3.5 em total length X 

*Ascospore germ s l1ts may be assumed to be stra1ght and 
oriented with the long axis of the spore and run essen­
tially the length of the spore unless noted otherwi se in 
the key. 
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1-3 mm diam , with white granular material 
over much of clava, with black umbilicate 
or s lightly raised ost i oles . Ascospores 
6-9(-10) X 3- 3.5( -4 ) vm, with inconsp i cu-
ous germ slit •••.•...•••.• X. "muscula" 

5. Fertile part clavate, conical to sub­
globose on long stipe , 1.5-3.5 em total 
length X 3- 5 mm diam , at first white 
becoming cinereus, very smooth and hard, 
with discoid ostioles. Ascospores 
(8.5-)9- 10(-11) X 3.5-4 .5 vm, with in-
conspi cuous germ slit • . . . . . . . X. pallida 
6. Fertil e part cylindri cal on dis­

tinct stipe , with acute sterile 
apices, slightly to st rongly pube­
scent overall, unbranched or 
branched, 3 em t otal length X 1-2 
mm diam , black with brown peeling 
outer layer, with umbilicate to 
slightly papillate ostioles. 
Ascospores 11- 12( -12. 5) X (4- )5-
5.5 vm, with germ slit less t han 
spore-length . . • . . . . . . . X. mait landii 

6. Fertile part glabrous . .... . . . ... 7 
7. Fertile part cyl indrica l with more or 

less flattened steri l e apices, on short 
stipe, 1- 2. 5 em total length X 2-4 mm 
diam, with reddish brown to dark brown 
peel i ng outer l ayer, with slightly 
ra i sed ostioles in sma ll di sc. Asco-
spores (9-)9.5-11(-12) X 4(-4.5) vm ...... . . 
. • . . . . . . • . . . . . Xylaria sp.(nos. 39 ,306) 
NOTE: Th i s species also i s found on soil, probably 
associ ated with insect nests . 

7, Combination of characters differing 
from above. • . . . • . . . . . . . . • . . • . . . 8 

8. Fertile part cylindrical to long­
conical on obsolete or short to 
l ong gl abrous or pubescent stipe, 
0.6-3.5 em total length X 1-4 mrn 
diam, blackish with gray to brown 
peeling outer layer splitting in 
bands, wi th umbilicate to slightly 
papillate ostioles . Ascospores 
(12-)13- 18( - 19) X (4- )4.5-6 vm, 



with straight to undulate germ 
slit 1/2 to 3/4 spore-length . 
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. . • . • • • • . • • . . . X. arbuscula 
NOTE: Some collections probably referraole to th1s 
species are more robust and have strigose stipes. 
8. Fertile part cylindrical to clavate, 

with more or less acute sterile 
apices, on short to long pubescent 
stipe, unbranched or branched, 
solitary to cespitose, 1-5.5 em 
total length X 1-2 mm diam, black­
i sh with brown peeling outer layer, 
undulate from perithecial contours, 
with more or less punctate ostioles. 
Ascospores 9-11(12-) X (3.5-)4-4.5 
{-5 ) ~m •....••...•.•. X. multiplex 

9. Stromata growing on soil (or wood, 
nests, seeds etc. buried in soil) • • 10 

9. Stromata growing on wood. . . • . . . 12 
10. Fertile part of more or less naked 

perithecia on short or long filiform 
tomentose rachis, with long or short 
sterile apex, 3-12 em total length X 
1-3 mm diam, blackish, with papillate 
ostioles. Ascospores 10-12(-13) X 
4-5 ~m. with straight germ slit less 
than spore-length. • . . • . X. gracillima 

10. Fertile part bearing more or less-
immersed perithecia. . • • . . . . ..• 11 

11. Fertile part cylindrical with sterile 
apex, on tomentose stipe, unbranched, 
solitary, 3-5.5 em total length X 1-2 
mm diam, blackish with gray peeling 
outer layer, with conical ostioles. 
Ascospores with flattened hyaline cell­
ular appendage at each end, 8-10 X 3-4 
~m ( including appendages } ..• . X. alata sp. nov. 

11. Fert i le part cylindrical with steriTe -----­
apices, branched or unbranched, on 
short to long tomentose stipe , 4 em 
tota l length X 1.5-3 mm diam, black-
ish with brownish t o gray outer layer, 
with prominent conical ostioles. Ascus 
with massi ve apical ring. Ascospores 
34-45( -47 ) X (14- )15-20(- 21) ~m , with 
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13. 

13. 

hyal ine noncellular appendages and 
hyaline sheath. . . . !· magni annulata sp . nov. 
12. Stromata growing on monocot wood . 13 
12 . Stromata growing on dicot wood . 14 
Fertile part more or less clavate, 
on short stipe, 1 em total length X 
1.5-3 mm diam, reddish brown , very 
rough, with hemispherical ostioles. 
Ascospores 10-12( -14) X 3.5-4. 5( - 5) 
~m, with germ sl it l ess than spore-
length. . . . . . . . . . X. scabricl avul a sp. nov. 
Fertile part cylindri cal, wTth more 
or less crowded naked peri thec ia, 
with acute sterile apex, on more or 
less short stipe from swollen base , 
1. 5-4 em total length X 1- 2 mm diam, 
blackish with brown peeling outer 
layer, with small papillate ostiol es, 
sometimes within a depressed annulus. 
Ascospores (10.5- )11- 1? X 3-4 ~m. with 
germ slit obscure or perhaps absent 

. . . . . . . . . Xylaria sp., aff. bambooensis 
14. Fertile part bearing more or 

less immersed to conspicuous 
perithecia, the prominence of 
perithecial contours often vary­
ing on different parts of t he 
same stroma. . . . . . . . . . . . . . . . . 15 

14. Fertile part bearing more or 
less naked individual perithecia 
or clusters of naked perithecia. . • .. 24 

15. Fertile part cylindric-compressed bear­
ing immersed to almost naked perithecia, 
wi th acute steri le apex, unbranched or 
branched, on more or less short stipe, 
up to 7 em total length X 2-4 mm diam, 
dull blacki sh, tomentose over all, with 
finely papillate ostioles. Ascospores 
10-13(-14) X (2. 5-)3-4 ~m , subhya line , 
without evident germ sli t .. ... X. cf. dichotoma 

15. Fertile part glabrous .... ... ~ .. .... 16 
16 . Fertile pa rt cylindrical to spathu­

late with acute sterile apex on 
long, pubescent s t ipe, sol itary 



or cespitose, usually branched, 
2.5-3 em total length X 1-6 mm 
diam, blackish with white peeling 
outer l ayer, with conical to hemi­
spherical ostioles. Ascospores 
(10- )11-13(-14) X 4-5(-6) ~m, with 
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spiral germ slit ....•••..•... 
• . . . • Xylaria sp., aff. arbuscula (no. 202) 

16. Fertile part w1thout conspicuous 
peeling outer layer or, if present, 
dark brown or blackish . . . . . . . 17 

17. Fertile part cylindrical, with sterile 
acute apex, on ill-defined stipe, 
solitary or cespitose, 2-6 em total 
length X 2-4 mrn diam, black although 
apex often with white remains of 
anamorph, with somewhat raised ostioles . 
Ascospores (7.3- )9-10(-11 ) X 4-5(-5 . 5) ~m •.... 
• . . . . • . . . . . . • . . . . . X. cf. longiana 

17 . Combination of features differing from above ... 18 
18. Fertile part cylindrical to 

clavate with blunt to acute 
sterile apex, on more or less 
long stipe, unbranched or 
branched, 1- 5 em total length 
X 1-3 mm diam, blackish with 
lighter brown peeling outer layer, 
with conspicuous crowded hemi­
spherical ostioles . Ascospores 
8-9(-10) X 4.5- 5 ~m, some with 
hyaline cel lular appendage on 
one end •. . ..... Xylaria sp.(nos. 38, 64) 

18 . Combination of features dlffer-
ing from above . ...•... . • . • . •• 19 

19. Fertile part cylindrical , on short 
stipe, 7-10 mm total length X 1-3 mm 
diam, blackish with brown peeling outer 
layer, with circumferentially-oriented 
wrinkles, with white fringed, strongly 
conical ostioles. Ascospores (11-) 
13-14(-15) X 4-5 ~m, with germ slit 
obscure . . . . . • . . Xylaria sp . (no. 359) 

19. Combination of features differing 
from above .•.•.....•. . .... . .. . 20 
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21. 
21. 

23 . 

23. 

20. Ferti le part cyl indrical to clavate, 
with sterile apex, on short stipe 
ori ginating from bulbous base , ca. 
2 em total length X 2-3 mm diam, 
bl ackish, with f i nely papillate 
ostioles. Ascospores 10- 11 X 
3.5-4 ~m • . • • . • . • • . • X. cf. brevipes 

20. Combination of features differing 
from above . . . • . • . . . . . . 21 

Fertile part short- cylindric to clavate 22 
Fertile part cyli ndrical to irregular. 23 
22. Fertile part cylindri ca l with acute 

sterile apex, originating from 
tomentose discoid base, sol i tary, 
1. 5-3 em total length X 1. 5-3 
mm diam, black wi th inconspicuous 
brown to dark brown peeling outer 
layer, with conical to hemispherical 
ostioles . Ascospores (8 .5- )9-11 X 
(3- )3 . 5-4( -4. 5) ~m, with straight 
germ sl i t l ess than spore-length .. 
• . . . . • • • . . . • • Xyl aria sp. (no. 729) 

22. Fertile part cylindrical to cyl­
indric clavate , on more or less long 
stipe, 1.5-2 em total length X 1-2 
mm diam, blackish with brown to 
dark brown peeling outer layer, 
with papillate ostiol es. Ascospores 
9-10(-11) X (4-)4.5-5 ~m. without 
obvious germ sli t • .... Xyl aria sp.(no. 37?.) 

Fertile part unbranched or branched, 
on short to long stipe, 1.5- 3.5 em total 
length X 2. 5-4 mm diam, blackish with 
peeling outer layer, with hemi spherica l 
ostioles. Ascos pores 9-10(-11) X 4-4 . 5 
( -5) ~m . . . . Xyl aria sp. aff. feejeensis (no . 47) 
Fertile part unbranched or branched, 
roughened with perithecial undulations , 
with attenuated sterile apex, on short 
to long stipe, 1.5-3.5 em total length 
X 2-3 mm diam, black and lacking outer 
peeling layer, with inconspicuous conical 
ostioles. Ascospores 9-10.5( -1 1) X 4-5 ~m, 
with straight germ slit less than spore-
length .. .•.••... ... Xyla ria sp.(no. 331) 



?.4 . Ascospores usua lly longer than 
12.5 lJm ...•... .... 

24. Ascospores usually no l onger 
than 12.5 llm •• . •...• . 

25. Fertile part cylindrical, terete or 
compressed or i rregu lar, with attenuated 
steril e apex, on l on g stipe, 1.5-3 em 
total l ength X 1 mm diam, blackish, wi th 
grey peeling outer l ayer , pubescent over 
all, with umbi licate to slightly ra i sed 
ostio les. Ascospores 14.5-17(-18) X 5-
5.5( -6.5) llm, with stra ight germ slit 
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25 

• 26 

slightly less than spore-l ength .... X. juruens i s 
25 . Fertile part cyl indri cal, with steril e -

apex, on long stipe , unbranched or 
branched , 3-5 em total length X 2- 3 
mm diam , with outer peeling brown layer, 
with umbilicate or f inely papillate 
ostio l es . Ascospores (12. 5-) 13-16(-18) 
X 5-6 lJm . . . . • . . . . X. cf. mellisii va r. nuda 
26 . Fertile part cylindrical with 

steri le apex, on short to long 
stipe, unbranched or branched, 1.5-
6 em total length X 1- 3 mm diam, 
blackish covered with white, yellow-
ish, or brownish peeling outer layer, 
with s lightly raised ostioles. 
Ascospores 10-11( - 13) X (3.5- )4-4.5 
llm, with straight germ slit less t han 
spore-length ....• ...•• X. coccophora 

26. Ferti le part cylindrical with long­
acut e steri l e apex, on short glabrous 
stipe, unbranched, 1.5-3 em total 
length X 2 mm diam, blackish with 
white peeling outer layer, with 
slightly ra i sed osti oles. Asco­
spores (9-)10-1 1 X 4-4 . 5(-5) llm , 
with straight germ slit less than 
full spore length. . . . . . X. cf. microceras 

* SPEC IES ON LEAVES, PETirn.ES, OR FRUITS 

1. Stromata on fruits. . . . . . . . . . • • . . 2 
1. Stromata on leaves or pet i oles. . . . . . . .9 
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2. Fertile part globose to some-
what conical . . . . . . . . . .3 

2. Fertile part cylindrical, clavate, 
or irregular . . . . . . . . . . . .4 

3. Fertile part composed of a head of more 
or less naked perithecia on long rachis 
that becomes the stipe, 3.7-5 em total 
length X 1-2 mm diam, black, with conical 
ostioles. Ascospores (14 -)15-18(-19) X 
5. 5-6 ~m . with hyaline noncellular append­
age at each end, with straight germ slit 
slightly less than spore-length. On 
Guazuma ulmifolia fruits •........• 
. . . . . . • . • . . • • • • • X. guazumae sp. nov. 

3. Fertile part composed of a globose 
to somewhat conical head with nearly 
immersed to evident perithecia on long 
finely pubescent stipe~ 1- 1.6 em total 
length X 0.8-2 mm diam, at first white 
becoming grayish, with papillate ostioles . 
Ascospores 9-10(-11) X (3.5-)4-4.5 ~m , with 
straight germ slit 3/4 spore-length. On 
Guazuma ulmifolia fruits. . . . . • X. aristata 
4. Ascospores usually longer than 

12 ~m. • • • • • • • • • • • • • • 5 
4. Ascospores no longer than 12 ~m. . 7 

5. Fertile part cylindrical to irregular, 
with scattered to crowded, more or 
less naked perithecia, with acute 
sterile apices, on short to long 
tomentose stipe, 4-7 em total 
length X 1.5-3.5 mm diam, dark 
brown to black, \'lith conica l ostioles. 
Ascospores 12- 16( - 17) X 3-5 ~m, sub­
hyaline to yellowish, without evident 
germ slit. On Magnolia schiedeana 
fruits .....•.•• . .••...• ~· magnoliae 

5. Fertile part and ascospores differing 
from above ..•.•.•.••... • ...•... 6 

*Ascospore germ sl1ts may be assumed to be stra1ght and 
oriented with the long axis of the spore and run 
essentially the length of the spore, unless otherwise 
noted in the key. 



6. Fertile part cylindrical with scat­
tered to crowded, more or less evident 
perithecia, with sterile apices, on 
short to long tomentose stipe, 3.5-7 
em total length X 0.5-2 mm diam, 
with conical ostioles. Ascospores 
13.5-16 X (4.5-)5-6(-6.5) ~m, with 
spiral germ slit. On Liquidambar 
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styraciflua fruits . . . . . . . X. persicaria 
6. Fert1le part cylindrical to some-­

what conical, with sterile apices, 
on short or long glabrous or pubescent 
stipe , 0.3-2.2 em total length X 1.5-
2.5 mm, blackish with gray peeling outer 
layer, with sli9htly raised ostioles. 
Ascospores (1?-)13-16 X 4.5-6 ~m, 
with straight to undulate germ slit 
1/2 to 3/4 spore-length. On Swietenia 
macrophylla and Quercus spp. fru1ts •..... 
. . . . . • . • • • • • • • . . . X. arbuscula 
NOTE: X. arbuscula is more commonly encount­
ered on-wood. It is also keyed out with the 
small wood-inhabiting species. 

7. Fertile part irregular in shape·, com­
pressed, branched, bearing more or less 
naked perithecia, · on long f inely pubescent 
stipe, 2 em total length X 1.5 mm diam, 
blackish, with umbilicate to slightly 
raised ostioles. Ascospores 10- 11( - 11 . 5) 
X 4-4.5(-5) vm . On Swietenia macrophylla 
fruit .....•••.•••.. X. cf. inaequalis 

7. Combination of features differing -
from above. . . • . . . . . . • • . . • • . • . . . 8 
8. Fertile part cylindrical to irre­

gular, bearing more or less naked 
perithecia, with acute sterile apex, 
unbranched or branched, usually on 
ill-defined stipe, 2-13 em total 
length X 1.5-2.5 mm diam, reddish 
brown to blackish, tomentose overall, 
with finely papillate ostioles. 
Ascospores 10-12(-13) X 4-5 ~m. 
On fruits of Guazuma ulmifolia and 
various pods, including Pithecellobium 
flexicaule . ... .... X. 1anth1no-velutina 
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8. Fertile part cyl indri cal with 
short sterile apex on long tomentose 
stipe, 3-7 em total length X 1-2.5 
mm diam, blackish with grayish brown 
peeling outer layer splitting in 
lines, with papillate ostioles. 
Ascospores (9 . 5-)10- 11.5( -1?) X 
5-5.5 ~m. On buried fru i ts and 
superfi cial unidentified pods . •. ... . .. 
. . . . . . . . . . . . . . . . !· oxyacanthae 

9. Fertile part globose. . • . . . . . . 10 
9. Fertile part more or less cylindrical .•.. .. 11 

10. Fertile part a small aggregation 
of more or less naked perithecia 
on rachis that often extends into 
a steri le apex, on long, glabrous 
stipe, up to 2 em total l ength X 
1-2.5 mm diam, black, with barely 
papillate ostioles. Ascospores 
12-14( -15) X (6- )7-8 ~m, with 
hyaline noncellular appendage at 
each end •••. .. •• X. amphithele sp. nov . 

10. Fertile part globose with-im­
mersed perithecia, with acute 
sterile apex, on long stipe, up 
to 2.3 em total length X 1.5 mm 
diam, with stipe and s teri le 
apex tomentose, with papil l ate to 
almost digitate ostioles. Asco­
spores 10-12( -14 ) X 5-6 ~m. with 
hyaline cellul ar appendage at one 
end. . . . . . . . . . . Xylaria sp . (no. 337) 

11. Fertile part short cylindri cal, com­
posed of aggregations of more or less 
naked perithec i a , with acute sterile 
apex, on filiform glabrous stipe, 
0.5-1.3 em total length X 0.5-1 . 5 mm 
diam, black, with papillate ostiol es . 
Ascospores (5 .5- )6-7 X 3-3.5(-4) ~m, 
with straight germ sl it slightly l ess 
than spore-l ength • . .. .. Xylaria sp. (no. 211) 

11 . Fertile part cylindrica l , bearing 
immersed perithecia, with short, acute 
steril e apex, on more or less long 
stipe , 0.3-3.8 em total length X 0. 5-



1.5 mm diam, reddish brown, with strong­
ly papillate ostioles. Ascospores 11-14 
X 5-6(-7) ~m, with hyaline sheath, with 
straight germ slit slightly less than 
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spore-length ..... . .... . • !· phyllocharis 

Xylaria adscendens (Fr. ) Fr., Nova Acta Regiae Soc. Sci. 
Opsal. (ser . 3) 1, p. 128. 1851. Figs. 1,2. 

Stromata unbranched or branched from the base or 
above, cylindrical, terete or flattened particularly in 
apical parts, with apices steri le, on short or long 
sti pes, 7- 10 em total length X 3-12 mm diam; externally 
reddi sh brown to dull black; internally whitish, sometimes 
becoming hollow. Texture hard . Surface smooth, orna­
mented with reticulat ing cracks . Per ithecia 0.4-0.8 mm 
diam. Ostioles papillate, often located 1n sunken 
circular areas 0. 25-0.35 mm diam. Asci e ight-spored , 
cylindri cal, l ong-stipi tate, 230-25~ total length X 
6-6. 5 ~m broad , the spore-beari ng part 72-84 ~m , with 
apical ring bluing in Melzer's iodine reagent, quadrate, 
2 X 2 ~m . Ascospores brown, unicellular, ellipsoid­
inequilateral with broadly or narrowly rounded ends, 
smooth, (9.5-)10.5-13( - 14) X 4-5( - 5.5) ~m, with straight 
germ sli t s lightly less than spore-length. 

SPECIMEN EXAMINED: Garcia 5249, 22.VIII.1986 and San 
Martin 203, 18 .VII.1987 , "El Cielo" ranch, Gomez Farias 
municipa lity, Tamaulipas state, on Quercus spp . wood in 
cloud forest. 

NOTES: Our materi al seems much like that described and 
illustrated by Dennis, 1961; Rogers , 1984A. Ascospores 
and the ascus are depi cted in Rogers (1984A) . 

Xylaria al ata San Martin & Rogers, sp. nov. 
Figs . 3,4, 117-1 22 . 

Stromata cylindracea, agg regati s peritheciis plus 
minusve immersis, apicibus acut i s sterilibus, in longis 
abrupte attenuatis tomentosis stipitibus , 3-5.5 em longa 
X 1-2 mm crassa; extus nigella cum externo strat o ci nereo 
delapso; intus albida vel flav i da. Textura mollis vel 
plus minusve dura. Superfic i es asperata ab formis 
peritheciorum et papillis ostiolorum. Perithecia 0. 2-0.3 
mm diam. Ostiol a con ica . Asci saepe biseri ate 
octospori, cyl indri ci, stipitati , 76 -110 longitudine tota 
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X 4-7 vm crassi, partibus sporiferis 44-60 vm, annulo 
apicali in liquore Melzeri cyanescente, quadrato, 1.5-2 vm 
X 1.5-2 vm. Asci inter conspicue crassas paraphyses. 
Ascosporae brunneae, ell ipsoideo-inequi laterales, omni 
extremo cum cellulari appendicul a compl anata hyalina ca. 
2 ~m X 2 vm , leves, 8-10 X 3-4 vm includentes appendi­
culas, rima germinative recta per longitudinem partis 
coloris sporae. Anamorphosis ignotus . 

Stromata cylindrical, with crowded partially 
immersed perithecia, with acute sterile apices, on 
abrupt, long thin tomentose stipes, 3-5. 5 em long X 1-2 
mm diam; externally blackish with gray peeling outer 
layer; internally whitish to yellowish. Texture soft to 
fairly hard. Surface roughened with perithecial contours 
and ostiolar papillae. Perithecia 0.2-0.3 mm diam. 
Ostioles conical. Asci eight- spored, the spores arranged 
in a uniseriate or partly biseriate manner, cylindrical, 
stipitate, 76-110 vm total length X 4-7 vm broad, the 
spore-bearing part 44-60 vm, with apica l ring bluing in 
Melzer's iodine reagent, quadrate, 1. 5-2 ~m X 1.5-2 ~m. 
Asci among conspi cuously broad paraphyses. Ascospores 
brown, ellipsoid-inequilateral with a flattened hyal1ne 
cel lul ar appendage ca. 2 vm X 2 vm at each end, smooth, 
8-10 X 3-4 vm including appendages, with straight germ 
slit running the length of the colored part of the spore. 
Anamorph unknown. 

SPECIMEN EXAM!t/ED: San Mart{n 389, VI.1987, Gomez 
Farias, Tamaulipas state, on wood or fruits buried in 
soil in median subdeciduous rain forest (HOLOTYPE:ITCV). 

NOTES: This fungus differs from all other Xylarias in 
the wing-like flattened ascospore appendages. It is 
named on the basis of these ascospore "wi ngs." Cellular 
appendages on ascospores of most Xylarias are essentially 
conical, i.e., appearing approximately the same shape as 
the spore is rotated. The appendages of X. alata appear 
conical in some orientations and plate-like rn-o£hers, 
i.e., as if one were rotating the bit of a spade or 
spatul a. They sometimes cu rl upward. The centrum of 

Figs. 1-5. 1,2 . Xflaria adscendens. 1. Stromata, X 
0.85. 2. Stromata surface, X 16 . 3,4 . Xylaria alata. 
3. Stromatal surface, X 16. 4. Stromata , X 2. 5-.-­
Xylaria allantoidea. Stromata, X 1. 
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this fungus is noteworthy in having very broad paraphyses 
for the small size of the pe rithecium. They are much 
larger than mature asci. 

Xylaria allantoidea (Berk.) Fr., Nova Acta Reg iae Soc. 
Sci. Opsal. (ser. 3) 1, p. 127. 1851. Figs . 5,9. 

Stromata unbranched or branched at base, clavate to 
clavate- cyl1ndri c, with rounded fert ile apices, on short 
sti pes, 5-8 em total lengt h X 1-1.5 em diam, externally 
copper- to bronze-colored, becoming black; internally 
white to yellowi sh, becoming hollow. Texture hard. Sur­
face smooth except for ostiola r papil lae . Perithecia 
0.5- 1 mm diam. Ostioles finely papillate . Asci eight­
spored, the spores arranged in a uniseri ate or partially 
biseriate manner, cylindrical, 150-180 ~m total length X 
4-5 ~m broad, the spore-bearing part 72-88 vm long, with 
apical ring bluing in Melzer's iodine reagent, quadrate, 
2 X 2 ~m. Ascospores light brown to brown, uni ce llular, 
ellipsoid-inequ1lateral, smooth, (9- )10- 12 X 3. 5-4 urn, 
wi th germ slit straight, somewhat less than spore-length. 

SPECIMENS EXAMINED: *Brown, 0. 576, 19.VIII . 1982, Parque 
Francisco Javier Cl avijero, INIREB, near Xalapa-Coatepec, 
Veracruz state , on wood (JDR;XAL); Guevara 730 , 31.!.1986, 
between Plan de la Noria and San Isidro, ,lose Maria 
~orelos municipality, Quintana Roo state, on wood (ITCV). 

NOTES: Our material seems typical for the speci es (see 
nennis, 1956; Rogers, 1984R) . 

~ 

Xylaria amphithele San Martin & Rogers, sp. nov. 
Figs. 6,113,115 ,116. 

Stromata globosa vel conica , constantia ex aggregatis 
3-4 vel ?0 peritheciorum nudorum 1-2.5 mm diam, interdum 
sterilibus appendicibus ornata, in longis attenuatis 
glabris stipitibus usque ad 2 em longitudine; extus ni­
gella; intus alba. Textura mollis. Superficies capituli 

Figs. 6-12. 6. Xylaria amphithele. Stroma, X 10. 7,8. 
Xylaria anisopleura. 7. Stromata, X 3. 8. Stromatal 
surface, X 16. 9. Xylaria al lantoidea. Stromatal 
surface, X 16. 10-12. Xylana arbuscula. 10. 
Stromata, X 1.5. 11. Stromatal surface, X 16. 1?. 
Stromata , X 1.25. 
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asperata a formis perithec i orum. Perithecia 0.3-0.5 mm 
diam. Ostiola plus minusve papillata. Asci octospori , 
cylindrici, sti pitati, 1?.9-175 ~m longitudine tota X 
9.5- 11 ~m crassi, partibus sporiferis 79-102 ~m, annulo 
apicali in liquore ~elzeri cyanescente, inverse petasi ­
formis, 3. 5-4 .5 ~m alto X 2.5-3 ~m crasso. Ascosporae 
brunneae, unicellulares, el lipsoideo-inaequilaterales 
cum rotundatis extremis, omni extremo cum cylindracea vel 
globosa hyalina noncellu l ari appendicula 2-5 ~m longa X 5 
~m crassa, leves, parte colorata 12-14(-15) X (6- )7-8 ~m . 
rima germinati va recta per longitudinem sporae. Status 
anamorphosis ignotus. 

Stromata globo id to conical, composed of aggregations 
of 3-4 to 20 naked perithecia 1- 2.5 mm diam, sometimes 
with sterile api cul i, on l ong thin gl abrous stipes up to 
?. em long; externa l ly dul l black; internally white. 
Texture soft . Surface of head roughened with perithecial 
contours. Perithecia 0.3-0. 5 mm di am. Ostioles barely 
papillate. Asc1 e1ght- spored, cylindri cal, stipitate, 
129- 175 ~m tOtaT length X 9. 5-11 ~m broad, the spore­
bearing part 79- 102 ~m, the apical ring bluing in 
Melzer's iodine reagent, inverted hat-shaped, 3.5-4.5 ~m 
high X 2.5-3 ~m broad. Ascospores dark brown, unicellu­
lar, ellipsoid- inequilateral w1th rounded ends each 
bearing a cylindrical to globular hyaline noncellular 
(secondary) appendage 2-5 ~m long X 2-5 ~m broad, smooth, 
the colored part 12-14(-15) X (6-)7-8 ~m, with straight 
germ slit ful l -l ength. Anamorph unknown. 

SPECI~EN EXAMINEn: San Martin 207, VII.1987, Gomez 
Farias, Tamaulipas state, on dried fal len leaves in 
median subdeciduous rain forest (HOLOTYPE:ITCV; 
ISOTYPE: JDR). 

NOTES: This curious li ttle Xylaria is unlike any 
species known to us. It is named on the bas i s of the 
ascospore appendages, i . e., the two nipples . 

Figs. 13- 20. 13,14. Xylaria sp. aff . arbuscu la. 13. 
Stromata, X 1. 5. 14. Stromatal surface, X 16. 15,16. 
Xylaria sp. (SM 337). 15. Fertile head, X 14. 16. 
Stromata, X 2. 25 . 17,18 . Xylaria sp . aff. bambooensis. 
17. Stromata, X ?.25 . 18. Stromatal surface, X 16. 
19,?.0. Xylaria cf. brevi pes. 19 . Stromatal surface, X 
16. 20 . Stromata, X 1.8. 
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Xylaria anisopleura (Mont.) Fr., Nova Acta Regiae Soc. 
Sci. Opsal. (ser. 3) 1, p. 127. 1851 . Figs. 7,8. 
X. globosa (Spreng.: Fr.) Mont., Ann . Sci. Nat. Bot. 
Ts~. 4) 3:103 . 1855, f ide Laess0e in litt. 

Stromata unbranched or branched, subglobose to 
elongated or irregular, often moriform, sessile or 
sti pitate, 0.3-5 em total length X 0. 1-1.2 em diam; 
externally dul l black; internally white to yel lowish . 
Texture cheesy to woody. Surface usually roughened with 
wrinkles, verrucae, ostiolar papillae and , occasionally, 
tomentum. Perithecia 0.3-1 mm diam. Ostioles obscure to 
hemispherical. Asc1 eight- spored, stipitate, 230-275 urn 
total length X 8~um broad, the spore-bearing part 
158-178 urn, with apical ring bluing in Melzer's iodine 
reagent, more or less urn-shaped, 7-8 vm high X 4-5 vm 
broad . Ascospores brown to dark brown, unicellular, 
ellipsoid- 1nequ1lateral to navicular, smooth, 22-30( -31 ) 
X 7. 5-9 urn, with spiralling or oblique germ slit less 
than spore-length. 

SPECIMENS EXAMINED: Chacon 363, XI . 1987, Ejido Juli lo, 
Gomez Farias municipality, Tamaulipas state, on woo~ in 
subtropi~al forest with abu~dant Qu~rcus spp. (ITCV;JDR); 
San Martin 35, 14.X.1986, Gomez Far1as muni cipality, 
Tamaulipas state, on wood in cloud ~orest (JTCV) ; San 
Martfn 98, 8.XII.1986, Ej ido La Union, Othon P. Blanco 
municipality, Qui ntana Roo, on wood in evergreen rain 
forest (ITCV; JDR) ; San Martfn 3?4, 336, 399, VIII.1987, 
Ejido Boca de Chajul, Ocosingo municipality, Ch iapas 
sta te, on wood in evergreen forest (3 24, 336 in ITCV; JOR; 
399 in ITCV) ; Ti noco 27 , VII . 1987, "El Cielo'' ranch, 
Gomez Farfas municipality, on wood in cl oud forest 
(ITCV;JOR). 

NOTES: Our material mostly fits the common and wide­
spread concept of X. anisopleura (see Dennis, 1956; 
Perez-Silva, 1 975;~ogers et al., 1988) . One collection 

Fi gs. ?. 1-28. 21,22. Xylaria cl aviceps. 21. Stromata, 
X 1. 22 . Stromatal surface, X 16. 23-25. Xylaria 
coccophora. ?.3. Stromatal surface , X 16. ?.4. 
Stromata, X ?. 25. Stromata, X 2. 5. 26,27 . Xyl aria 
aff. comosa. 26 . Stromata , X 3. 27 . St romata l 
surface, X 8. 28 . Xylaria cf. corniculata. Stromatal 
surface, X 16. 
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(San Martfn 399) is a curious form with small stromata 
and sterile acute apices . Laess~e (in litt. ) has 
reinstated X. globosa that, in his opinion, is an earlier 
name for what 1s un1versally cal led!· anisopleura. 

Xylaria arbuscula Sacc., Michelia 1:249. 1878. 
Figs. 10-12. 

Stromata unbranched or branched from the base or 
above, cylindrical to conical, with acute sterile apices, 
nearly sessile or on short to long, nearly glabrous to 
pubescent stipes, 0.3-3.5 em total length X l-4 mm diam; 
externally blackish with gray to brown peeling outer 
layer; internally white to yellowish. Texture fairly 
hard. Surface smooth to slightly wrinkled, stipes often 
with pubescence. Perithecia 0.2-0.6 mm diam. Ostioles 
essentially umbilicate to slightly papillate. Asci 
eight-spored, cylindrical, stipitate, 130-206 vmlfOtal 
length X 6.5-8 vm broad, the spore-bearing part 60-116 
vm , with apical ring bluing in Melzer's iodine reagent, 
inverted hat-shaped, 3.5-5.5 vm high X 2.5-3 vm broad. 
Ascoseores brown to dark brown, unicellular, ellipsoid­
lnequllateral, smooth, (12-)13-18{ -19) X (4-)4.5-6 vm, 
with germ slit straight to undulate, 1/2 to 3/4 spore­
l ength to only slightly less than spore-length. 

SPECIMENS EXAMINED: Garda 5337, 9.X .1986, "El Cielo" 
ranch, Gomez Farfas municipality Tamaulipas state, on 
Quercus sp. fruit in cloud forest (ITCV); Garza 1, 
VI.1981, "El Cerrito", Monterrey municipality, Nuevo Leon 
state, on wood in submontane scrub (ITCV); Moreno 3, 
14.X.1986, Gomez Farfas, Tamualipas state, on wood in 
subdeciduous rain forest (JTCV); Moreno 19, El Cercado, 
Santiago municipality Nuevo Leon state, on wood in 
submontane scrub (ITCV ) ; *Perez-Silva, E. 6053, XI.1972, 
near _Tepoztlan, Morelos sta te, on Quercus (JDR; XAL) ; San 
Martin 4, VIII.1987, Gomez Farias, Tamaul ipas state, on 
wood in median subdeciduous rain forest ( JTCV ) ; San 
Martin 14, VIJI.1986, Gomez Farias, Tamaulipas state, on 

Figs. 29-34. 29 . Xylaria cf. corniculata . Stromata, X 
0.8. 30 Xylaria cf. curta. Stromatal surface, X 16 . 31 . 
Xyl aria cf. d1chotoma.--:r-tromata l surface, X 16. 32. 
Xylar1a cf. curta . Stromata, X 2. 33. Xylaria cf . 
d1chotoma. Stromata , X 1.25. 34 . Xylar1a aff. 
enterogena. Stromatal surface , X 16 . 
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wood in cloud forest (I TCV;JDR); San Martin 314 , Ejido La 
Union, Othon P. Blanco municipality, Quintana Roo state, 
on Swietenia macrophylla King ~ru it (ITCV); Silva 9, 
17.VII.1987 (same date as Garcia 5337 , above)(ITCV). 

NOTES: Xylaria arbuscula is a species complex and our 
specimens undoubtedly encompass more than one taxon. 
Culturing would undoubtedly be of great utility in 
elucidating this assemblage, but our material was not in 
culturable condition. Our concept of the species is 
generally that of Miller (1942), Rogers & Samuels (1986), 
and Rogers et al. (1988). Several of the specimens cit~d 
here differ from typical material, as follow: San Martin 
221 differs in conspicuous perithecial contours; San 
Mart{n 50 differs in the robust stromata; Garcia 5250 
differs in the white outer peel ing layer. 

Xylaria arbuscula usually occurs on wood. Two col­
lections are from woody fruits and, thus, little patho­
logical or ecological significance is attached to these 
occurrences, i.e., the frui t s are viewed as akin to wood. 

Xylaria sp., aff. arbuscula (Moreno 202) Figs. 13,14. 

Stromata unbranched or branched, cylindrical to 
spathulate with acute steri le apices, on long pubescent 
stipes, 2.5-3 em total length X 1-6 mm diam; externally 
blackish with white outer peeling layer; internally white 
with brownish medulla. Surface slightly rugose and other­
wise roughened by ostiolar papillae. Perithecia 0.2-0 . 5 
mm diam. Ostioles conical to hemispher1cal, conspicuous 
or obscure. Asci eight-spored, the spores arranged in a 
uniseriate or-oTSeriate manner, cylindrical, stipitate, 
110-131 ~m total length X 7.5-8.5 ~m broad, the spore­
bearing part 62-77 ~m, with apical ring bluing in 
Melzer's iodine reagent, quadrate to rectangular, 2-3 ~m 
high X 2-3 ~m broad. Ascospores dark brown, unicellular, 
ellipsoid-inequilateral w1th broadly to narrowly rounded 
ends, smooth, (10-)11-13(-14) X 4-5(-6) ~m, with germ 
slit undulate to spiralling, more or less spore-length. 

Figs. 35-40. 35. Xylaria aff. enterogena. Stromata, X 
0.8 . 36 . Xyl aria feejeensis. Stromata, X 1. 37,38. 
Xylaria grac1ll1ma. 37. Stromata, X 1.5. 38. Stromatal 
surface, X 16. 39. Xylaria feejeensis. Stromatal sur­
face, X 16. 40. Xylar1a gramm1ca. Stromatal surface, X 
16. 
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SPECIMEN EXAMINED: ~oreno ~ A. 202, X.1987, El Cercado, 
Santiago municipality, Nuevo Leon state, on wood in scrub 
forest with Quercus spp. (I TCV) . 

NOTES: This fungus looks much like a smal l-spored variant 
of X. arbuscula. The undulate to spira lling germ slits, 
however, are unlike that species. A similar fungus from 
Venezuela (Rogers et al., 1988) described as perhaps an 
atypical X. arbuscula probably represents the same taxon. 
In any case, the X. arbuscul a complex is, as yet, poorly 
understood and it-seems premature to forma lly erect 
another taxon until culturing has been accomplished (see 
notes on!· arbuscul a). 

Xylaria aristata ~ont., Ann. Sci. Nat. Bot. (ser. 4) 
3:10fi. 1855. 

Stromata globose to somewhat conical with acute 
apices, up to 3 mm high X 2 mm diam, on long, thin finely 
pubescent stipes up to 1. 3 em high ; external ly white, 
becoming gray, stipes dark brown; internally white. 
Texture becoming fairly hard. Surface roughened with 
perithecial contours and ostiolar papillae. Perithecia 
0.3-0.5 mm diam. Ostioles papillate. Asci e1ght-spored, 
cyli ndrica l , 100-115 ~m total length X ~5 ~m broad, 
t he spore-bearing part 33-45 ~m, with api cal ring bluing 
in Melzer ' s i odine reagent> quadrate, 2 X 2 ~m. Ascos~ores 
brown, unicellular, el lipso id-inequi l ateral with broad y 
or narrowly rounded ends, smooth, 9-10(-11) X (3.5-)4-4.5 
~m, with straight germ sl it ca . 3/4 spore-l ength. 

SPEC IMEN EXAMINED: San Martfn 213, 2.VIII.1987 , Ocampo, 
Tamaulipas state, on fal l en fruits of Guazuma ulmifolia 
Lam., aquiche in median subdeciduous rain forest (ITCV) . 

NOTES: Our material is much as illustrated by Dennis 
{1956) except that perithecial contours of our material 
are more evident and t he co lor is li ghter. This species 
usually occurs on leaves; ours is the first report known 

Figs. 41-47. 41. Xylaria grammi ca . Stromata, X 1. 
42,43. Xyl aria guyanens1s. 42. Stromata, X 1. 43 . 
Stromata l surface, X 16. 44. Xyl ari a kegeliana. Stroma, 
X 1.5. 45,46. Xyl aria juruens1s . 45 . Stromata, X 2. 8. 
46. Stromata l surface, X 16. 47. Xyl aria kegeliana . 
Stromatal surface, X 16. 
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to us of its occurrence on fru its. See also description 
and notes on Xylaria sp . (SM 337) herein. 

Xylaria sp., aff. bambooensis Lloyd, ~ycol. Notes 72 , 
Mycol. l.>Jrit. 7:1285 . 1924. Figs. 17 , 18 ,143. 

Stromata unbranched or branched, upright or pros­
trate, cyl1ndrical with crowded conspicuous to more or 
less naked perithecia, with long acute sterile apices, on 
short st ipes arising from swollen bases, 1. 5-4 em total 
length X 1-2 mm diam; externally blackish with evidence 
of brown outer peeling layer; internally white. Texture 
soft. Surface roughened from perithecia and tomentum, 
the stipes and lower fertile parts particularly tomentose. 
Perithecia 0.?.-0.3 mm diam. Ostioles finely papillate, 
the pap1 llae sometimes surrounded by a depressed annulus. 
Asci eight-spored, arranged in uniseriate or biseriate 
~er, short-st i pitate, 76-94 vm total length X 5.5- 7.5 
vm broad, the spore-bearing part 56-63 vm, with apical 
ring bluing in Melzer's iodi ne reagent, quadrate, 2 X 2 
vm. Ascospores light brown, unicellular, ellipsoid­
inequilateral to allantoid, smooth, (10.5- )11-12 X 3-4 
vm, with germ slit obscure. 

SPECIMEN EXAMINED: Guevara 731, 1986, between Plan de la 
Noria and San Isidro, Jose Marfa Morelos municipality, 
Quintana Roo state, on monocot wood in an acahual ( ITCV; 
JOR) . 

NOTES: This fungus greatly resembles Lloyd's photograph 
of X. bambooensis (Lloyd , 19248) . The ascospores of our 
material are much smaller than reported by Lloyd, i.e., 
20 X 6 vm. They are morphologically much like the asco­
spores described for X. magnoliae herein anc another 
taxon described elsewnere as Xylaria sp. aff. magnoliae 
(Rogers et al., 1988). The st romata likewise resemble X. 
magnoliae and X. ianthino-velutina, but the known host­
ranges of these fung1 do not 1ncl ude monocots . Thus, it 

Figs. 4~-54. 48. Xylaria cf. laevis. Stromata, Y 1.3. 
49-50. Xylaria lon~1pes. 49. Stromatal surface, X 16 . 
50. Stromata, X 1. . 51. Xylaria l ongipes var. tropica. 
Stromata, X 1.25 . 52. Xflar1a sp. aff. feejeensis. 
Stroma, X 3.25. 53,54.ylaria guazumae . 53. Stromata 
on fruit, X 1.66. 54. Fert1le part, X 16. 
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is inappropriate at thi s t i me to ass ign t his fungus to a 
known species or to erect a new one. 

Xylaria brachiata Sacc. , Ann. Mycol. 4:75. 1906 . 

Stromata unbranched or branched, upright or 
prostrate, t he fertile part short cyli ndrical to fusoid 
with perithecia immersed or with evident perithecial 
contours, with acute sterile apices, 1.5-1.8 em long X 
1-~ mm diam, on long th i n tomentose stipes 6 em or 
longer; external ly bl ack with dark brown outer peeling 
layer; internal ly wh i te. Texture fairly hard. Surface 
smooth to roughened with perithecial contours, ostiolar 
papill ae , and peeling outer layer. Perithecia 0.3-0.5 mm 
di am. Osti ol es inconspicuous to papillate. ft sci 
eight-spored , cylindrical, 130-160 vm total length X 7-8 
vm broad, the spore-bearing part 85-92 vm, with apical 
ring bluing in Melzer's iodine reagent, rectangular, 
3.5-4 vm hi gh X 1.5-2. 5 vm high . Ascospores brown, 
unice llular, ell ipsoid-inequilateral w1th broadly rounded 
ends, smooth, 11 -14( - 16) X 5-6 vm, with straight germ 
slit spore- length. 

SPECI~EN EXAMINED: Chacon 102 , X.1987 , Ej ido Al ta Cima, 
Gomez Farfas mun ici pality , Tamaulipas state, on wood in 
cloud forest ( ITCV ). 

NOTES: Dennis (1958 ) pl aced X. brachiata into synonymy 
with X. melli sii (Berk . ) Cooke [as Xylosphae ra melli si i 
(Berk~) Oenn1s]. Theissen (1909) l1kew1 se cons1dered 1t 
close to X. arbuscula Sacc. (which Dennis also placed 
into synonymy w1th X. melli sii ). Ll oyd (1919) accepted 
X. brachiata and his photograph (F ig. 1561) looks very 
much like our materi al. Later, Lloyd (1924A) wrote t hat 
X. brachiata appeared to be too close t o X. apiculata to 
oe ma 1nta1ned as a separate species. Rogers et al. 
(1 988) t entatively identified a collection growi ng on 
leaves from Venezuela as X. brachiata. The present 

Figs. 55-61. 55,56 . Xylaria malniannulata. 55. Stroma, 
X 2. 56 . Stromatal surface, X 2. 57,58. Xylaria 
magnol i ae . 57. Stromata l surface, X 16 . 58. Stromata 
on Magnolia frui t, X 1. 59,60. Xylaria ma i t landii. 59 . 
Stromata, X 2.3 . 60. Surface of fert il e part and upper 
stipe (left ) and lower stipe ( right), X 16. 61 . Xylaria 
cf. mell isii var. nuda. Stromata , X 1.66 . 
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material, like Saccardo's type, is from wood. Cultural 
and other studies might clarify the status of X. 
brachiata. 

Xylaria cf. brevipes Sacc., ,Jour . Mycol. 12:47. 1906. 
Figs. 19 , 20 . 

Stromata cylindri cal to clavate with acute steri le 
apices, on short tomentose stipes arising from bulbous 
bases, ca. 2 em total length X 2-3 mm diam; externally 
blackish; internally whitish. Texture woody. Surface 
rugose and roughened by cracking and verrucae. Peri­
thecia 0. 3-0.5 mm diam. Ostioles finely papilla~ Asci 
eight-spored, long-stipitate, 130-155 um total length_X ___ 
4-5 um broad, the spore-bearing part 75-85 um , with 
apical ring bluing in Melzer 's iodine reagent, quadrate, 
2 X 2 um. Ascospores brown, unicellular, ellipsoid­
inequilatera l with broadly or narrowly rounded ends, 
smooth, 10-11 X 3.5-4 um, with straight germ slit 
spore-length. 

SPECIMEN EXAMINED: Acosta 8, A.VI.1984, Ra1ces, 
Monterrey municipality, Nuevo Leon state, on wood in 
submontane scrub (ITCV;JOR) . 

NOTES: This is another small Xylaria that seems close to 
X. feejeensis. It resembles Lloyd's description and 
photograph (l9?.4A) of X. brevipes. We have not seen type 
material of~· brevipes. 

Xylaria claviceps San Mart1n & Rogers, sp. nov . 
Figs. 21,22,131-133. 

Stromata non ramosa vel ramosa, regulatim clavata 
apicibus rotundatis fertilibus, in stipitibus longitudi ne 
3/4 stromatis aequantibus gestis, e basibus conspicuis 
tumidis pannosis exorientibus, 7-8 em longa X 5-7 mm 

Figs . 62-71 . 62,63. X~l aria cf. microceras. 62 . 
Stromata, X 2.3. 63.tromatal surface, X 16 . 64,65 . 
X{laria multiplex. 64. Stromatal surface , X 16. 65. 
S romata X 3. 66,67. Xylar ia "muscula". 66. Stroma X 
?.8. 67. Stromatal surface, X 16. 68,69. Xylaria cf. 
nigrescens. 6A . Stromata, X 1.3. 69. St romata l sur­
face, X 16 . 70,71. Xylaria oxyacanthae. 70 . Stromata, 
X 1.3. 71. Stromatal surface, X 16. 
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crassa; extus atra cum strato exteriore cinereo de lapso, 
ostiolis ab albida materia circumcintis; intus alba. 
Textura similis casio vel lignosa. Superficies asperata 
ab parvis rugis, strato delapso, et papi l l is ostiolorum. 
Perithecia 0.3-0.5 mm diam. Ostiola papillata. Asci 
ostospori, cylindrici, longe stipitati, 92-122 ~m longi­
tudi ne tota X 5.5-6 ~m crassi , partibus spori feris 46-62 
vm, annulo apicali in li quore Melzeri cyanescente, 
quadrato, 2 X 2 ~m. Ascosporae f uliginosae , unicellu­
lares, late ellipsoideo-inequilaterales, leves, (8- )8.5-9 
(-10) X 4-5 ~m. rima germinativa inconspicua recta plus 
minusve longitudine sporae. Status anamorphosus ignotis . 

Stromata unbranched or branched, regularly clavate 
with rounded fertile apices, on long stipes representing 
ca . 3/4 of entire length, originating from conspicuous 
swollen pannose bases, 7-8 em long X 5-7 mm diam; exter­
nally dull black with gray outer shredding or flaking 
layer, the ostiolar areas surrounded by whitish material; 
internally white. Texture cheesy to woody. Surface 
roughened by small wrinkles, peeling layer, and ostiolar 
papillae. Perithecia 0.3-0.5 mm diam. Ostioles papill­
ate. Asci e1ght-spored, cylindrical, long-stipitate, 
96 -122-umitotal length X 5.5-6 vm broad, the spore-beari ng 
part 46-62 ~m. with apical ring bluing in Mel zer's iodine 
reagent, quadrate, 2 X 2 ~m. Ascospores nearly black, 
unicellular, broadly ellipsoid-1nequ1lateral, smooth, 
(8- )8.5-9(-10) X 4- 5 ~m. with inconspicuous straight germ 
slit more or less spore-length. 

SPECIMEN EXAMJNED: San Martfn 356, Vlll.1987, "El 
Muneco", Ejido Lorna Bonita, Ocosingo municipality, Chiapas 
state, on wood in evergreen rain forest (HOLOTYPE: ITCV). 

NOTES: This fungus has a gr,eat resemblance to X. 
hhperythra (Mont.) Fr. as illustrated by Dennis-(1956). 
T e surface of our fungus i s grayish rather than 
cinnamon-colored and the ascospores are much smaller than 
those reported for _!. hyperythra. 

Figs. 72-7?.. 72. Xylaria pallida . Stromata, X?. 73, 
74. Xylaria ~allide-ost1olata. 73. Stroma, X 0.6. 74. 
Ostioles, X 1 . 75,76. Xylaria persicaria. 75. Strom­
atal surface, X 16. 76 . Stromata on fru1t, X 2. 77,78. 
Xylaria ~hyllocha ris. 77 . Stromata, X 3. 78. Fertile 
part, X 6. 
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Xylaria coccothora Mont., Ann. Sci. Nat. Bot . _(ser. 3) 
3:109. 855. F1gs. 23-25. 

Stromata unbranched or with 2 or more branches, 
cyl indr1ca l bear ing more or less conspicuous perithecia, 
with acute sterile apices, on short to long smooth 
stipes , 1.5- 6 em total length X 1-3 mm di am; externally 
black with remai ns of whitish, yell owish or browni sh 
peeling outer layer; internally white. Texture fairly 
soft. Surface nodulose from perithecial contours . 
Perithecia 0. 4-0.8 mm diam. Ostioles sli ghtly raised. 
Asci e1ght-spored, cyli ndri cal, stipitate, 150-163 ~m 
total length X 5-5.5 ~m broa d, the spore-bearing par t 
80-88 ~m, with apical ring bluing i n ~elzer's iodine 
reagent, quadrate, 2.5-3 X 2. 5-3 ~m . .Ascospores brown, 
unicellular, ellipsoid-inequilateral w1th rounded ends, 
smooth, 10- 11( - 13) X (3 . 5- )4-4. 5 vm , with s t raight germ 
s li t less than spore-length. 

SPEICMENS EXAMINED: Chacon-Jimenez 192, 1. XI.1987, Eji do 
Al ta Cima, Gomez Farias muni cipal ity , Tamaulipas state, 
on wood in cloud forest (ITCV;JDR) ; Garcia 5423, 
10. XIJ. 1986, Fel ipe Ca rrillo Puerto , Qui ntana Roo state, 
on wood in medi an subdeciduous rain forest ( ITCV; JOR ) ; 
San ~a rtin 101 , 8.XII.1986 , Ej i do La Union, Othon P. 
Rl anco muni cipality, Quintana Roo state , on wood in 
subdeciduous rain forest ( ITCV ; JDR). 

NOTES: This matPrial f its our concept of X. coccophora 
(see Dennis, 1956; Rogers et al .• 1988) . [aess~e (in 
l itt . ) indicates t hat some materia l from ~exi co would be 
better placed in X. compressa Pat. et Ga ill. (see also 
Joly, 1968 and Perez-S1 l va, 1975). 

Xylaria aff. comosa (Mont.) Fr., Summa Veg. Scand . Sect . 
Post., p. 381. 1849. Figs. 26 , 27 . 

Figs. 79-87. 79 . Xllaria polymorpha. "Ophiopoda" type 
stroma , X 0. 5. 80,8 • Xtl aria scabricl avul a. 80. 
Stromata, X 5.75 . 81 . S romatal surface, X 16. 82 ,83. 
Xylaria schwe ini tzii . 82. Stroma, X 2. 83 . Stromata l 
surface , X 16 . 84. Xyla ria scruposa . Stromata , X 1. 
85 ,86. Xyla r ia sp . G 729. 85. Stromata, X 1.3 . 86. 
Stromatal surface, X 16 . 87 . Xylaria scruposa. 
Stromatal surface , X 16. 
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Stromata subglobose to pyriform to oblong, up to 1 
em long X 5 mm diam, on long thin stipes up to 4 em long 
X 1-1.5 mm diam; externally shiny black with white 
sloughing patches; internally white and perhaps becoming 
hollow. Texture very hard. Surface smooth except for 
white sloughing patches, ostiolar papillae, remnants of 
conidial processes immediately below ferti l e part, and 
short hairs on stipe. Perithecia not seen intact. 
Ostioles strongly papillate. Asci not seen. Asco­
spores brown, unicellular, ell;p$0id-inequilateral with 
abrupt pinched ends, smooth, (25-)29-33( -36) X 7-8(-9) 
vm, with germ slit straight, slightly less than 
full-1 ength. 

SPECIMEN EXAMINED: San Martfn 350, "El Muneco, F.jido 
Lorna Bonita, VIII. 1987, Ocosingo muni cipality, Chiapas 
state, on wood i n evergreen rain forest (ITCV). 

NOTES: Our stomata are sma l ler than those reported by 
Dennis (1956) and Rogers et al . (1 988). Material of the 
l atter authors have ascospores with spiral germ slits, 
whereas our ascospores have straight germ slits. T. 
Laessde (in litt.) reports t hat the type of X. comosa is 
sterile. The lectotype selected by him has ascospores 
with straight germ slits, long secondary appendages, and 
according to our data, a cellular appendage on one end. 
Material having ascospores with a spiralling germ slit 
and devoid of appendages fsuch as described by Rogers et 
al. (1988)] is being descri bed as X. comosoides Laess0e. 
Our present material differs f rom X. comosa sensu Laessde 
in the generally smaller fertile parts and in having 
ascospores without appendages. We thus hesitate to call 
our material X. comosa until additional collections ha ve 
been made an~relevant cultures compared. 

Figs. R8- 98. 88 ,89. X~laria cf. longiana. 88. 
Stromata, X 1. 8. 89. :tromata l surface, X 16. 90. 
Xylaria sp. SM 39 . Stromatal surface, X 16. 91. 
Xylar1a sp . SM 64. Stromatal surface, X 16. 92. 
X~lar1a sp. SM 39. Stromata, X 2. 93. Xflaria sp. SM 
6 . Stromata, X 2. 94 . X~la ria sp. SM 2 1. Stroma on 
leaf, X 4.5. 95,96. Xylar1a sp. SM 303 . 95. Stromata, 
X 1.75. 96. Stromatal surface, X 16. 97,98. Xylaria 
sp. S~ 359. 97. Stromata, X 7. 98. Stromata l surface, 
X 16. 
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Xylaria cf. corniculata Sacc., Ann. Mycol. 4:75. 1906 
Figs. 28 ,29 . 

Stromata unbranched or branched, clavate to 
irregular, terete to compressed, with sterile acute 
apices, on short to long stipes, 4-9 em total length X 
2-5 mm diam; externally blackish with brown peeling outer 
layer; internally white. Texture woody. Surface rough­
ened by wrinkles and ostiolar papillae; stipes sometimes 
tomentose. Perithecia 0.4-0.6 mm diam. Ostioles papill­
ate. Asci e1ght-spored, cylindrical, stipitate, 144-186 
vm totar-Tength X 7.5-9 vm broad, the spore-bearing part 
104-126 vm, with apical ring bluing in Melzer's iodine 
reagent, rectangular, 5-6 vm high X 4-5 vm broad. 
Ascospores brown to dark brown, unicellular or with 
m1nute hyaline cellular appendage, ellipsoid-inequilateral 
to navicular, with narrowed to acute ends, smooth, 
(15.5-)16.5-18(-20) X 6-7(-7.5) vm, with spiralling germ 
slit spore- length. 

SPECIMENS EXAMINED: Chac6n 110, Xl . 1987, Ejido La 
Libertad, Llera municipality, Tamaulipas state, on wood 
in riparian site (ITCV:JDR); Garcia~4913B, ~.1985 and 
4949, 4.X.l985, "El Cielo" ranch, Gomez Farias 
municipality, Tamaulipas state , on wood in cloud fore§t 
(ITCV:JDR) ; San Martin 209 , 16.VII. 1987 , data as Garcia 
(above)(!TCV: JDR) . 

NOTES: These. collections resemble X. scruposa in asco­
spore size and gross morphology of stromata. Ascospore 
germ slits are spore-length in this material; they 
usually are less than spore-length in undoubted X. 
scruposa. Our material fits the Saccardo description of 
X. corn1culata Sacc. and, al though we have not seen type 
materlal, we tentatively consider it to be this species. 
Our material is remini scent of Lloyd's photograph (Fig. 
2675)(1924A) of!· corniculata . 

Xylaria cubensis (Mont.) Fr., Nova Acta Regiae Soc. Sci. 
Opsal. (ser. 3) 1, p. 126. 1851. 

Stromata clavate with rounded fert ile apices, on 
short stipes, 1.7-5 em total length X 7-10 mm diam; 
externally copper-colored, blackening with age; internally 
white , becoming hollow and i nrolled. Texture hard, but 
fragile. Surface smooth except for osiolar papillae and 
fine cracking. Perithecia 0.4-0.6 mm diam. 
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Ostioles finely papillate. Asci eight-spored, cylindri­
cal. long-stipitate, 1?.5-160~total length X 4-6 ~m 
broad, the spore-bearing part 58-65 ~m long, with apical 
ring bluing in Melzer's iodine reagent, quadrate, 2 X 2 
~m. Ascospores brown to almost black, unicellular, 
ellipsoid-inequilateral with rounded ends, smooth, (7-) 
8-10(-11) X 4-5(-6 ) vm, with germ slit unclear, but 
probably long. 

SPECIMENS sXAMI~ED: Guevara 723, no date, "San Miguel" 
ranch, Jose Maria Morelos municipality, Quintana Roo 
state, in aca hual (ITCV,JDR); *Madrigal Xavier 2138-12, 
near Chocolhaito, Chakalah, Chiapas state (JDR,XAL); San 
Martfn 1, 17.VIII .1986 ; 15, 1985; 24 , 14.X.1986, Gomez 
Farfas, Tamaulipas state, on wood in subdeciduous rain 
forest (ITCV,JDR ) ; San Martfn 387, VI.1987, Ocampo, 
Tamaulipas state, on wood in subdeciduous rain forest. 

NOTES: Most of the material fits our concept of X. 
cubensis (and see Rogers, 1984B; Rogers et al., 1~88). 
Perez-S1lva (1975) has described and illustrated it from 
Mexico. One collection (San Martfn 15) is atypical in 
having conspicuous surface scales, solid flesh at matur­
ity, and somewhat longer ascospores (9-1?. X 4-5 ~m) . 

Xylaria cf. curta Fr., Nova Acta Regi ae Soc. Sci. Upsal. 
(ser. 3Jl,"""p. 126. 1851. Figs. 30,32. 

Stromata unbranched or branched, cylindric-clavate 
with rounded fertile apices, on stipes often arising from 
pannose bases, 1.5-3.5 em total length X 2. 5-5 mm diam; 
externally blackish with whitish to tan sloughing scales; 
internally white. Texture woody. Surface roughened by 
wrinkles and scales. Perithecia 0.3-0 .5 mm diam. 
Ostioles inconspicuously papillate. Asci eight-spored, 
cylindrical, long-stipitate, 117-158 ~ota l length X 
5-6.5 ~m broad, the spore-bearing part 65-73 ~m . with 
apical ring bluing in Melzer's iodine reagent, quadrate, 
1.5-2 X 1.5-2 ~m. Ascospores brown, unicellular, 
ellipsoid-inequilateral with broad to narrow ends, 
smooth, (9 .5-)10-11 X 4-4.5 ~m. with straight germ slit 
more or less spore-length. 

SPECIMEN EXA~INED: Garcfa 5404, 2.VII.1986 , Gomez 
Far1as, Tamaulipas state, on wood in median subdeciduous 
rain forest ( ITCV). 
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NOTES: This fungus is placed in X. curta primarily on 
ascospore size and the white scales on-stromata. 
Stromata are less robust than usually encountered 
([)ennis, 1956; Rogers, 1983). 

Xylaria cf. di chotoma (~ont.) Fr., Nova Acta Regiae Soc. 
Sci. l!psal. (ser. 3) 1, p. 127. 1851. 

Figs. 31,33 . 

Stromata unbranched or branched, cylindrical, terete 
or compressed, bearing perithecia with more or less 
evident contours, with acute steril e apices, on ill­
defined stipes, up to 7 em total length X 2-4 mm diam; 
externally dark brownish to blackish; internally white. 
Texture soft to somewhat woody. Surface roughened with 
perithecial contours, wrinkles, and tomentum, the stipes 
conspicuously tomentose. Perithecia 0.3-0.7 mm diam. 
Ostioles finely papillate. Asc1 e1ght-spored, the spores 
arranged in a uniseriate or partly biseriate manner, 
cylindrical, long-stipitate, 112-150 ~m total length X 
4-6.5 ~m broad, the spore-bearing part 59-75 ~m long, 
with apical ring bluing in Melzer's iodine reagent, rec­
tangular, 2-3 ~m high X 1.5-2 ~m broad. Ascospores 
yellowish, unicellular, ellipsoid-inequilateral to fusoid 
or crescentic, smooth, 10-13(-14) X (2.5-)3-4 ~m, with 
germ slit obscure. 

SPECI~EN EXAMINED: Garza-Ocanas 608, 18.VII!.1986, Ejido 
La Encantada Zaragoza municipality, Nuevo Leon state, on 
Quercus sp. wood in Quercus - Pinus forest (ITCV). 

NOTES: Our material seems to represent X. dichotoma in 
general stromatal morphology and ascospore s1ze. However, 
the ascospores are paler and more crescentic than usual ly 
encountered and the germ slit obscure. There is the same 
problem in assigning this fungus without question to X. 
dichotoma as encountered in assigning certain collections 
to X. lanthino-veluti na and!· magnoliae, as discussed by 

Figs . 99-107. 99,100. Xylaria sp. SM 331. 99 . 
Stromata, X 3.8. 100. Stromatal surface, X 16 . 101,102. 
Xylaria sp. SM 372. 101. Stromatal surface, X 16. 102. 
Stromata, X 2.5. 103, 104. X{laria squamulosa. 103. 
Stromata, X 3.6. 104. Stroma al surface, X 16. 105-107. 
Xylaria uniapiculata. 105,106. Stromata, X 1.6. 107. 
Stromatal surface, X 16. 
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Rogers et al. (1988). Unt il such speci es or species 
complexes are more widely coll ected and cultured and 
otherwise compared, their status wi ll remain uncertain. 

Xylaria aff . enterogena (~ont . ) Fr. , Nova Acta Regiae 
Soc. Sci. Opsal. (ser. 3) 1, p. 127 . 1851. 

Figs. 34,35,146- 148. 

Stromata coni cal to irregular with rounded ferti l e 
apices, on short to long stout stipes, 1.8-6.8 em total 
l ength X 0.4-3 em diam, externally dirty white to 
yellowish with black ostioles and fine cracks, the stipes 
reddish brown, pannose and spongy; internally whitish, 
someti mes with perithec i a deep withi n the f l esh. Texture 
very hard. Surface smooth except for major wrinkl ing and 
infolding. Perithecia 0.5-1 mm diam. Ostioles slightly 
raised . Asci eight-spored, cylindrical, stipi tate, 
232-?76 vm total length X 8. 5- 12 vm broad, t he spore­
bearing part 156- 170 vm long, with apical r i ng bl uing in 
Mel zer's iodine reagent, quadrate to sl i ght ly cuneate, 
3.5-4 vm hi gh X 2.5-3 . 5 vm broad. Ascospores dark brown, 
un icellular, el l ipsoid-inequilatera l w1th broadly or nar­
rowly rounded ends, smooth, (19-)20-?3( -25) X 8-9.5(-10) 
vm, with spiralli ng germ slit. 

SPECIMENS EXAM INED: Jesus Garda 7, no date, "Rincon de 
la Sierra", Vill a ~l uarez munici pali ty, Nuevo Leon state, 
on wood in forest of Quercus spp. and Sargentia sp. 
(1TCV); Ava l os 25, VII.1987, Ejido Conrado Casti llo, 
Hida l go municipal ity, Tamaulipas state, on wood in cloud 
forest (ITCV, JDR); Martinez 26, 8.VII.1984 , "El Cielo" 
ranch, Gomez Farfas municipality, Tamaulipas state, on 
wood i n cloud forest (ITCV, JDR). 

NOTES: Our fungus resembles X. entero2ena in the color 
of the fertile part. It differs in be1ng much more 
robust, in having spongy pannose stipes , and in having 
definitely raised ostiolar rims . It has apparently been 
encountered only in Mexico and might represent a new 
taxon . 

Xylaria enteroaena is a subject of confusion . 
Dennis (1956) cons1 ered it to be a form of X. telfairii. 
Rogers et al. (1988) considered it different-from X. 
telfairii by reason of its smaller stromata, ascospore 
characteristics, stromatal col or, and cu l tural 
characteristics. There is no question, however, that X. 
enterogena and X. telfa i rii are closely rel ated. 
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Martin (1970) indicated that X. enterogena is 
clavate, hollow, and has ascospore$ with sp1ralling germ 
slits. This latter feature agrees with our present 
material . However, the si ze of ascospores of our 
material averages larger than ascospores cited by Martin 
(1970) and Rogers et al. (1988) . 

Saccardo (1882), citing Montagne, mentioned soli d 
stromata and deeply embedded perithecia in addition to 
more common shallowly placed ones. Some of our material 
shows deeply embedded perithecia. 

Xyl aria feejeensis (Rerk.) Fr., Nova Acta Regiae Soc. 
Sci. Opsal. (ser . 3) 1, p. 128. 1851. 

Figs . 36,39. 

~tromata unbranched or branched, cylindric-clavate, 
spathulate, or irregular, with rounded fertile apices, on 
short to long stipes that sometimes originate from 
pannose bases, ?.5-6.5 em total length X 5-10 mm diam; 
externally dull blackish, the ostiolar area sometimes 
surrounded by white deposits; internally white to 
yellowish. Surface roughened by wrinkles and ostiolar 
papi l lae and, frequent ly, by surface cracking and/or 
perithecial contours. Perithecia 0.4-0.8 mm diam. 
Ostioles finely papillate to discoid. Asci eight-spored, 
cylindrical, long-stipitate, 102-135 vm total length X 
4. 5-5.5 vm broad, the spore-bearing part 62-70 vm , with 
apical ring blui ng in Melzer's i odine reagent, quadrate, 
2 vm high X 1.5-2 vm broad. Ascospores brown to nearly 
black, unicellular, ellipsoid- inequil atera l with rounded 
ends , smooth, (8- )8.5-11 (-12) X 4-4. 5(-5) vm, with 
straight germ slit spore-length or nearly so, sometimes 
inconspicuous . 

SPECIMENS EXAMI~ED: *Alonso, L. 38, San Rafael muni ci ­
pality, Mexico state, on wood {JDR;XAL); Garcia 3181, 
9.X.1983 and San Martfn 391, IX.1987 , El Cercado, 
Santiago municipality, Nuevo Leon state, on wood in 
submontane scrub fi TCV;JOR); Garcfa 5106, 2.VII.1986 and 
San ~lartfn 723, 21.VI I. 1986 , Gomez Farfas, Tamaulipas 
state, on wood in median subdeciduous rain forest (5106 
in ITCV;JDR; 723 in ITCV); San Martfn 241 , 10.VIII.1987, 
Ocampo, Tamaulipas state , on wood i n median subdeciduous 
rain forest (ITCV;JDR); San Mart{n 328, Ejido Boca de 
Chaju l , Ocosingo municipality, Chiapas state, on wood in 
evergreen rain forest (ITCV;JDR) . 
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NOTES: Our concept of X. feejeensis is generally that of 
Dennis (1956). Most coTlect1ons could probably be accom­
modated as!· corniformis {Fr. ) Fr . (see Laess0e, 1988). 

Xylaria sp. aff . feejeensis Fig. 52. 

Stromata unbranched or branched, cylindrical to ir­
regular, terete to flattened, on abruptly narrowed short 
to long stipes, 1.5-3.5 em total length X 2.5-4 mm diam; 
externally dull black with remains of a lighter colorerl 
outer layer; internally whitish. Texture hard. Surface 
rugose with cracks and verrucae . Perithecia 0.3-0.5 mm 
diam. Ostioles hemispherical. Asc1 e1ght- spored, cy­
lindrical, long-stipitate, 112-1~m total length X 
5.5-7 ~m broad, the spore-bearing part 57-80 ~m long, 
with apical ring bluing in Melzer's iodine reagent, 
quadrate, 2 X 2 ~m. Ascospores light brown to dark brown, 
unicellular, ellipsoid-1nequ1lateral with broadly rounded 
or narrowly rounded ends, smooth, 9-10(-11) X 4-4.5(-5) 
~m. with stra ight germ slit full-length. 

Figs. 108-122. 108-110. Xy laria ma~niannulata. 108. 
Ascospore wi th germ slit, X 940. IO . Ascospore ap­
pendage, X 41 25. 110. Ascus apica l ring. Arrow points 
to the apex of ring, X 940. 111,112. Xlla ria squamulosa. 
111. Ascospore with germ slit, X 940. 12. Ascus 
apical ring, X 940. 113. Xylaria amphithele. Ascus 
apical ring, X 2055. 114 . X~lana sp. SM 337. 
Ascospore with cellular appen age, X 750. 115,116. 
Xylaria amphithele. 115 . Ascospore with noncellular 
appendages (arrows ) X 3280 . 116. Ascospore with germ 
slit , X 3280. 117-122. Xylaria alata. 117. Ascospore 
apex showing curled cellular appendage (arrow), X 10,000. 
118. Ascospore with cel lular appendages oriented in the 
"broad" dimension (arrows), X 3300. 119. Ascospore with 
cellular appendages oriented in the "narrow" dimension 
(arrows), X 3300. 120. Section of closely packed broad 
paraphyses, X 3300 . 121. Ascospores, one showing 
cellular appendages in the "narrow" dimension (arrows ) , X 
5000 . 122 . Ascospore with cel lul ar appendages oriented 
in the "broad" dimension, X 7000. 

Figs. 114,115,118, 119 ,1 20 by darkfield phase micro­
scopy . Figs . 121,122 by scanning electron microscopy. 
Other figs. by brightfield microscopy. Figs. 110 , 112,113 
from mounts in Melzer's reagent. Other material examined 
by light microscopy from water mounts. 
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SPECIMEN EXAMINED: San Martin 47, 8. XI .1986, "Los 
Troncones", Ciudad Victoria municipality, Tamaulipas 
state, on wood along stream (ITCV) . 

NOTES : This fungus probabl y represents a small-stromatal 
form of X. feejeensis. See notes on X. feejeensis 
herein. -

Xylari a gracil l ima (Fr. ) Fr., Nova Acta Regi ae Soc. Sci. 
Opsal. (ser. 3) 1, p. 128. 1851. 

Figs. 37,38 , 144,145. 

Stromata unbranched or branched, prostrate or up­
right, each stroma consi sti ng of a rachis bearing scat­
tered to crowded, naked perithecia, extended upward into 
short or long acute apex and downward i nto a short or l ong 
tomentose stipe , 3- 12 em total length X 1-3 mm diam. 
Externally black; internally white. Texture soft. Sur­
face smooth except for naked perithecia. Perithecia 
0.4-0.8 mm diam. Ostioles papillate. Asc1 e1ght-spored, 
cylindrical, l ong-stipitate, 128-165 llm total length X 

Figs. 123-144. 123. X~laria longipes var. tro~ica. 
Ascospores showing port1ons of germ slit, X 205 . 124-126. 
Xylaria uniapiculata. 124. Ascospores, one with germ 
sl1t, X ?.055 . 125. Ascospore with cellular appendage 
(arrow), X 1800. 126 . Ascus apical ring, X 2000. 
127-130 . Xtlaria guazumae. 127. Ascospore with germ 
slit, X 205 • 128. Ascospo re, X 2055. 129 . Ascus 
apical ring, X 2000. 130. Ascospore with noncel lul ar 
appendages (arrows), X 1800. 131-133. Xylaria cl avicees. 
131. Ascospores , X 2055. 132. Ascospore with germ s l1 t, 
X 2055. 133. Ascus apical ring, X 2000. 134-136. Xylaria 
scabriclavula . 134. Ascus apical ring, X 2000. 135. 
Ascospores, X 2055. 136. Ascospore with germ sl it, X 
2055. 137- 139. Xylaria juruensis. 137. Ascospore with 
germ slit, X 2055. 138. Ascospore, X 2055. 139. Ascus 
apical ring, X 1560. 140-142. Xylari a cf. l aevis. 140. 
Ascospore with slit, X 2055. 141. Ascospore, X 2055. 142. 
Ascus apical r ing, X 2055. 143. Xyl aria sp. aff. bambooensis. 
Ascospores, X 2055 . 144 . Xyl aria grac1llima. Ascospore 
with germ sli t, X 2055. 

Figs. 1?5,130 by darkfield phase microscopy . All 
other figs. by brightfield microscopy. Figs. 126,129,133, 
134,139,142 from mounts in Melzer's reagent. Other 
material examined in water mounts. 
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6-7.5 ~m broad, the spore-bearing part 74-84 ~m , with 
apical ring bluing in Melzer's i odine reagent, rectangular, 
4-4.5 ~m high X 2.5-3 ~m broad. Ascos~ores brown to dark 
brown, unicellular, ellipsoid-inequila eral with broadly 
or narrowly rounded ends, smooth, 10-12(-13) X 4-5 ~m, 
with straight germ slit less than spore-length. 

SPECIMENS EXAMINED: San Martfn 111, 9.XII.1986, Felipe 
Carrillo Puerto, Quintana Roo state, on material buried in 
soil in median subdeciduous rain forest (ITCV); San Mar tin 
210, 16.VII.1987, Gomez Farfas, Tamaulipas state, on mate­
rial buried in soil in median subdeciduous rain forest 
(ITCV;JDR). 

NOTES: Dennis (1970} considered this species a synonym of 
X. i naequalis Berk. & Curt. (as Xyl osphaera) . Our concept 
of X. 1naequalis is of a somewhat more robust fungus with 
perTthecia placed more or less on one or two sides of a 
rach i s, much as illustrated by Dennis (1956). Miller ' s 
photos of X. gracillima ( in possession of JOR) show fusoid 
ascospores~ According to Lloyd (1918A) material of J . 
Rick has fusiform spores 24-28 X 6 ~m ; Lloyd accepted 
Rick's interpretation of the species . Clearly, t he 
Xyl arias with naked perithecia on a narrow rachis need to 
be stud ied as a group before t heir indi vidual taxonomic 
and nomenclatura l status becomes clear. 

Xyl aria rammica (Mont.) Fr., Nova Acta Regiae Soc . Sci. 
Opsa . ser. 3) 1, p. 128. 1851. Figs. 40,41. 

Figs . 145- 155. 145 . Xylari a 2racillima. Ascus apical 
ring, X 2055. 146-148. X*lar1a aff. enterogena. 146 . 
Ascospore with germ slit, 2055. 147. Ascus apica l ring, 
X 1560. 148. Ascospore, X 1560. 149,150. Xflaria kege­
liana. 149. Ascospore witn portion of spiral ing germ 
STTr: X 1560. 150. Ascus apical r ing, X 2055. 151-153. 
Xylaria cf. nigrescens. 151. Ascospore with germ sl it, X 
1560. 152 . Ascus ap1cal ring, X 1560. 153 . Ascospore, X 
1560 . 154,155. X~laria pallide-ostiolata. 154. Asco­
spore with germ sl1t, X 2055. 155. Ascus apical ring, X 
1560 . 

All figs. by brightfield microscopy. Figs. 145,147, 
150,152,155 from mounts in Melzer's reagent. Other 
material examined i n wate r mounts. 
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Stromata unbranched or branched toward base, 
cylindric-clavate to cylindric-fusiform, with apices 
rounded and fertile or acute and sterile, on short to long 
stipes originating from pannose bases, 7-13 em total 
length X 5-7 mm diam; externally at first whitish, dark­
ening in such a manner that darker areas and rema ining 
whitish areas appear as vertical stripes; internally 
whitish to yellowi sh, becoming hollow. Surface smooth 
except for stripes. Perithecia 0.4-1.2 mm diam. Ostioles 
punctate, in dark str1pes. Asci ei ght-spored, cyli ndrical, 
long-stipitate, at least 150~ ~m total length X 5-7 ~m 
broad, the spore-beari ng part ca . 70 ~m long, with apical 
ring bl uing in Melzer's iodine reagent, rectangular, 3 ~m 
high X 1. 5-2 ~m broad. Ascospores brown to dark brown, 
unicell ul ar, ellipsoid-inequilateral with narrowed to 
somewhat pinched ends, smooth , (9.5-)10-12 ( -12.5) X 
(4.5-)5-5.5 ~m, with straight germ slit spore-length. 

SPECIMENS EXAMINED: San Martin 325, 23.VIII.1987, Ejido 
Lorna Bonita, Ocosingo municlpality, Chiapas st~te, from 
wood in evergreen rain fores! (ITCV,~DR); Garcia 4891, 
JX.1985, "El Cielo" ranch, Gomez Farias municipal i ty, 
Tamaulipas state , on wood in cloud forest (I TCV ) ; 
*Xelhuantzi , M.S. 100, 4.XI.1978, Cerro del Tepozteco, 
Tepoztlan, Morelos state, on wood (JDR;XAL). 

NOTES: Denni s (1958) believed t hat specimens differing 
from X. grammica in having th inner stromata and acute 
steriTe apices shou l d be referred to X. venustula Sacc. 
We have both kinds of stromata in our-collectlons and 
believe that they represent one and t he same species. We 
refer to all of these intergrading forms as X. grammica . 
Cultural and other data bearing on this probTem would be 
desirable. Typical X. grammi ca from ~exico has been 
described and illustrated by Perez-Silva (1975). 

Xylaria guazumae San Martin & Rogers , sp. nov. 
Figs. 53,54,127- 130. 

Stromata discoidea vel subgl obosa vel globosa, 
constantia ex aggregatis peritheciorum plus minusve 
nudorum 1-2 mm di am, stipitibus ca pillaribus usque ad 5 em 
longis, plerumque solitaria sed interdum caespitosa. 
Extus nigra; intus alba. Textura molli s. Superficies 
asperata a formis peritheciorum. Perithecia 0.5-0. 7 mm 
diam. Asci saepe biseri ate octospori, cylindrici, 
stipitati , 148- 212 ~m longitudine tota X 7-7.5 ~m crassi, 
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partibus spori feris 100-13? vm, annulo apicali in liquore 
Melzeri cyanescente, oblongo, 2.8-3. 2( -3.8) vm alto X 2-
?.5( -3 ) vm crasso. Ascosporae brunneae, unicellu lares, 
ell ipsoideo-inaequilaterales cum late vel anguste 
rotundatis extremis , omn i extremo cum rotundata hyalina 
noncellul ari appendicu l a usque ad 5 vm longa X 5 vm crassa, 
leves, (14- )15-18(-19) X 5.5-6 ~m, rima germinativa 
leviter mi nus quam longitudo sporae . Status anamorphosis 
i gnotus . 

Stromata discoid to subg l obose to globose, composed 
of aggregat1ons of more or less naked perithecia 1-2 mm 
diam, with hair-li ke stipes up to 5 em long, usually 
sol itary, but sometimes cespitose. Externally black; 
internal ly white. Texture soft. Surface roughened by 
perithecial contours. Perithecia 0.5-0. 7 mm diam. 
Ostioles conical. Asci e1ght-spored, the spores often 
arranged in a biser1ate manner, cylindrical, stipi tate, 
148-?.12 vm total length X 7-7.5 vm broad, the spore­
bearing part 100-132 vm, with api cal ri ng bluing in 
Melzer' s iodine reagent, rectangular, 2.8-3 . 2(-3 .8) vm 
high X 2-2. 5(-3) vm broad. Ascospores brown, unicellular, 
el lipsoid- i nequi l ateral with broadly or narrowly rounded 
ends, each bearing a rounded hyal ine noncellular appendage 
up to 5 vm long X 5 vm broad, smooth, (14- )15- 18(-19) X 
5.5-6 vm, with straight germ slit slightly less than 
full-length. Anamorph unknown. 

SPEC IMENS EXAMINED: San Martin 208, 1987 , Gomez Farias, 
Tamaulipas state, on fallen fruits of Guazuma ulmifolia 
Lam. ("aquiche" or "guazima") in median subde~1duous rain 
forest (HOLOTYPE:JTCV; !SOTYPE:JDR); San Martin 343, 
2.VIII.l987, Ocampo, Tamaulipas state, on fallen fruits of 
Guazuma ul mifol ia Lam. in low deciduous rain forest 
( ITCV; ~1['lR) . 

NOTES: The present fungus resembles X. heloidea, but 
ascospores of that species do not bear consp1cuous 
secondary appendages. 

Xylaria guyanensis (Mont.) Fr., Acta Regiae Soc. Sci. 
Opsal. (ser . 3} 1, p. 127. 1851. Fi gs. 42,43. 

Stromata clavate with rounded fertile apices, on 
short st1pes with discoid bases, 4-5 em total length X 
0.8-1.2 em diam; external ly gray-yel l owi sh, becoming 
blackened; i nternally white to yel l owish, becoming hollow. 



Texture hard to very hard but frag ile. Surface smooth 
except for minute cracks and ostiol es. Peritheci a 0.8- 2 
mm diam. Asc i not intact, cylindrical, e1ght-spored, t he 
spore bear~part 110-120 X 5.5-6 vm, with api cal ring 
bluing in Melzer 's reagent, quadrate to almost rectangular, 
2.8-3 vm high X ?.-3 vm broad. Ascospores brown, unicell­
ular, ellipsoid-inequil atera l to nav1cular, with rounded 
ends, smooth, (14- )15-17. 5 X 4. 5-6 (-7) vm, with stra i ght 
germ sl it spore-length. 

SPECIMEN EXAM INED: Garcia 2734, 10.XI.1982, from Catemaco 
to Montepfo Balzapote, Veracr~z state, on wood in ever­
green rai n forest (ITCV,JOR) 

NOTES: Xylaria guyanens i s is much li ke X. poitei, but has 
generally sma ll er stromata and larger ostiolar d1 scs. 
Xhl aria poitei has an easily identifiable conidial state 
t at i s produced in culture . It i s hoped t hat future 
collections of X. u anensis can be cultured and compared 
w}th those of X~ po1 e1 ogers & Callan, 19868). 
Perez-~ilva (1~75 ) described and illustrated X. guyanensis 
from Mexico. She gave ascospores as 18-20.4 ~ 6-7 vm, 
considerably longer than reported he re. Dennis (1956) 
reported ascospores of Sout h Ameri can material as 14-21 X 
5-8 vm. 

Xyl aria ianthino-velutina (Mont. ) Fr., Nova Acta Reg iae 
Soc. Sci. Opsal. (se r. 3) 1, p. 128. 1851. 

Stromata unbranched or branched, cylindr i cal to 
irregul ar, bearing more or less naked perithecia, terete 
to f lattened, with acute sterile apices, on i ll -defined 
stipes, ?. - 13 em total length X 1.5-2.5 mm diam; externally 
reddish brown to black, tomentose over all; internally 
white. Texture rather soft. Surface roughened with 
peri theci al elevations and tomentum. Perithecia 0.3-0.6 
mm diam. Ostioles finel y papillate. Asc1 e1ght-spored, 
cylindrica l, stipitate , 85- 120 vm totar-Tength X 5-6 vm 
broad, the spore-bearing part 60- 90 vm, with apical ring 
bluing in Melzer's iodi ne reagent, rectangu l ar, 2-2 . 5 vm 
high X 1-2 vm broad. Ascospores light brown to dark 
brown , unicellular, ell1pso1d-1nequilateral with rounded 
to narrowly rounded ends , smooth, 10- 12(-13) X 4-5 vm , 
with straight germ slit spore-length . 

SPEC IMENS EXAMINED: Garcfa -Alan~s 60, XI . l987, Aldama, 
Tamaulipas sta t e , on fallen frui ts of Pithecellobium 
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flexicaule (Benth.) Coult. ("maguacata") in mixed tall 
scrub-low subdeciduous rain forest ( ITCV ): Guevara 724, 
1986, "San Miguel" ranch, Jose Marfa l~orelos municipality, 
Quintana Roo state, on pods in low subdeciduous rain 
forest (ITCV); San Martfn 2?. , 14.X.1986, Gomez Farfas, 
Tamaulipas state, on pod in median subdeciduous rain 
forest (ITCV). San Martin 377, IX.1987, (same data as San 
Martfn 22 , above), on fallen fruits of Guazuma ulmi folia 
Lam. (ITCV;JDR). 

NOTES: These co 11 ecti ons generally fit our concept of X. 
ianthino-velutina. Typical material has dark ascospore$ 
w1th ev1dent germ slits (Dennis, 1956; Rogers, 1979) . 
Some materia l has pale ascospo~es with less consp icuous 
germ slits, resembling in some respects X. magnoliae. 
That species, however, appears confined to Magnol1a 
(Rogers, 1979). Discussions of X. ianthino-velut1na and 
allied forms or taxa with pale ascospores are 1n Rogers 
(1979) and Rogers et al. (1988). 

It is perhaps noteworthy that Guazuma ulmifolia is 
herein reported as a substrate for X. i anth1no-velutina, a 
species usually reported from legume pods. Elsewhere 
herein , X. aristata and X. quaziUmae are also reported from 
fruits ot G. ulmifol ia . -It is !becoming evident that G. 
ulmi folia trUltS represent a substrate for diverse ana, 
perhaps ultimately numerous , sp,ecies of Xylaria. 

Xylaria cf. inaequalis Berk . and Curt., J . Linn. Soc. Bot. 
10: 382. 1869. 

Stroma branched, irregular, flattened, bearing a few 
more or less naked perithecia on one side of a branch, 
with acute sterile apices, on long pubescent stipe, 2 em 
total length X 1. 5 mm diam; externally brownish black, 
internally yellowish. Texture soft. Surface roughened by 
perithecial contours and pubescence of stipe. Perithecia 
0.2-0.4 mm diam. Ostioles more or less umbilicate. Asc1 
eight-spored, cylindrical, long-stipitate, 116-127 urn-­
total length X 5.5-6 um broad, the spore-bearing part 
59-66 um, with apical ring bluing in Melze r ' s iodine 
reagent, quadrate, 1.5-2 X 1.5-2 um. Ascospores brown to 
dark brown, unicellular , ellipsoid-inequ1lateral with 
mostly broadly rounded ends, smooth, 10-11 (- 11 . 5) X 
4-4.5(-5) um, with stra ight germ slit spore-length. 

SPECIMEN EXAMINED: San Martin 99, 8.VII.1986, Ejido La 
Union, Oth6n P. Blanco municipality, Quintana Roo state, 



on fallen fruit of Swietenia macrophylla King ("caoba" ) in 
evergreen rain forest (!TCV). 

MOTES: This fungus is represented by only one stroma. It 
seems much like X. inaequalis as depicted by Denn i s (1956) 
in the asymmetrical 1nsert1on of perithecia. See also 
"Notes" on!· gracillima herein. 

Xylaria juruensis P. Henn., Hedwigia 43:262. 1904. 
Figs. 45,46,137- 13q. 

Stromata unbranched or branched, cylindrical to 
irregu lar, terete to compressed, bearing more or less 
naked perithecia, with short to long hair- like apiculi, 
on long thin stipe, 1.5-3 em total length X 1 mm diam; 
externally blackish with gray peeling layer, pubescent 
overall; internally white. Texture fairly hard. Surface 
roughened by peeling l ayer, perithecial contours , and 
pubescence. Perithecia 0. 2-0.6 mm diam. Ostioles 
umbilicate to sl1ghtly raised. Asci eight-spored, the 
spores usually arranged in a par~biseriate manner, 
cylindrica l , stipitate, 127-152 urn tota l length X 6- 7(-10) 
vm broad, the spore-bearing part 82-102 vm, with apical 
r ing bluing in Mel zer's iodine reagent, rectangular, 5- 7 
vm high X ?.-4 vm broad. Ascos pores brown, unicellular, 
ellipsoid-inequilateral w1th rounded to acute ends, 
smooth, 14.5-17(-18) X 5-5.5(-6.5) vm, with straight germ 
sli t sl i ghtly less than spore-length. 

SPECIMEN EXAMINED: San Martin 293, VJ JI.1987, Ejido La 
Union, Othon P. Blanco municipality, Quintana Roo state, 
on wood in median subdeciduous rain forest (ITCV;JDR). 

NOTES: The type was from monocot material from an Amazon 
jungle (Hennings, 1904). Rogers & Samuels (1987} 
described a collection from a palm midrib from Sulawesi. 
The present material is from dicot wood and fits Henn i ngs' 
description well (Hennings, 1904 ) . Carroll (1964 ) illust­
rated a spi ralling germ slit for!· juruensis . 

Xylaria ke eliana (Lev.) Fr., Nova Acta Regiae Soc. Sci. 
Opsa . ser. 3) 1, p. 1?5. 1851; sensu J. H. Miller. 

Figs. 44,47 , 149,150. 

Stromata unbranched or branched, cylindrical to 
cl avate with abrupt acute sterile apices, on short to long 
stipes, 4-12 em total length X 4-7 mm diam; externally 
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dirty white to light tan with black ostioles, often 
appearing vaguely longitudinal ly striped, with blackish 
stipes; internally white, becoming hol low. Texture fairly 
hard. Surface smoot h except for ostiolar papillae and 
minute cracks. Perithecia 0.4-1. 2 mm diam. Ostioles 
papillate, often 1n vertical rows. Asci eight-spored, 
cyl indrical, long-stipitate, 3 17-337~total length X 
7.5-8 ~m broad, the spore-bearing part 177-192 ~m, with 
apical r i ng bluing in Melzer's iodine reagent , rectangular, 
5-6 ~m high X 3-3. 5 ~m broad. Ascospores brown, unicell­
ular, ellipsoid-inequilateral to nav1cular, with narrow to 
abruptly pinched ends, smooth, (27 - )?.8-33.5(-35) X 
6-7.5(-8 ) ~m, with spiralling germ slit spore-length. 

SPECIMEN EXAMINED: San Martin 36, X.l986, Gomez Farias, 
Tamaulipas state, on wood in median subdeciduous rain 
forest ( ITCV). 

NOTES: This material fits exactly J. H. Miller's concept 
of X. kegeliana. Unpublished photographs of Lloyd 
material by M1ller (in possession of JDR) show stromata 
and ascospores like those described and depicted herein. 
Dennis (1956), discussing X. kegeliana, wrote, "In stature 
this recalls!· ~rammica, Tn color and spores it resembles 
X. dealbata." T e present fungus greatly resembles X. 
gramm1ca 1n gross morphology arnd somewhat resembles Tt in 
the color and vague vertical striping of the stroma. It 
does not, however, resemble X. dea lbata either in color or 
ascospore morphology. Rogers et al. (1988) described a 
fungus from Venezuela that was tentatively considered to 
be X. keaeliana. That fungus had coloration much more 
like X.ealbata than the fungus discussed herein. Its 
ascospores are much like the fungus discussed herein in 
general morphology, but are smaller and have a short, 
nonspiralling germ slit. The relationship of these 
distinct fungi to one another is unknown. 

Xylaria cf. laevis Lloyd, Xylaria Notes 1, Mycol. Writ. 
5:8. 1918. Figs. 48,140-142. 

Stromata unbranched or branched at base, with rounded 
ferti le ap1ces, on short or lorng fluted stipes arising 
from pannose base, 1.6-2.3 em total length X 4-6 mm diam, 
externally copper-colored, becoming blackish; internally 
white, becoming hollow. Texture hard. Surface smooth 
except for fine wrinkles and ostioles. Perithecia 0.3-0 .5 
mm diam. Ostioles f inely papillate. Asci eight-spored, 
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cylindrical, long-stipitate~ 105-195 vm total length X 5-6 
vm broad, the spore-bearing part 50-69 vm long, with apical 
ring bluing in Melzer's iodine reagent, quadrate to rec­
tangular, 2-3 vm high X 2 vm broad. Ascospores brown, 
unicellular, ellipsoid-inequilateral w1th broadly or 
narrowly rounded ends, smooth, (8.5-)9-11(-12) X 4-5 vm, 
with germ slit straight, spore-length. 

SPECIMEN EXAMINED: Chacon 111, XI.1987, Ejido Lorna 
Bonita, llera municipality, Tamaulipas state, on wood in 
low subdeciduous forest (ITCV,JDR). 

NOTES: This fungus is close to X. cubensis, differing 
primarily in the slightly longer-(average) ascospores with 
conspicuous germ slits. It is probably X. laevis, which 
was described as a small-spored form of!· n1grescens. 

Xylaria cf. longiana Rehm, Ann. Mycol. 2:175. 1904. 
Figs. 88,89. 

Stromata unbranched or branched from base or above, 
cylindrical, terete or flattened, bearing conspicuous 
perithecia, with acute sterile apices, with ill-defined 
stipes, 2-6 em total length X 2-4 mm diam; externally 
black sometimes with remains of white peeling outer layer; 
internally white with black medulla. Texture fairly soft. 
Surface of stipe and usually fertile part conspicuously 
tomentose, roughened by perithecial elevations and peeling 
outer layer. Perithecia 0.2-0.5 mm diam. Ostioles 
umbilicate to somewhat papillate. Asci eight-spored, 
cylindrical, long-stipitate~ 10?-13o-;m total length X 5-6 
vm broad, the spore-bearing part 46-70 vm long, with 
apical ring bluing in Melzer's iodine reagent, quadrate, 
1.5-2.5 X 1.5-2.5 vm. Ascospores brown to dark brown, 
unicellular, ellipsoid-inequilateral with broadly or 
narrowly rounded ends, smooth (7.3- )9-10(-11) X 4-5(-5.5) 
vm, with straight germ slit spore-length or nearly so. 

SPECIMENS EXAMINED: Chac6n-Jim~nez 360, Xl.1987, Ejido 
,lulilo, G6mez Fari'as municipality, Tamaulipas state, on 
wood in Pinus-Quercus forest (ITCV;JDR); Garcia Alanis 10, 
1987, EjTOOironrado Castillo, Hidalgo municipality, 
Tamaulipas state, on Quercus sp. wood in Pinus-Quercus 
forest ( ITCV;JDR ) ; *Vargas, J. 284, 12.VI~69, 20 km 
from Teotitlan, road to Huautla de Jimenez, Oaxaca state, 
on wood (JDR;XAL ) . 
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NOTES: These collections are much like X. longiana, but 
the heavy tomentum on the clavae and the-stipes of the 
Chac6n-Jim~nez and Alanis specimens is unusual in our 
experience. Rehm remarked on the tomentose stipe in the 
original description. Type material is from Quercus from 
Texas. We have not examined it. What we are call1ng X. 
longiana here i s often considered to be a small-sporea-form 
of X. hypoxylon and has the same general morphology as that 
species. Perez-Silva (1975) reported typical X. hypoxylon 
on the pas i s of immature specin1ens and cultures. We have 
not encountered typical (large-spored) X. hypoxylon, but 
would be surprised if it were not extant and, 1ndeed, 
common in northern parts and/or high altitudes. 

Xylaria longipes Nits., Pyrenomycetes Germanici, p. 14 . 
1867. Figs. 49,50 . 

Stromata unbranched or branched, cylindrical to 
cl avate to spathulate, with rounded fertile apices, on 
short to long stipes, 4- 7 em total length X 5-9 01m diam; 
externally dark brown with areas of sloughing whitish 
scal es; internally white. Texture woody. Surface 
roughened with wrinkles, verrucae , and ostiolar papillae. 
Perithecia 0. 3-0.8 mm diam. Ostioles papillate. Asci 
e1ght-spored, cyl indrical, stipitate , 151-183 ~m total 
length X 6-7 ~m broad, t he spore-bearing part 106-116 ~m. 
with apical ring bluing in Melzer's iodine reagent, 
quadrate to rectangular, 2-2 .5 ~m high X 2-2.7 ~m broad. 
Ascospores brown to dark brown, unicel l ular, e ll ipsoid­
lnequl lateral to navicular with narrowed ends, smooth, 
13-16 X 4-5(-5 . 5) ~m, with spiralling germ slit ful l­
length. 

SPECIMEN EXAMINED: Chac6n 384, XI.1987, Ejido Ju lil o, 
Gomez Farias municipality, Tamaulipas state, on wood in 
cloud forest (ITCV;JOR); San Martfn 3, X.1985, "El Cielo" 
ranch, Gomez Farias municipality, Tamaulipas state, on 
wood in cloud forest (ITCV;JDR) . 

NOTES: Xylaria longipes is widely consi dered to be an 
inhabitant of more northern parts of the temperate zone. 
It is widely associated with Acer spp. in North Ameri ca 
and Europe. Dennis (1956) reported one collecti on from 
Brazil and, accord ing to him, J. H. Miller reported a 
collection from Venezuela. Unfortunately, our material 
could not be cultured and compared with cultures from 
elsewhere (see Rogers , 1983). 



Xylaria longipes Nits. var. tropica San Martin & Rogers, 
var. nov. 
Typical variety in Pyrenomycetes Germanici, p. 14. 
1867. Figs. 51,123. 

A varietate typica differt in stromatibus cavis, in 
superficie rimosa, et in· ascis brevioribus. 

Differs from typical variety in the hollow stromata, 
in the cracked surface, and in the shorter asci. 

Stromata cylindri cal to clavate with rounded fertile 
apices, w1th short to long stipes, 3.2-6. 2 em total length 
X 3-7 mm broad; externally blackish with sloughing brown 
sca les associated with cracking; internally white, 
becoming hollow. Texture woody. Surface roughened with 
wrinkles, scales, and ostiolar papillae. Perithecia 
0.3-0.7 mm diam. Ostioles con ical to hemispherical, often 
coated with white granular material. Asci eight-spored, 
cylindrical, stipitate, 150-170 vm totar-Tength X 6-7 . 5 vm 
broad, the spore-bearing part 90-95 vm long, with apical 
ring bluing in Melzer's iodine reagent, quadrate to rec­
tangular, 2-3 vm high X 2-? . 5 ~m broad . Ascospores brown, 
unicellular, ellipsoid-inequilateral to nav1cular with 
narrow ends, smooth, (13-)14-16 X 5-6 ~m, with spiral ­
ling germ sl it spore- l ength. 

SPECIMEN EXAMINED: San Martin 327, VTIT.1987, Ejido 
Bocade Chajul, Ocosingo municipality, Chiapas state, on 
wooOITn evergreen rain forest (ITCV:JDR). 

NOTES: This fungus appears to be a form of X. longipes, 
differing from typical material in becoming nollow, ln the 
cracking of the surface, and in the shorter asci. The 
white material around ostioles is noteworthy, but is not a 
constant feature. It is accordingly described as a new 
variety. 

Xylaria magniannulata San Martin & Rogers, sp. nov. 
Figs. 55,56,108- 110. 

Stromata non ramosa vel ramosa super stipites, cylin­
dracea, peritheciis plus minusve immersis, apicibus acutis 
sterilibus, in brevibus vel longis stipitibus, 4 em longa 
X 1.5-3 mm crassa; extus atra, superficie cinereo­
glaucescenti; intus alba. Textura plus minusve moll is . 
Superficies asperata formis peritheciorum et papillis 
ostiolorum magnarum. Perithecia 0.5-0.7 mm diam. Ostiola 
conica, valde conspicua. Asci saepe biseriate octospori, 
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cyl indrici, breviter stipitati, 206-250 ~m longitudine 
tota X 17-24 ~m crassi, partibus sporiferis 182-230 ~m, 
annulo apicali in liquore Melzeri cyanescente, cylin­
draceo, 21-40 ~m alto X 8.5- 11 ~m crasso. Ascosporae 
brunneae, unicellul ares, ellipsoideo-inequilaterales cum 
rotundatis extremis, totae ab acellularibus appendiculis 
hyalinis et vaginis hyali nis i ndutae, 34-45(-47) X (14-) 
15- 20( -21) ~m, rima germinativa recta per longitudinem 
sporae. Status anamorphosis ignotus. 

Stromata unbranched or branched above stipes, cylin­
drica l , bear1ng partly immersed perithecia, with acute 
sterile apices, on short to long t omentose stipes, 4 em 
high X 1.5-3 mm diam; externally black with grey bloom; 
internal ly white. Texture fairly soft. Surface rough 
with perithecial contours and large osti olar papillae . 
Perithecia 0.5-0.7 mm diam. Ostioles conical, very 
consp1cuous. Asci eight- spored, the spores arranged in 
partly biseriate or uniseriate manner, cylindrical, short­
stipi tate, 206- 250 ~m tota l length X 17-24 ~m broad, the 
spore- bearing part 182-230 ~m, with apical ring bluing in 
Melzer's iodine reagent, cylindrical, 21 -40 ~m high X 
8.5- 11 ~m broad. Ascospores dark brown, uni cellular, 
ellipsoid- inequil atera l w1th rounded ends, bearing hyali ne 
noncellular appendages and hya l ine sheath, smooth, 34-45 
(-47 ) X (14 - )15-20(-21) ~m, with straight germ slit 
spore- length. 

SPECIMEN EXAMINED: San Mart1n 292 , VIII.1987 , Ejido La 
Uni on, Othon P. Blanco municipality, Ouintana Roo state, 
on soi l, possibly associa t ed with insect nests, in median 
subdeciduous rain forest (HOLOTYPE:ITCV). 

NOTES: Thi s fungus is notable in the large size of asco­
spores and the massive apical ascus ring, among the 
largest known . lt i s named for thi s latter feature, i.e., 
the ascus is large-ringed. The large coarse ostiolar 
papil l ae and the ascospore sheath and noncellular append­
ages are also highly cha racteristic. Everything 
considered,!· magniannulata i s a hi ghly distinctive 
fungus. 

Xylaria magnoliae Rogers, Canad. J. Bot. 57:941. 1979. 
Figs. 57 ,58. 

Stromata branched or unbranched, cylindrical to 
irregular, tomentose, bearing scattered to crowded more or 



less naked perithecia, with acute sterile apices, on short 
to long f luted tomentose stipes, 4-7 em total length X 
1. 5-3.5 mm diam; externally dull blackish; internally 
yellowish. Texture woody. Surface roughened by peri­
thecial contours and tomentum. Perithecia 0.3-0.4 mm 
diam. Ostioles papillate. Asci e1ght-spored, the spores 
arranged in uniseriate or partly biseriate manner, cylin­
drical, stipitate, 110-150 vm total length X 5-8 vm broad, 
the spore-bearing part 75-85 ~m, with apical ring bluing 
in Melzer's iodine reagent, quadrate to rectangular, 1.5-
2.2 ~m high X 1-1.5 ~m broad. Ascospores subhyaline to 
yel lowish, unicellul ar, el lipso1d-1 nequ1lateral with 
narrow to more or less acute ends, smooth, 12-16(-17) X 
3-5 vm , lacking obvious germ slit. 

SPECIMEN EXAMINED: San Mart{n 254, IX.1987, Ejido Conrado 
Castillo, Hidalgo municipality , Tamaulipas state, on 
fa llen fruits of Magnolia schiedeana Schl . in cloud forest 
(I TCV;JDR). 

NOTES: This f ungus seems typical of X. mafnoliae, as 
described by Rogers (1979) . Somewhat- s imi ar fungi have 
been found on non-Magnolia hosts in Sout h Ameri ca (see 
Rogers et al., 1988). 

Xylaria maitlandii (Dennis) 0 . Hawksw., Trans. Brit . 
Mycol. Soc. 61:199. 1973. Figs. 59,60. 

Stromata unbranched or branched, cylindrical bearing 
immersed perithecia, with acute sterile apices, on short 
to long pubescent stipes, up to 3 em total length X 1-2 mm 
broad; externally black with brown peeling outer layer and 
slight pubescence; internally at first white, becoming 
brown and then hollow. Texture hard. Surface smooth 
except for peeling layer and pubescence. Perithecia 
0.3-0.5 mm diam. Ostioles umbilicate to sl1ghtly raised. 
Asci eight-spored, poor condi t i on in t his material, the 
spore-bearing part 78-83 X 5-6 ~m , with apical ring bluing 
in Melzer 's iodine reagent, quadrate, 2 X 2 ~m. Ascos~ores 
brown, unicellular, ellipsoid-inequilateral with broad y 
or narrowly rounded ends, smooth, 11-12(-12.5) X (4-)5-5.5 
vm , with straight germ slit less than spore-length. 

SPECIMEN EXAMINED: San Mart{n 320 , VIII.1987, Ejido Boca 
de Chajul , Ocosingo muni cipality, Chiapas state, on wood 
in evergreen rain forest (ITCV ;JDR) . 



NOTES: Our material l ooks much li ke X. ma i t l andii , 
described by Oennis (as Xyl osphaera) rrom Africa (1958} 
except that the fert il e part 1s not as hairy as type 
materi al. 
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Xyl aria cf. mellisii (Berk . ) Cooke var. nuda (Oennis) D. 
Aawksw., Trans. Brit. Mycol. Soc. 6~0. 1973 . 

Fig. 61. 

Xylosphaera mellisi i (Berk. } Dennis var. nuda Dennis , 
Rev. B1ol . 1:188. 1958. 

Stromata unbranched or branched, cyl indr i ca l beari ng 
more or less naked perithecia, with acute steri le apices, 
on short to long stipes, 3-5 em total l ength X 2-3 mm 
di am; externally blackish with whitish to brown outer 
peeling layer; internally white to cream. Texture hard. 
Surface roughened by perithecial contours and peeli ng 
layer . Perithecia 0.4-0.8 mm diam. Ostioles umbili cate 
to f inely pap1llate. Asci eight-spored, cylindrical, 
stipitate , 157-200 ~m total length X 6-7 ~m broad, the 
spore-bearing part 97-105 ~m. with apica l ring bl uing in 
Melzer's iodine reagent, quadrate to rectangular, 2.5-3.5 
~m high X 2- 2.5 ~m broad. Ascospores brown, unicellular, 
ell ipsoi d- inequilateral with rounded ends, smooth, (12 .5-} 
13-16( - 18} X 5-6 ~m . with straight germ sl it spore-length. 

SPECIMEN EXAMINED: San Martin 218, 16.VII.1987, Gomez 
Farias, Tamaulipas state, on wood in median subdec iduous 
rain fores t ( ITCV; JDR). 

NOTES : Our material is much as described by Dennis (1958} 
from Afri ca , except that the fertile parts of our fungus 
are longer (2 em in some cases). Dennis considered X. 
arbuscul a to be a synonym of X. mellisii. We have not 
eval uated this complicated situat1on and prefer to wai t 
unti l t he entire group of species can be studied and, 
preferably, cultured. We are, however, on shaky taxonomic 
and nomencl atural ground in us ing both X. mellisii and X. 
arbuscul a herein . - -

Xylaria cf. mi croceras (Mont.) Fr . , Nova Acta Regiae Soc. 
Opsal. (ser. 3) 1, p. 128 . 1851. Figs . 62,63. 

St romata cyli ndrica l beari ng inconspicuous to con­
spi cuous per1thecial undulations, with long acute sterile 
apices, on short glabrous stipes , 1.5-3 em total length X 
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2 mm diam; externally blackish with white peeling outer 
layer; internally white. Texture fairly hard. Surface 
smooth except for perithecial contours and peeling layer. 
Perithecia 0. 3-0.6 mm diam. Ostioles sli ghtly raised. 
Asc1 e1ght-spored, cylindrical, long-stipitate, 127-178 vm 
total length X 5-6 vm broad, the spore-bearing part 67 -78 
vm, with apical ring bluing in Melzer's iodine reagent, 
quadrate, 2 X 2 vm. Ascospores brown to dark brown, 
unicellular, ellipsoid-1nequ1lateral with rounded ends , 
smooth, (9-)10-11 X 4-4.5(-5) vm, with straight germ slit 
l ess than full-length. 

SPECIMEN EXAMINED: San Martin 219, Gomez Farias, 
Tamaulipas state, on wood in median subdeciduous rain 
forest ( ITCV). 

NOTES: Our material is much like X. coccophora reported 
herein but has slightly smaller ascospores . Jt might be 
more logically referred to X. coccophora because of the 
great resemblance of t he stromata to those of that species 
(see Dennis, 1956; Rogers et al., 1988). 

Xylaria multiplex (Kunze) Fr., Nova Acta Regiae Soc. Sci. 
Opsal. (ser. 3) 1, p. 127. 1851; sensu Dennis, Kew 
Bull. 1956:416. 1956 . Figs . 64,65. 

Stromata unbranched or branched, solitary to 
cespitose, cylindrical bearing perithecia partially 
immersed, with acute sterile apices, on short or long more 
or less pubescent stipes often arising from pannose bases, 
1-5.5 em total length X 1- 2 mm diam; externally bl ackish 
with dark brown peeling outer layer; internally white, 
often black at center. Texture hard. Surface smooth to 
undulate to nodulose from perithecial contours, sometimes 
with scattered hairs. Perithecia 0.3-0.5 mm diam. 
Ostioles more or less punctate. Asci eight- spored, 
cylindrical, stipitate, 109-142 vm total length X 5-6 urn 
broad, the spore-bearing part 65-74 urn, with apical ring 
bluing in Melzer's iodine reagent, quadrate, 1.5-2 X 1.5-2 
urn. Ascospores brown, unicellular, ellipsoid-inequilateral 
with broadly to narrowly rounded ends, smooth, 9-11(-12) X 
(3.5- )4-4.5(-5) ufll, with straight germ slit spore- length. 

SPECIMENS EXAMINED: *Brown, 0. 50, 28.IX.1981, park on 
old Xalapa-Coat~pec road, Veracruz state, on wood 
(JDR;XAL); Garcia 3195, El Cercado, Santiago municipal i ty, 
Nuevo Leon state, on wood in submontane scrub with Quercus 
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spp. (JTCV); *Martfnez, D. 21 4, VII. 1981 , Estacion 
Biologica Los Tuxtlas, Ca temaco, Veracruz state, on wood 
in evergreen rain forest (,lDR;XAL); San Martin 150, 
8.XII .1986, Ejido La Union, Othon P. Blanco municipality, 
Quintana Roo state, on wood in submedian subdeciduous rain 
forest ( ITCV;JDR}; San Martfn 204 , X. 1987 , Ocampo, 
Tamaul ipas state, on wood in low subdeciduous rain forest 
( ITCV; JDR) . 

NOTES: These collections generally fit our concept of X. 
multiplex. Stromata are not as robust as those sometimes 
encountered. Xylaria sp. (SM 39, 306) described herein 
might be a var1ant of th i s species . Perez-Silva (1975) 
has described and illustrated this species from Mexico. 

Xylaria "muscula" Lloyd, Mycol. Notes 64, Mycol. Writ. 
6:9Q4. 1920. Figs. 66,67 . 

Stromata unbranched or several originating from 
common base, cylindrical with sterile or ferti le apices, 
on short or long stipes, 0.5-3.5 em total length X 1-3 mm 
diam; externally white with black ostioles; internally 
cream to light brown. Texture fairly hard. Surface 
sl ightly roughened by ostioles . Perithecia 0.2-0.4 mm 
diam. Ostioles umbi li cate to s lightly ra1sed. Asci 
eight-spored, cylindrical, stipitate, 70-102 urn total 
length X 5-6 urn broad, the spore-bearing part 48-62 urn, 
with apical ring bluing in Melzer's iodine reagent, quad­
rate, 1- 1. 5 urn X 1-1.5 urn . Ascospores light brown, 
uni cel lular, ellipsoid-inequ1lateral with broadly rounded 
ends, smooth, 6-9(-10) X 3-3.5(-4) urn, with inconspicuous 
straight germ slit spore-length. 

SPEC IMENS EXAMINED: Garcia 4348, 14.X.1986, Gomez Farias, 
Tamaulipas state, on wood in median subdeciduous rain 
forest ( ITCV; JDR}; San Martin 94, 7.XII.1986, San Felipe 
Racalar, Oth6n P. Blanco municipality, Quintana Roo state, 
on wood in acahual (ITCV;JDR); San Martin 312, Ejido La 
Union, Oth6n P. Blanco municipality, Quintana Roo state, 
on wood in median subdeciduous rain forest ( ITCV;JDR). 

NOTES: Our material greatly resembles Lloyd's description 
and photographs. According to Dennis (1956) type material 
of X. muscula is sterile. If this is true, a neotype 
should be selected and a proper description published. 
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Xylaria cf. nigrescens (Sacc.) Lloyd, Xylaria Notes 1, 
Mycol. Wr1t. 5:8. 1918. Figs. 68,69,151-153. 

Stromata subglobose to clavate with rounded fertile 
apices, on short to long stipes, 2-6 em total length X 
5-10 mm broad; externally dirty brown to dull black, 
internally at first white, b,ecoming hollow and inrolled. 
Texture hard to very hard. Surface smooth except for minor 
wrinkles and ostiolar papillae; stipes smooth or somewhat 
tomentose, with discoid bases. Perithecia 0.5-1 mm diam. 
Ostioles hemispherical, prominent. Asci eight-spored, 
cylindrical, stipitate but stipes mosrTY deteriorated, the 
spore-bearing part 129-133 pm long X 8-9 vm broad, with 
apical ring bluing in Melzer's iodine reagent, rectangular, 
6-9 vm high X 4-5 vm broad. Ascospores light brown to 
dark brown, unicellular, ellipso1d-1nequilateral to 
navicular, with ends smoothly rounded or abruptly pinched, 
smooth, ?.2 -32(-35) X 6-8 vm, with germ slit straight to 
oblique, much less than spore-length. 

~ 

SPECIMENS EXAMINED: San Martin 348 and 370 , VIII. 1987, 
Ejido Boca de Chaj ul, Ocosingo municipality, Chiapas 
stat~, on wood in evergreen rain forest ( ITCV; JOR). San 
Martin 355, VIII. 1987, "El Muneco", Ejido Lorna Bonita, 
Ocosingo municipality, Chiapas state, on wood in evergreen 
rain forest (ITCV,JOR ) . 

NOTES: Our material has a striking resemblance Lloyd's 
Fig. 1?.13 of Xylaria nigrescens (Lloyd, 19188). His 
material, from Afr1ca, was reported to have ascospores 20 
X 8 vm. In a later publication another African collection 
is described as having ascospores 20-24 X 8 vm and 
illustrated (Fig. 1564) (Lloyd, 1919 ). Photographs of 
ascospores of Lloyd material taken by J. H. Miller (in 
possession of JOR ) are much like those of our material. 
Thus, although ascospores of our material average larger 
than given by Lloyd and the fact that his material was 
from Africa, we believe it likely that our fungus is X. 
nigrescens. -

Xylaria oxyacanthae Tul . , Selecta Carpologia Fungorum ?. , 
p. 15. 1863. Figs. 70,71. 

Stromata unbranched or branched toward base, 
cylindr1cal to irregular, terete to somewhat flattened, 
with short acute sterile apices, on long tomentose stipes 
originating from pannose bases, 3-7 em total length X 



1-2.5 mm diam; externally blackish with gray to brown 
peeling outer layer; internally white to yellowish. 
Texture soft to woody. Surface roughened with wrinkles 
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and perithecial contours. Perithecia 0.3-0.6 mm diam. 
Ostioles finely papillate. Asci e1ght-spored, cylindrical, 
long-stipitate, 114-164 ~m tOtal length X 6-7 . 5 ~m broad, 
the spore-bearing part 65-80 urn, with apical ring bluing 
in Melzer's iodine reagent, quadrate, 1.5-2.5 X 1.5-2.5 
urn. Ascospores brown to dark brown, unicellular, 
el lipso1d-1nequilateria l with broadly or narrowly rounded 
ends, smooth, (9.5-)10-11.5 (-12 ) X 5-5.5 urn, with stra ight 
germ .slit full -l ength or nearly so. 

SPECIMENS EXAMINED: San Martin 210A, 16.VII.1987, Gomez 
Farfas, Tamaulipas state, on buried seeds of Vitacea~, in 
median subdec i duous rain forest ( ITCV;JDR) ; San Martin 
339, VIII.1987, (data same as above ) , on buried leguminous 
pod ( ITCV). 

NOTES: This material looks much like X. oxyacanthae from 
northern United States which occurs on-Cratae~us seeds 
(Stowell & Rogers, 1983). Material from nort ern llSA has 
a paler peeling layer than the present material. The 
present material was found on seeds of a member of the 
Vitaceae and on a leguminous pod. According to Miller 
(194? ) this fungus is common in Africa on unspecified 
seeds and fruits . Culturing of material would probably 
cl arify the host range and geographical range of this 
species, but our material was not culturable. 

Xylaria pallida Berk. & Cooke , J . Linn. Soc. Bot. 15:395. 
1876. Fig. 72. 

Stromata clavate, conical, or subglobose bearing 
completely 1mmersed perithecia, with rounded or acute 
sterile apices, on long narrow, smooth stipes, 1.5-3.5 em 
total length X 3-5 mm diam; externally whiti sh becoming 
gray to dull black; internally white. Texture very hard. 
Surface smooth. Perithecia 0. 5-1.0 mm diam. Ostioles 
finely discoid, sl1ghtly raised. Asci not seen. Asco­
spores dark brown, unicellular, elTTPSoid-inequilateral 
w1th broadly to narrowly rounded ends , smooth, (8. 5-)9-10 
(-11) X 3.5-4.5 um, with inconspicuous straight germ slit. 

SPECIMEN EXAMINED: San Martin 340 , VI II . J987, Ejido Boca 
de Chajul, Ocosingo municipality, Chiapas state, on wood 
in evergreen rain forest (ITCV ) . 
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NOTES: Our material looks much like tha} described by 
Dennis (1956), Perez-Silva ( 1975} from ~exico, and Rogers 
et al. (1988). 

Xylaria pallide-ostiolata P. Henn., Engler 's Bot. ,Jahrb. 
38:128. 1905. Figs. 73,74,154,155. 

Stromata broadly clavate with rounded fertile apices, 
with long stipes often extended into rooting bases, 10-11 
em total length X 1.5-2 em diam; externally black with 
white ostiolar regions, the stipes often with violet-brown 
tomentum; internally white. Texture cheesy to woody. Sur­
face rugose and further roughened by perithecial contours 
and ostioles. Perithecia 0.3-0.7 mm diam. Ostioles in­
conspicuous to hem1spher1cal. Asci eight-spored, cylin­
drical, poor condition in this material, the spore-bearing 
part 125-150 ~m long X 7-8.5 ~m broad, with apical ring 
bluing in Melzer's iodine reagent, rectangular, 2 ~m high 
X 2.4-3.2 ~m broad . Ascospores almost black , unicellular, 
ellipsoid-inequilateral Wlth abruptly pinched to acute 
ends, smooth, (12-)14-17(-18) X 6-7 um, with straight germ 
slit slightly less than full-length. 

SPECJMEN EXAMINED: Guevara 270, 11.1986, Jose Maria 
Morelos , Quintana Roo state, on wood (ITCV:JDR). 

NOTES: Our material is much like that described and 
depicted from African materi al by lloyd (1918C), except 
that the ascospores are shorter. A photograph by J. H. 
Miller ( in possession of JOR) shows ascospores as wel l as 
stromata. Dennis (1958) put this species into synonymy 
with!· scruposa (as X{losphaera). Additional studies are 
required before the re at1onsh1p of X. pallide-ostiolata 
and!· scruposa is clear. -

Xylaria persicaria (Schw.: Fr.) Berk. & Curt., Grevillea 
4:48. 1867. Figs. 75,76 . 

Stromata unbranched or branched, cyl indrical, bearing 
crowded or scattered, more or less immersed perithecia, 
with sterile acute apices, on narrow short to long tomen­
tose st ipes, 3.5-7 em total length X 0. 5-?. mm diam; exter­
nally blackish with remains of ye llowish to brown outer 
peeling layer; internally white with brown medulla. Tex­
ture fairly soft. Surface more or less roughened with 
peritheci al contours. Perithecia 0.3-0.5 mm diam. 
Ostioles papillate. Asci eight-spored, t he spores arrang-
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ed uniseriately or biseriately, cylindrical, stipitate, 
127-162 vm total length X 5.5-7 vm broad, the spore-bearing 
part 87-100 vm, with apical ring bluing in Melzer's iodine 
reagent, rectangular, 2-3 vm high X 1-2.5 vm broad. Asco­
spores brown, unicellular, ellipsoid-inequilateral to some­
what navicular with broadly or narrowly rounded ends, 
smooth, 13.5-16 X {4.5- )5- 6{-6 . 5) vm, with long spiralling 
germ slit. 

SPECIMEN EXAMINED: Chacon-Jimenez 10, X.1987, Ejido Alta 
Cima, Gomez Far1as municipality, Tamaulipas state, on 
fallen fruits of Liquidambar styraciflua L., in cloud 
forest (!TCV;JDR) . 

NOTES: This seems like X. persicaria as described by 
Rogers (1979), except that the ascospores are larger than 
given in that publication. Ascospore size was erroneously 
cited therein and should have been given as 10-15 X 4-6 on 
the basis of collections exami ned. A more recent publica­
tion (Rogers, 1986 ) gives ascospores of thi s species as 
10- 15( - 16 ) X 4-6 vm, based upon examination of additional 
collections. 

Xy laria ghyllocharis Mont . , Ann. Sci. Nat. Bot. (ser. 4) 
3:1 8. 1855. Figs. 77,78. 

Stromata cylindrical bearing fully immersed peri­
thecia, with short acute sterile apices, on long smooth 
stipes, 0. 3-3.8 em total length X 0. 5-1.5 mm diam; 
externally reddish brown with black ostiolar papillae; 
internally white. Texture soft. Surface smooth except 
for ostiolar papillae and peg-like structures that 
probably represent the remains of the anamorph located 
immediately below the fertile part. Perithecia 0.2-0. 3 mm 
diam. Ostioles strongly papillate. Asc1 eight-spored, 
the spores arranged in a uniseriate or-Dlseriate manner, 
cylindrical, stipitate, 103-128 vm total length X 7-10 vm 
broad, the spore-bearing part 70-83 vm, with apical ring 
bluing in Melzer' s iodine reagent, quadrate to rectangular, 
2-4 vm high X ?. -3 vm broad. Ascospores brown to dark 
brown, uni cellular, ellipsoid-1nequ1 l ateral with broadly 
or narrowly rounded ends , smooth, 11-14 X 5-6(-7) vm, with 
hyaline sheath most evident on i mmature spores, with 
straight germ slit slightly less than spore-length . 

SPECIMEN EXA~INED: San ~artfn 338, VIII.1987, Ejido La 
Union, Othon P. Blanco mun icipality , Quintana Roo state, 
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on fallen leaves i n median s ubdeciduous rain forest 
(ITCV;JOR). 

NOTES: This fungus equates well with X. phyllocharis as 
described and illustrated by Dennis (1~56). Rogers et al . 
(1988) described a very similar fu ngus as Xylaria sp. 
(R1714) f rom Venezuela. That fungus differed from the 
present one only in its slightly larger ascospores , l arger 
ascus tip ring, and geniculate surface. The Venezuela 
fungus is very cl ose to the one described here and 
probably also represents!· phyllocharis . 

Xylaria poitei ( l~v. ) Fr., Nova Acta Regiae Soc. Sc i. 
Opsal. (ser. 3) 1, p. 125. 1851. 

Stromata unbranched or branched, clavate to irregular, 
with rounded fertile apices, on short bases or sessile, 
5.5-21.5 em total length X 2-4 em diam, externally whi tish 
becoming brownish; internally white, sometimes becoming 
holl ow . Texture hard. Surface smooth under f i eld condi­
tions, becomi ng rugose on dryi ng; outer layer slough ing on 
old material . Perithecia 0.4-1 mm diam. Osti oles papil­
late to hemispher1cal, particularly conspicuous on areas 
\'there outer layer has sloughed. Asci eight- spored, cylin­
drical, long-stipitate, 198-229 ~m total length X 6-8 ~m 
broad, the spore-bearing part 98-121 ~m long, with apical 
ring bluing in Melzer' s i odine reagent , rectangular, 3-3.5 
~m high X 2.5-3 ~m broad. Ascospores dark brown, unicell­
ular, ellipsoid-i nequilateral w1th narrowed ends, smooth, 
14-17( -18) X 5.5-6.5 ~m, with straight germ slit less than 
spore- length. 

SPECIMENS EXAMINED: San Martfn 10 , 27 .VII.1986, Guadalupe 
municipality, Nuevo Leon state, on Carya wood in oak 
forest (ITCV , JDR ) ; Castillo 8020, "TI"lraranjal", Ejido 
Felipe Angeles, llera municipality, Tamaulipas state , on 
wood in a low subdeciduous rain forest (ITCV ); *Ventura, 
F. 2901, 27.XI. 1970, Paso de Ovejas , Veracruz state, on 
wood (JDR; XAL). 

NOTES: Our specimens seem typical for the species (see 
Rogers, 19848 ; Rogers & Ca llan, 19868). 

Xylari a polymorpha (Pers. : Fr. ) Grev., Flora Edin., p. 
355. 1824. Fig. 79. 
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Stromata unbranched or branched, cylindrical to 
cylindric-clavate to spathul ate or grotesque, usually with 
rounded fertile apices, but occasionally with somewhat 
acute sterile apices, with short to long stipes sometimes 
extended as rooting bases, 3-15 em total length X 0.8-3 em 
diam; externally blackish, sometimes with brownish peeling 
outer layer; internally white to yellowish. Texture hard. 
Surface rugulose to rugose, often with verrucae and 
ostiolar papillae. Perithecia 0.5-1 mm diam. Ostioles 
discoid to hemispher1cal, 1nconspicuous to pronounced. 
Asci eight-spored, cylindrical, long-stipitate, 197-282 ~m 
total length X 7- 11 ~m broad, the spore-bearing part 133-
182 ~m . with api ca l ring bluing in Melzer's iodine reagent, 
rectangular to urniform, 5-7 ~m high X 4-5 ~m broad. 
Ascospores brown to dark brown, uni cell ular, ellipsoid­
inequilateral to navicular with rounded to acute ends, 
sometimes pinched, smooth , (22-)23-26( -28) X 7.5-8{-9) ~m, 
with straight to oblique germ slit 1/2 to 2/3 spore­
length. 

SPECIMENS EXAMINED: Garcia 1173, VJI.1981, Pisaflor,es, 
Hidalgo state, on wood in cloud forest (ITCV); Garc ia 
2799, VIII.1982, "Rincon de la Sierra", Juarez 
municipality, Nuevo Leon state, on wood in Quercus -
Sar~entia forest (ITCV); Garda,4446, IX.19B4, El Cercado, 
San 1ago municipality, Nuevo Leon state, on wood in low 
montane Quercus spp. forest (ITCV) ; Garcfa 5347, 
14.XI.1986, Gomez Farfas, Tamaulipas state, on wood in 
rain forest (ITCV); Guevara 500 , 11.1986, "Viejo" ranch, 
Jose Marfa Morelos municipality, Quintana Roo state, on 
wood (ITCV,JDR); Guevara 718, no date, Xan Santa Cruz, 
Jose Marfa Morelos municipality, on wood (ITCV) ; San 
Martin 12, VIII.1986, Gomez Far1as, Tamaulipas state, on 
wood in median subdeciduous rain forest (ITCV); San Mart1n 
394 , 1987, Ciudad Victoria, Tamaulipas state, on wood in 
submontane scrub (I TCV). 

NOTES: Typical X. polymorpha seems to be most common in 
the northern parts of the temperate zones. In the tropics 
it is usually replaced by X. schweinitzii, a species from 
which it is often difficult to separate (Dennis, 1956; 
Rogers & Call an, 1986A) (see X. schweinitzii herein). One 
collection has subglobose fertile parts and long rooting 
stipe. Saccardo (1913) called this X. ophiopoda Sacc., 
but we consider it to be a form of X~ polymorpha. Perez­
Si lva (1975) described and illustrated X. ~olymorpha from 
Mexico, but her concept of this species-di fers greatly 



from ours. She gives ascospore dimensions as (15.3-)17 
(-18.7} X 6.8(-8.5) vm, close to those of X. scruposa (see 
elsewhere herein ). However, she describes-and 1llustrates 
ascospores as having a long , straight germ slit, whi ch is 
unlike either!· polymorpha or!· scruposa in our experi­
ence. 
Xylaria scabriclavula San Martin & Rogers, sp. nov. 

Figs . 80,81,134-136. 

Stromata non ramosa vel interdum aliquot exorientia 
ex eadem basi, clavata cum rotundatis vel leviter acutis 
extremis, peritheciis immersis praedita, stipitibus 
brevibus vel longis, 1 em alta X 1.5-3 mm crassa; extus 
badia vel nigella cum atris papillis ostiolorum; intus 
eburnea. Textura mollis. Superficies scaberrima cum 
profundis fissuris et strato delapso et papillis 
ostiolorum, stipitibus saepe valde rimosis. Perithecia 
0.2-0 .3 mm diam. Ostiola manifeste hemisphaerica. Asci 
saepe biseriate octospori, cylindrici, stipitati, 125-179 
vm longitudine t ota X 5-8 vm crassi, partibus sporiferis 
67-104 vm, annulo apicali in liquore Melzeri cyanescente, 
aliquantum cuneato, 0. 75 vm alto X 1.5 vm crasso. 
Ascosporae brunneolae vel brunneae, unicellulares, 
ellipsoideo-inaequilaterales vel allantoideae, leves, 
10-12(-14) X 3.5-4.5(-5) vm, rima germinativa inconspicua 
recta minus quam longituda sporae. Status anamorphosis 
ignotus. 

Stromata unbranched but severa l sometimes arising 
from common base, clavate with rounded or somewhat acute 
apices bearing immersed perithecia, with short or long 
stipes, 1 em high X 1.5-3 mm diam; externally reddish 
brown to blackish with black ostiolar papillae; internally 
cream-colored. Texture soft. Surface very rough with 
deep cracks and sloughing layer and ostiolar papillae, the 
stipes often especially cracked. Perithecia 0. 2-0. 3 mm 
diam. Ostioles hemispherical, prom1nent. Asci eight­
spored, the spores arranged in a uniseriate-or-partly 
biseriate manner, cylindrical, stipitate, 125-179 vm total 
length X 5-8 vm broad , the spore-beari ng part 67-104 vm, 
with apical ring bluing in Melzer's iodine reagent, 
somewhat wedge-shaped, 0.75 vm high X 1.5 vm broad. 
Ascospores light brown to brown, unicellular, ell ipsoid­
lnequllateral to allantoid, smooth, 10- 12( -1 4} X 3.5-4.5 
(-5 ) vm , with inconspicuous straight germ slit less than 
full-length. 
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SPECIMENS EXAMINED: San Ma rtin 77 , 8.XII.1986, Ejido La 
Union, Oth6n P. Blanco municipality, Quintana Roo state, 
on Thrinax radiata Lodd. ex J. A. & J. H. Schult. wood in 
med1an subdec1duous rain forest (ITCV;JDR); San Martin 
341 , VIII .1987 , (same data as no. 77 above) (HOLOTYPE: 
ITCV; ISOTYPE:JDR). 

NOTES: Thi s curious fungus has been collected twice at 
the same general location on monocot wood. It is 
noteworthy for its regular clavate stromata that are 
hi ghly roughened when examined with a lens. It might be 
host-specific. 

Xylaria schweinitzii Berk. & Curt., J. Acad. Nat. Sci. 
Phil. (ser. 2) 2:284. 1853. Figs. 82,83. 

X. obovata (Berk . ) Fr., Nova Acta Reg i ae Soc. Sci. 
Upsal. (ser. 3) 1, p. 127 .. 1851; fide Laesst'Je in 
litt. 
Stromata subgl obose to cylindri cal -irregular, with 

rounded fert1le apices, on abrupt short stipes or nearly 
sessile, 1.5-2.5 em total length X 0. 5-1.6 em diam; 
externally dark brown to blackish; internally white to 
yellowi sh. Surface somewhat roughened by wrinkles, ver­
rucae, and ostiolar papillae. Perithecia 0.3-0.9 mm diam. 
Ostioles discoid to hemispherical. Asci eight-spored, 
cylindrical, st ipitate, 210- 229 ~m total length X 7-9 ~m 
broad, t he spore-bearing part 140-145 ~m long , with apical 
ring bluing in Melzer's iodine reagent, rectangular, 
5. 5-7( -7.5 ) ~m high X 3.5-5.5( - 6) ~m broad. Ascospores 
brown to dark brown, unicellular, ellipsoid-inequllateral 
to navicular with rounded to acute ends, smooth , 21-26 X 
(6-)6.5-8 ~m, with oblique germ sli ts less than spore­
length. 

SPECIMEN EXAMINED: Ga rc~a 3059 , 31.X.1982, Los Tuxtlas 
Experiment Station, Balzapote, Veracruz state, on wood in 
evergreen rain forest (ITCV;JDR). 

NOTES: Our concept of X. schweinitzii is the traditional 
ODe set forth by Denni s- (1956), Carroll (1964), 
Perez-Silva (1975), Rogers & Callan (1986A), Lloyd (1919, 
1920 ) , Miller (1934), and others. In our view X. 
schweinitzi i is a tropical variant of X. polymorpha that 
usually exh1bits a smoother sur face ana has ascospore germ 
slits that are less than spore-l ength and oriented oblique 
to the long axis of the spore . Our concept of X. obovata 
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(Berk.) Fr. is as a member of the X. complex 
with a much smoother (often unwrinl<le"'M-~~~ (Rogers et 
a l . , 1988) . 

Xylaria scru osa (Fr.) Fr., Nova Acta Regiae Soc. Sci. 
Opsa • ser. 3) 1, p. 127. 1851; sensu Dennis, Kew 
Bull. 1956:436 . 1956. Figs. 84 ,87. 

Stromata unbranched or branched, cylindrical, clavate, 
or irregular, with rounded fertile api ces or somewhat 
acute sterile apices, on short to long stipes, 1.5-6 em 
total length X 2-6 mm diam; externally dark brown to 
black, sometimes with brown scales; internally white to 
yel l owish. Texture woody. Surface rugose, sometimes 
additionally roughened with tomentum or ostiolar papillae. 
Perithecia 0.5-1 mm diam. Ostioles inconspicuous to hemi­
sphencal. Asc i eight-spored, cylindrical, stipitate, 
188- 224 ~m total length X 7. 5-8 ~m broad, the spore­
bearing part 100-146 ~m, with apical ring bluing in 
Melzer's iodine reagent, rectangular, 5-6 ~m high X 3.5-5 
~m broad. Ascospores brown to dark brown, unicellular, 
ellipsoid-inequ1lateral to navicular with rounded to acute 
ends , smooth, 18-21( -22) X 6-7 ~m, with oblique to spiral­
ling germ slit less than spore-length. 

SPECIMENS EXAMINED: *Brown, D. 14 , 28 . IX.1981, Parque 
Fco. Javier Clavijero near Xal9pa-Coatepec , on wood , 
(JDR;XAL); *Magana 19, ~ichoacan, (JDR;XAL); San Martin 
251, VIII.1987; "El Muneco", Ejido Lorna Bonita, Ocosingo 
municipality, Chiapas state , on wood in evergreen rain 
forest (ITCV;JDR); San Martin 252 , 365, 369, 373, 
VIII.l987, Ejido Boca de Chajul, Ocosingo municipality, 
Chiapas state, on wood in evergreen rain forest (ITCV; ?.5? 
and 369 also in JDR). 

NOTES: Xylaria scruposa is a complex taxon, a small­
spored member of the X. polymorpha complex. Its limits 
are unclear (see Rogers et al., 1988 and refs. therein for 
discussions of this taxon). 

Xy 1 aria s p. ( SM 38,64) Figs. 91,93. 

Stromata unbranched to branched, cylindrical to 
cylindr1c-clavate with acute to obtuse, sterile or fertile 
apices, on short to l ong tomentose stipes that arise from 
pannose bases, 1-5 em total length X 1-3 mm diam; exter­
nally blackish with brown peeling outer layer; internally 



white. Texture soft. Surface rugose and roughened with 
osti ol ar papillae. Perithecia 0.2-0.3 mm diam . Ostioles 
papillate, conspicuous and crowded. Asci eight-spored, 
cyl indrical, l ong-stipi tate, 90-125 urn-tOtal length X 5-6 
urn broad, the spore-bearing part 60-65 urn, with api cal 
ring bluing in Melzer's iodine reagent, somewhat discoid, 
0.75 ~m high X 1.5 ~m broad. Ascospores brown to dark 
brown, ellipsoid-inequil ateral w1th one end someti mes 
bearing a tiny cellular appendage, smooth, 8-9(-10) X 
4.5-5 urn, with straight germ slit spore-length. 

SPEC~MENS EXAMINED : *Basilio, M. 53, 20.XI. 1979, El 
Teposteco, Morelos, on wood (JDR;XAL ); San Martin 38, 
10.IX.1987, Gomez Farfas, Tamaulipas state, on wood in 
medi an subdeciduous rain forest ( ITCV;JDR) ; San Martin 64, 
7.XII.1986, San Felipe Bacalar, Othon P. Blanco muni cipal­
ity, Qui ntana Roo sta te , on wood in acahual (I TCV;JDR) . 

NOTES: Thi s is another dark, small -spored Xyl ar ia that 
does not f i t into any species known by us. It possibly i s 
X. aemulans Starback as understood by Lloyd (1921). We 
nave not seen type material of that speci es. 

Xyl aria sp . (SM 39, 306) Fi gs. 90,92 . 

Stromata unbranched or branched, cylindrica l, bearing 
complete ly 1mmersed perithecia, with attenuated or acute 
steri le api ces, on short st ipes often arising from pannose 
bases, 1-2. 5 em total length X 2-4 mm diam; externally 
blackish wi th reddish brown to dark brown peeling outer 
layer; internally dirty white. Texture hard. Surface 
smooth. Perithecia 0.5- 1 mm diam. Osti oles barely raised, 
located in flattened circular areas ca. 0.2 mm diam. Asci 
eight- spored, cyl indri cal, very long stipitate , 140-20~ 
total length X 5-6 ~m broad, the spore-bearing part 70-80 
~m, with apical ring bluing in Melzer ' s i odine reagent , 
quadrate, 2 X ?. urn. Ascospores brown, unicellular, 
el lipsoid-inequi latera l w1th broadly or narrowly rounded 
ends, smooth, (9- ) 9. 5-11( - 12) X 4{-4.5 ) ~m , with straight 
germ slit spore-l ength. 

SPECIMENS EXAMINED: San Martin 39, 8. XII . 1986 , Ej i do La 
Un i on, Othon P. Blanco municipality, Quintana Roo state, 
on wood i n median subdeciduous rain forest (ITCV ;JDR); San 
Martin 306, VII I. 1987 (same data as no . 39) on soil 
(JTCV). 
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~OTES: Thi s fungus might only be a variant of X. 
multi~lex, differing from more typical materi al-in havi ng 
ost1o es often surrounded by a di sc and in lacking any 
per ithecial contours. In surface features it resembles X. 
adscendens. 

Xylaria sp. (SM 211) Fig . 94. 

Stromata composed of cylindri ca l to conical aggrega­
tions of more or less naked peri t heci a , wi th acute st erile 
apices, on filiform glabrous sti pes, 5-13 mm tota l length 
X 0.5-1.5 mm diam; external ly black; internally white. 
Texture fa irly hard. Surface smooth except for perithecial 
eleva tions. Perithecia 0.2-0.3 mm di am . Ostioles papi l­
late. Asci eight-spored, cylindri ca l , st ipitate, 73-83 
total length X 4-5 ~m broad, the spore-bea ring part 47- 50 
~m. with api cal r ing bluing in Melzer's iodine reagent, 
quadrate, 1-1.3 X 1-1 .3 ~m . Ascospores light brown to 
brown, unicellular, el lipsoid-1nequ1l aterial with broadly 
or narrowly rounded ends, smooth, (5 . 5- )6-7 X 3- 3.5(-4) 
~m, with straight germ slit slightly less than spore­
lengt h. 

SPECIMEN EXAMINED: San Mart1n 211, 16 . VII.1987, G6mez 
Farfas, Tamaulipas state , on fal len leaves in median 
subdeciduous rain forest (ITCV) . 

NOTES: This tiny Xylari a might well represen t a new 
species. Our coll ect1on i s so sma l l , however, that we 
decline to describe it as new. 

Xylaria sp. (SM 303) Figs. 95,96 . 

Stromata solitary or many originating from common 
base, cyl1ndri c-clavate to irregular with subacute to 
narrowly rounded sterile apices , on short sti pes , 1.3-4 em 
total length X 3-6 mm diam; externally black, sometimes 
with brown t ones ; internally white to yell owi sh. Texture 
cheesy. Surface so deeply cracked as to appear verrucose, 
with t omen tum on stipe and in patches on ferti le part. 
Perithec ia 0.3-0.5 mm diam. Os tioles hemispheri cal, often 
flattened, di ffi cult to distinguish from verrucae. Asci 
cylindrical, stipitate, 148-166 ~m tota l length X 5 .~~m 
broad, the spore-bearing part 80-90 ~m , with apica l ring 
bluing i n Melzer ' s iodine reagent, rectangular, 3-4.5 ~m 
hig h X 2-3 ~m broad. Ascos pores brown to nark brown, 
unicellular, ell ipsoid-1nequ1l atera l with narr ow ends, 



smooth, (1?-)12.5-14.5(-16) X 5-5.5(-6) vm, with straight 
germ slit l ess than spore-length. 

SPECIMEN EXAMINED: San Martin 303, 31 . VIII . 1987 , Ejido La 
Union, Othon P. Blanco municipality, Quintana Roo state, 
on wood of Thrinax radiata Lodd. ex J . A. & J. H. Schult. 
i n median subdec1duous ra1n forest (ITCV). 

NOTES: Thi s f ungus i s probably another small-spored 
member of the X. polymorpha complex. It seems al lied to 
X. feejeensis and X. luteostromata Lloyd . Most of our 
mater1al 1s 1mmature and even materi al showing fu lly 
colored ascospores i s probably not entirely mature. We 
thus refra in from describing it as a new taxon, although 
it might well be such. 

Xylaria sp . (SM 331) Figs. 99,100. 

Stromata unbranched or branched, cylind rical to 
irregu lar w1th acute steri l e api ces, on abrupt thin short 
to long stipes, 1.5-3.5 em total length X ?- 3 mm diam; 
externally black without trace of peeling layer; 
i nternally yellowish. Texture soft to woody. Surface 
smooth except for perithecial undulations. Perithec ia 
0.5-0.8 mm diam. Ostioles coni cal, inconspicuous. Asci 
not seen . Ascospores brown, uni cellul ar, ellipsoid-----­
inequi latera l w1th rounded ends, smooth, 9-10.5(-11) X 4-5 
vm, with straight germ slit less than spore-length . 

SPECIMEN EXAM INED: San Martfn 331, VIII.1987, Ejido Boca 
de Chaju l , Ocosingo municipality, Chiapas state , on wood 
in everg reen rain forest (I TCV;JDR ). 

NOTES: We do not know thi s fungus. Our material i s 
overmature and asci are altogether lack ing. 

Xyl aria sp. (SM 337) Figs. 15,16,114. 

Stromata cons i sting of head of immersed perithecia 
1. 5 mm diam on tomentose hai r-like rachi s that extends 
downward as a s t ipe and upward as a long apex, up t o 2.3 
em l ong ; externally blackish wi th white flaking outer 
layer; internally white. Texture soft . Surface smooth 
except for ostiolar papil lae. Perithecia 0.2-0.3 mm diam. 
Ost iol es papi l late to almost dig1tate. Asci eight-spored, 
the spores arranged in a uniseriate to partly biseriate 
manner, cyli ndri cal, long-stipi tate, 117-154 vm total 



length X 6-10 vm broad, the spore-bearing part 67-76 vm, 
with apical ring bluing in Melzer's iodine reagent, 
quadrate to rectangular, 3-4 ~m high X 2-3 ~m broad. 
Ascospores brown to dark brown, ellipsoid-inequilateral 
w1th one end bearing a cellular hyaline appendage ca. 2 vm 
X 2 ~m , smooth, 10-12(-14) X 5-6 vm, with straight germ 
slit spore-length. 

SPECIMEN EXAMINED: San Martfn 337, VII I . l987, San Felipe 
Bacalar, Othon P. Blanco munici pality, Quintana Roo state, 
on fallen leaves (ITCV). 

NOTES: The present fungus greatly resembles X. sicula 
Pass. and Beltr. f. major Ciccarone in the haTr-like 
rachis with the intercalary fertile portion and size of 
ascospores (Ciccarone, 1946). It differs in having 
immersed perithecia, a tomentose rachis, and ascospores 
with a cellular appendage. This latter feature is easily 
missed unless criti cal microscopy is employed. It greatly 
re sembles X. aristata sensu Oennis (1956) in the morphology 
of the fertile part and in t he hairy stipe, but differs 
from his description in having a portion of the rachis 
extending beyond the fertile head and in having appendaged 
ascospores. It resembles X. aristata described herein, 
but differs in larger appendaged ascospores, in larger 
asci and in having a portion of the rachis extending 
beyond the fertile part. Dargan (1976) illustrated X. 
aristata as having a short mucro on the fertile portTon. 
He desc ribed perithecia as being completely immersed, but 
illustrated them as being fairly conspicuous, i.e., as 
surface contours . Miller (1942) described X. aristata as 
having glabrous stipes and protruding perithec1a. Our 
f ungus al so greatly resembles Dargan ' s Xylaria sp.-III in 
ascospore size and in the long portion of rachis project­
ing beyond the fe rtile head (Dargan, 1976). In any case, 
i t is probably most prudent to a llow our present smal l 
collection to remain unnamed until additiona l studies of 
s imilar fungi are underta ken. 

Xylaria sp. (SM 359) Figs. 97,98. 

Stromata cylindri ca l with fertile apices, on short 
pubescent st1pes, prostrate in our material, 7-10 mm total 
length X 1-3 mm diam; externally blackish with brown outer 
peeling layer, with ostioles often white-fringed; inter­
nally whi te . Texture soft. Surface with 
circumferentially-oriented wrinkles and roughened with 
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ostiolar papillae. Perithecia 0.4-0.7 mm diam. Ostioles 
strongly conical. Asci eight-spored, the spores arranged 
in a uniseriate to ETSeriate manner, cylindrical, 
stipitate, 132-148 vm total length X 5.5-7 vm broad, the 
spore-bearing part 82-88 vm, with apical ring bluing in 
Melzer's iodine reagent, quadrate, 2 X 2 vm . Ascos~ores 
brown, unicellular, ellipsoid- inequilateral, withroadly 
to narrowly rounded ends, smooth, (11-)13-14 (-15 ) X 4-5 
vm, with germ slit obscure. 

SPECIMEN EXAMINED: San Martin 359, VIII.1987, Ejido Boca 
de Chajul, Ocosingo municipality, Chiapas state, on wood 
in evergreen rain forest (ITCV;JDR}. 

NOTES: Our f ungus highly resembles Lloyd's photograph 
{1921) of X. biformis Lloyd, but his description i s of a 
fungus witn much larger ascospores. Laess¢e (in litt.) 
considers X. biformi s to be a synonym of X. globosa (= X. 
anisopleura). Our fungus also resembles a d1m1nut1ve ~ 
berkeley1. In any case, we do not assign it to a known 
taxon herein. 

Xylaria sp. (SM 372) Figs. 101 ,102. 

Stromata cylindrical to cylindric-clavate with 
rounded fertile apex, on abruptly narrowed long st ipe, 
1.5-2 em total length X 1-2 mm diam; externally blackish 
with persistent brown outer sloughing layer; internally 
white . Texture hard, but fragile. Surface roughened by 
sloughing layer and perithecial undulations. Perithecia 
0.2-0.6 mm diam. Ostioles papillate. Asci eight-spored, 
cylindrical, poor condition in this mater1al, the spore­
bearing part ca. 50-60 vm long X 5-6 vm broad, with apical 
ring bluing in Melzer's iodine reagent, quadrate, 2 X 2 
vm. Ascospores brown to dark brown, unicellular, 
ellipsoid-1nequilateral with rounded ends, smooth, 9-10 
(-11} X (4-}4.5-5 vm, without obvious germ slit. 

SPECIMEN EXAMINED: San Martin 372, VIII.1987, Ejido Boca 
de Chajul, Ocosingo municipality, Chiapas state, on wood 
in evergreen rain forest (ITCV). 

NOTES: This fungus is not known to us and probably 
represents a new species . Perithecia of our material, 
however, were not in good condition and asci could not be 
fully characterized. 



Xylaria sp. (G729) Figs. 85,86. 

Stromata cylindrical with acute sterile apex, without 
different1ated stipe, the base tomentose, 1. 5-3 em total 
length X 1.5-3 mm diam; externally blackish with brownish 
outer peeling layer; internally whitish. Texture hard. 
Surface smooth except for ostiolar papillae and remains of 
tomentum. Perithecia 0.3-0.4 mm diam. Ostioles con i ca l 
to hemispher1cal, conspicuous. Asci eight-spored, cyli n­
drical, long-stipitate, 123- 144 ~otal length X 4-6 ~m 
broad, the spore-bearing part 63-70 ~m, with apical ring 
bluing in Melzer's iodine reagent, quadrate to rectangular, 
1. 5-2.5 ~m high X 2 vm broad. Ascospores light brown, 
unicellular, ellipsoid-inequilatera l w1th rounded ends, 
smooth, (8.5-)9-11 X (3-)3.5-4( -4. 5) urn, with straight 
germ slit less than spore-length. 

~ 

SPE~IMEN ~EXAMINED: Guevara 729, 1986, Xan Santa Cruz, 
Jose Maria Morelos municipality, Quintana Roo state, on 
wood in an acahual (ITCV;JDR). 

NOTES: This small Xylaria i s unknown to us. In general 
morphology it resemb les X. myosurus in l acking a real 
stipe, but the t omentose-base 1s unlike t hat species. 

Xylaria squamul osa San Martin & Rogers, sp. nov. 
Figs. 103,104,111,112. 

Stromata subgl obosa vel elongata, 5 mm diam vel 6 mn1 
longa X 4 mm crassa, peritheciis omnino immersis, in 
abrupte angustatis stipitibus 1-1 . 5 em longis X 1- 1. 5 mm 
diam; extus fumea sed sub lente nigella cum elevatis 
albidis squamis; intus alba. Textura dura. Superficies 
levis praeter fissuras inter squamas. Perithecia ca . 1 mm 
diam. Ostiola plus minusve umbilicata, i nconspicua . Asci 
saepe biseriate ostospori, cylindrici, longe stipitati, 
370-430 longitudine tota X 14- 27 ~m crassi, partibus 
sporiferis 182- ?.52 vm, annul o apicali in l iquore Melzeri 
cyanescente, urceolato vel obtrull ato, 11-13 alto X 6-7 vm 
crasso . Ascosporae brunneae, unicellulares, el li psoideo­
inequilaterales vel plus minusve rect angula tae cum late 
rotundatis extremis vel abrupte acutis extremis, leves, 
(29-)31-37(-40) X (11 - )12- 13(-14) urn, saepe ab hyalina 
vagina indutae, rima germinativa recta per longitudinem 
sporae . Anamorphosis ignotus. 
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Stromata subglobose to elongated, 5 mm diam to 6 mm 
long X 4 mm diam, with completely immersed perithecia, on 
abruptly narrowed stipes 1-1.5 em long X 1-1.5 mm diam; 
external ly blackish gray, but with lens seen to be black­
ish with raised whitish scales; internal ly white. Texture 
hard. Surface smooth except for cracks between scales. 
Perithecia ca. 1 mm diam. Ostioles more or less umbili­
cate, inconspicuous. Asci eight-spored, the spores 
oriented in a uniseri ate or partially biseriate manner, 
l ong-stipitate, 370-430 ~m total length X 14-27 ~m broad, 
the spore-bearing part 182-252 ~m, with apical ring bluing 
in Melzer ' s iodine reagent, urn-shaped or coffin-shaped, 
11-13 ~m high X 6-7 ~m broad. Ascospores dark brown, uni­
cellular, ellipsoid-inequilateral to more or less rec­
tangular with broadly rounded or abruptly acute ends, 
smooth, (29- )31-37 (-40) X (11-)12-13(-14) ~m, often with 
hyaline sheath, with straight germ slit spore-length. 
Anamorph unknown 

~ 

SPE~IMEN E~AM!NED: San Martin 63, 8.XII.1986, Ejido La 
Union, Othon P. Blanco municipality, Quintana Roo state, 
on wood in median subdeciduous forest (HOLOTYPE :ITCV). 

NOTES: Th i s fungus appears to be an undescribed species. 
It is probably the same as Xylaria sp. (S 1836) described 
by Rogers et al., 1988). The fertile part of that fungus 
lacked the pronounced scal iness of the one described here, 
but shows conspicuous papillate ostioles. In other 
characteristics these fungi seem very si milar. 

Xylaria telfairii (Berk.) Fr., Nova Acta Regiae Soc . Sci. 
Opsal. (ser. 3) 1, p. 127 . 1851. 

Stromata clavate-fusiform with rounded fertile apices, 
on short to long stipes, up to 6.5 em total length X 4-9 
mm diam; externally tan or yellowish to dull orange, often 
black from spores; internally white, but becoming hollow 
and inrolled, often before maturation of perithecia. 
Texture hard, but fragile. Surface smooth. Perithecia 
0.4-0.7 mm diam. Ostioles umbilicate. Asci not observed. 
Ascoseores light brown to brown, unicellular, ellipsoid­
inequllateral with narrowed ends, smooth, (17-)18-21(-22) 
X (5.5-)6-7 ~m. with short, oblique germ slit . 

SPECIMENS EXAMINED: San Martfn 220, VIII.1987; 352, VIII. 
1987, Ejido Boca de Chajul, Ocosingo municipality, Chiapas 
state, on wood in evergreen ra i n forest (ITCV,JDR). 
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NOTES: Our material seems t ypical for the species. It 
has been described and illustrated from Mexican material 
by Perez-Silva (1975). See remarks by Dennis (1956) and 
Rogers et al. (1988) . 

Xylaria uniapiculata San Martin and Rogers, sp. nov. 
Figs. 105-107,124-126. 

Stromata plerumque max ·ime ramosa e basi vel super 
basim, plus minusve cylindracea vel teretia vel com­
planata, plerumque apicibus acutis sterilibus, in 
stipitibus brevibus e basibus pannosis, 2.5-5.5 em longa X 
2-6 mm crassa; extus rufa vel brunnea vel nigella cum 
strato externo fusco delapso; intus alba vel flavida. 
Textura lignosa . Superficies valde asperata ab verrucis 
prominentibus, fissuris, papillis ostiolorum, et formis 
peritheciorum. Perithecia 0.4-0.8 mm diam. Ostiola 
papillata. Asci octospori, cylindrici, stipitati, 115-138 
longitudine tota X 5-6 ~m crassi, partibus sporiferis 
70-90 ~m, annulo apicali in liquore Melzeri cyanescente, 
quadrato vel oblongo, 2.5-3 ~m alto X 1.5-2 ~m crasso. 
Ascosporae brunneae, plerumque in uno extremo cellula 
minuta hyalina ornati, ellipsoidea-inequilaterales, leves, 
9-10(-11) X (3.5-)4 ~m, rima germinativa recta per 
longitudinem partis coloris sporae. Anamorphosis ignotus. 

Stromata usually highly branched from base or above, 
more or less cylindrical, terete or flattened, usually 
with somewhat acute sterile apices, on short stipes from 
pannose bases, 2.5-5.5 em high X 2-6 mm diam; externa l ly 
reddish brown, dark brown to black with peeling outer 
brown layer; internally whi te to yellowish. Texture 
woody. Surface strongly roughened with prominent ver­
rucae, cra cks, ostiolar papillae, and perithecial 
contours. Perithecia 0.4-0.8 mm diam. Ostioles 
papillate. Asci e1ght-spored, cylindrical, stipitate, 
115-138 ~m total length X 5-6 ~m broad, the spore-bearing 
part 70-90 ~m, with apical ring bluing in Melzer's iodi ne 
reagent, quadrate to rectangular, 2.5-3 ~m high X 1.5-2 ~m 
broad. Ascospores brown, usually with a minute hyaline 
cell on one end, ellipsoid-inequilateral, smooth, 
9-10(-11) X (3.5-)4 ~m, with straight germ slit running 
the full length of the pigmented cell of the spore. 

SPECIMENS EXAMINED: Chacon 191 , X.1987, Gomez Farfas, 
Tamaulipas state, on wood in median subdeciduous rain 



forest (~OLOTYPE:ITCV ; ISOTYPE:JDR); Rodriguez 31 and 
Santos Lopez 4, same data as above (ITCV;JDR). 
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NOTES: This species is probably related to X. feejeensis 
and X. rhytidophloea Mont. Accordi ng to Dennis (1956) the 
latter name 1s a synonym of the former. Lloyd (1924A) 
gives the ascospores as 18 X 8 vm , much larger than those 
of X. feejeensis or the present fungus. The main feature 
leaaing us to consider this a new species i s the 
persistent cellular ascospore appendage. 
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VAR!COSPORI UM SCOPARI UM, A NEW STAUROSPOROUS HYPHOMYCETE 

by 

A. ROLDAN & M. HONRUBIA. Depto. Biol ogi a Vegeta l <Botinical . Facultad 
de Biologfa. Universidad de Murcia <Spain> . 

Summary: Varicosporium scopari um sp. nov. is described in pure cul tu­
re from foam samples 1n Span1sh streams. 

Conidia of the new species described below were illustrated 
by ROLDAN et al. <1988> from foam sampl es in the River Mundo CAlbacete 
Spai n>. TlieY"tiave also been detected in severa l of its tributaries 
and in the Ri ver Vinalop6 CAlicante, Spain). Its substrate remains 
unknown. Coni dia only appear ater rains , and thus we believe it 
should be considered waterborne rather than strict ly aquatic. 

Varicos orium sco arium sp . nov. <Figs . 1-3 > 
p ~cetes n1 1aceae . COLONIAE Cl~ MA> pallide cremosae, patentes 

ad 4.5 em diam/5 septimanis, glabrae, mycelia aerio absente, hyphae 
1.5-2 1,1m latae, SPORULATIO copiosa post 5 diebus <14-18.>, sUTl'llla 
aqua vel submersa. CONIDIOPHDRA mononematosa, apicalia vel lateralia, 
semimacronematosa, simplicia vel bracchiata, usque ad 300 x 2-3 
J)m. CELLULAE CONIOIOGENAE apicales <vel intercalares vel laterales> , 
8-16 x 2-3 J)m, monoblasticae vel polyblasticae, proliferationes 
sympodiales; cicatrices denticulatae. CONIDIA sol itaria vel laxe 
fasciculata, acrogena, typice in planibus variis, elementi cylindrici; 
axis principalis leve curvatus vel signoideus, 80-150 <raro ad 
350> x 2-3.5 1)111, usque ad 6-septatus, cicatrix truncata; bracchia 
in 1- 3 di spositionibus, lateralia, singularia, principale unilateralia 
recta vel tenue curvata 0-3 septata, insertio typice sinuosa et 
inaequaliter constricta. Disjunctio conidiorum schizolytica. Germina­
tio in aqua et in agaro c um antibioticis. 

COLONY Cl~ MA > pa 1 e cream-co 1 oured, reaching 4-5 em di am/5 weeks 
at 14- 18•, glabrous, aerial mycelium wanting, hyphae 1.5- 2 ~m 
wide . SPORULATION on slices of cul ture part ly submerged in sterile, 
di sti ll ed standing water for 5 days at room temperature <14- 18">, at 
or below water level, producing numerous highly branched conidia . 
CON IOIOPHORES mononematous , ap1cal or lateral, sem1macronematous , 
simple or branched, up to 300 x 2- 3 J)m. CONIDIOGENOUS CELLS apical 
<or intercalary or lateral>, 8-16 x 2-3 I-tA, mono- or polyblastic , 
pro liferat ing sympodially; secess ion scars denticulate. CONIDIA 
solitary or loosely fasciculate, aerogenous, typi cally branched 
i n more than one plane, elements cylindrical , apices rounded; 
main axis sl ightly curved Cor somewhat sinuatel , sometimes with 
loss of ap1cal dom1na nce, 80-150 <rarely up to 350 > x 2-3.5 ~m , 
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Fi g. 1. - Varicospor ium scoparium in pure culture. A- D: conidiophores. 
E-H: conid1 a. (from holotype ) . A: scal e a • 50 ~m. B-H: scale b = 40 
vm. 



Fig . 2.- Vari cosporium scoparium. Detached conidia. A- E: scale a 40 
~m. F-H <unusual larger conidia>: scale b • 100 ~m . 
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Fig. 3. - Varicosporium scoparium. E: conidi ophore. All to same scale, 
bar = 50 IJm. 
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up to 6-septate , scar truncate; branches in 1- 3 orders, lateral , 
single, diverging in various planes and mostly on one side of 
the parent e l ement, straight or s l ight ly curved, characteristically 
sinuous and asymetrica lly constr icted at the insertion, 0-3 septate. 
Coni dia germinate readily in liquefied foam or on iso l ation media 
supp l emented with streptomycin and peni ci ll in <Oescals et al. 
1977). 

COLLECTIONS: sinqle conidia i solate from foam in River Mundo, 
Albacete <UTM WH 9457> <Roldan, Nov. 1987 > <MA- fungi 20841 holotype 
ex MUB AR9851 i so type> ; other i so 1 ates from locus typi ci MUB AR 
~52, t~UB AR9853; stream foam from River Mundo, Albacete <Roldan, 
Nov. 1985, A-25>; stream f oam from River Vinalopo , Alicante cum 
YH 0282> <Roldan, Nov . 1985, A-77>. 

There are various staurosporous genera of aquatic hyphomycetes 
with conidia branching in more than one order and plane, such 
as D;!ndrospora Ingold, Polycladium Ingold and Varicospori um Kegel. 
In Oendrospora conidi a are apical and sol itary with conidiogenous 
cells sometimes proliferating percurrently <OESCALS & WEBSTER, 
1980>. Furthermore , D. erecta Ingold <type species> displays vertic i ­
llate branching, not seen in our species, a l though this character 
is less evi dent in D. polymorpha Roldan & Descals <ROLDAN et al. , 
1987>. Conidial insertion in Polycladium equiseti Ingold<T9"59> 
<type and only species> is c learly lateral. Varicosorium scoparium 
appears to be closely related to V. elodeae Kegel <INGOLD , 1942 > 
<type species> but here conidia bear broadly divergent branches 
and secede by abstriction at a narrowed insert i on. Conidi a of J... 
del icatum <Iqbal , 1971 > are typically larger than in V. scoparium 
and are produced singly and terminally. Cladoconidium artjculatym 
Bandoni & Tubak i <1985> has repeatedly br anched pa l e f uscous conidia , 
with somewhat sinuous constricted branched insertion. However , 
this species has olivaceous colonies and the conidia are most ly 
spo~ning 30-42, rarely up to 60 ~m. 
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A NE'fl ADDITION TO THE GENUS GORGOHYCES 

by 
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A. ROLDAN, Oept o . Bi ologia Vegetal <Bot anica>. Facultad de Biol ogi a. 
Universidad de Murcia <Spain). 

Su11111ary : Gorgomyces honrubi ae sp. nov . is descri bed in pure culture 
from foam samples 1n Spanish streams. Characters re l ated with 
conidiogenes i s in this genus are discussed . 

Gorgomyces honrubiae sp . nov. <F i gs. 1- 3> 

Hyphomycetes Moni 1 i aceae . Co loni ae < 1'1. MA >, a 1 bi dae , patentes 
ad 3 em di am/5 septimani, glabrae, myce lia aeri o absente ; hyphae 
saepe c inc innatae , 1- 2 vm latae. Sporulatio submer sa et sparsa . 
Conidiophora semimacronematosa , mononematosa, typice later alia , 
cum st i pite et capite conid i ogeno , stipes irregulari ter clavatus 
et curvatus, 5-8 x 2-3.5 vm, typi ce 0- septatus; caput con i di ogenum 
est racemus condensus, eodem tempore f ructifi cans. Cellulae conidia­
genae i nfl atae, 3-6 x l. 5-2 . 5 vm, monob 1 ast i cae, determi natae , 
collabentes. Conidia solitaria, apicalia <vel lateralia>, filiformia ; 
cum cell ul a basali et appendice a picale; corpus conidial i s parce 
subulatus, paene rectus ve l s pira l is vel sigmoi deus , 35-45 x ca . 
2 vm , 8-9 septatus; appendix api cali s ad basim constricta et septata, 
9- 16 vm longa, unicel ulari s , collabens ante secessionem coni di i ; 
cellula basal i s ca . 2 x 1.5 vm, cum mucrone laterale breve, postea 
coll abens et mucosa . Conidia i n aqua s ing i ll at i m vel aggregat i m 
di spersa, ad bas im adherenti a . Ger mirnatio e pluri bus cell u l i s. 

Etym: named in acknowledgement t o Or . N. Honrubia (University 
of Murcia, Spain>. 

Hyphomycetes, Monil iaceae. Colonies ()% MA> whJtish, spreading 
slowly , r eaching 3 em di am/5 weeks, gl abrous , aerial mycel ium 
absent ; hyphae strongly coil ed , 1-2 vm wide. Sporulation underwater, 
sparse . Conidiophores semimacronematous , mononematous, typi cally 
lateral, with a s ti pe and an irregularly branched conidiogenous 
head, total length 12- 22 vm; sti pe i rregular ly c l avate and c urved, 
5-8 x 2-3 .5 11m, typically 0-septate; Conidiogenous c e ll s vari ously 
swollen, 3- 6 x 1. 5- 2 . 5 11m, monoblastic , determinated , evacuated 
aft er conidial secession. Conidia sol itary, apical <or lateral>, 
consi sti ng (initially> of a fi liform body, an apical walled appendage 
and a stalk cell. Conidial body s li ghtly subu l ate , almost straiQht 
to hel ical n-1 .5 co i ls> or sigmoid, 35- 45 x ca . 2 11m , septa initla­
lly distant , later 8-9 by secondar y septation; apical appendage 
const ricted at basal septum , 9- 16 urn l ong , unicellu l ar, becoming 
evacuated and col l apsing prior to secessi on; stalk cell ca. 2 
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f ig. 1.- Gorgomyces honr ubiae in pure culture <f rom holotype l. 
A- G: coni diophores and developping con idia . Noti ce collapsed con idio­
genous cells after conidial secession in B, f ~nd G. Bar : 20 vm. 



Fig. 2.- Gorgomyces honrubiae in pure culture Cfrom holotypel. 
A: conidial group adhering to each other at their mucous base. 
8-J: single detached conidia . Bar: 20 ~m. 



Fig. 3.- Gorgomyces honrubi ae in pure cu l tur e Clactofuchsin mountsl. 
A- B: mature con1 dl a I groups adhering t o each other at their a pi ca 1 
appendages CA) and base CB>. C: conidiophore , arrows shows a constric­
t i on process on the conidium body and the basal ce 11 . D-E : De tached 
conidia with appendages being evacuated. Bar: 20 ~m . 
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x 1.5 11m wi th a short latera l peg, contents of the cell gelatinizing 
at a later stage and thus releasing the conidi a. Coni dia dispersed 
i n water or trapped in foam individually or more typi cal ly in 
groups, adhering t o each other at their mucous base or apical 
appendages; germinating readily from any cel l on the main body. 

COLLECT IONS EXAMINED 

Single groups of conidia isolated from foam in Campamento San 
Juan stream, Ri 6par, Albacete, Spai n. Roldan Nov. 1987 <MA-FUNGI 
20840 holotype ex MUB AR 9761 Isotype. Other collections from 
the same locality and date CMUB AR 9765 , MUB AR 9766). 
Gorgomyces hungaricus GOnczol & Revay Cl985), type species, was 
only descr16ed from nature , and hence some important characters 
related with conidiogenesis may not have been seen . Unfortunately, 
accord i ng to Gonczol <i n litt.) t lhe type is damaged and unserv i cea­
bl e. Nevertheless conidial mor phology is so characteristic that 
the ass i gnation of our species t o Gorlomyces is unquestionable. 
G. honrubiae is clearly distinct from he type species i n that, 
1n the latter, the conidi ogenous head is a termi nal vert icil composed 
of on ly conidiogenous cel ls , while here there is an incurving 
branching system; secondly, there is no evidence of a basal appendage 
of a cellular nature on the conidium; thirdly, the apical appendage , 
a 1 thought i t appears t o have a wa 11 , is described as mucous, and 
devel ops by apical growth, while in our speci es the apical appendage 
is ini tiated by a localized constriction process on the ful ly 
developed cylindrical body of t he conidium, f oll owed by a collapse 
of the distal portion ; fourth ly, conidia of G. hungaricus are 
straight to sinuous while ours are si nuous or he l ica l ; last ly, 
they differ significantly in dimensions, i.e.: in G. hungari cus 
the conidial body measures 90-120 x 2.5-3.5 11m, while in G. honrub1ae 
it does not exceed 45 x 2 IJm. It is interest ing that con1d1a of 
the type species have been seen attached to nematodes onleaf l i tter. 
Our species has so far been seen in nature on ly as conidia in 
foam. 
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ABSTRACT 

A hypogeous fungus found among roots in a pecan 
orchard represents the first report of a truffle 
from Georgia. It is identified as Tuber texense 
Heimsch. An illustrated description of the Georgia 
material is presented_ 

INTRODUCTION 

Records of ascomycetes reported from Georgia have been 
maintained for over 70 years (Miller , 1941; Hanlin, 1963), 
and during that time Elaphomyces has been the only genus of 
hypogeous ascomycetes recorded from the state. In September, 
1987, during a visit to a pecan orchard near Albany, 
Georgia, numerous ascomata were observed among roots of 
several large pecan trees [Carya illinoiensis (Wang.) K. 
Koch) that had been exposed by soil erosion caused by a 
recent rain. Several ascomata were taken to t he laboratory 
and examined, and were subsequently identified as Tuber 
texense. As this is apparently the first report of a 
tuberaceous species from Georgia and since it differs 
slightly from previous descriptions, an illustrated 
description of the Georgia material is presented here . 
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MATERIALS AND METHODS 

General observations and measurements of asci and 
internal tissues were made on fresh material mounted in 
water. Material to be sectioned was cut into 5 mm2 blocks, 
fixed in formalin -propionic acid-alcohol , dehydrated through 
a tertiary butyl alcohol series, embedded in paraplast , 
sectioned at 6 or 10 ~m and stained in iron hematoxylin. 
Sections to be examined under the scanning electron 
microscope were mounted on an 18 mm round cover glass, 
deparaffined in xylene, then the cover glass was mounted on 
a stub and sputter-coated with gold-palladium i n a Hummer 
sputter coater (Gaudet and Kokko, 1984). Light micrographs 
were taken with a Nikon Optiphot on Kodak Technical Pan film 
2415; scanning micrographs were taken on a Philips 505 SEM 
with Polaroid Type 55 P/N film. These procedures have been 
previously described in greater detail (Hanlin & Tortolero, 
1988). 

OBSERVATIONS AND DI SCUSSION 

Tuber texense Heimsch 
Ascomata hypogeous, up to 5.5 em across, oval to nearly 

globose, light brown to dark reddish-brown, surface smooth, 
often lobed, especially on one side (Fig. 1). Interior 
consisting of a gleba with light and dark veins surrounded 
by a cortex (- medullary excipulum) and an exterior l ayer (­
ectal exc i pulum) of pigmented cells (Fig. 2). Cortex 240-280 
~m thick, composed of three regions (Fig . 4, 8). Outermost 
2-3 rows of cells angular (textura angularis), with somewhat 

Fig. 1-7. Tuber texense. Fii.g. 2-7, paraffin sections of 
ascomata. Fig. 1. Five ascomata. X0. 71. Fig. 2. Section 
through as coma . Xl. 2. Fig. 3. Close-up of gleba with 
convoluted veins. X3. 2. Fig. 4. Section through cortex 
showing outer region of pseudoparenchyma cells and inner 
region of parallel hyphae, and fertile vein with asci in 
interior. X262. Fig. 5. Section through outer portion of 
cortex showing outer rows of enlarged, pigment ed cells. 
X514. Fig. 6. Section through sterile vein bordered by 
asci. X250. Fig. 7. Close-up of asci in fertile area. X266 . 
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thickened, pigmented walls (Fig. 5). These surface cells 
intergrade into a region ca. 125 ~m thick of small , 
compactly arranged pseudoparenchymatous cells with thin 
walls that vary in shape from globose to angular or short 
hyphal; the latter are ori ented perpendicularly to the 
margin of the as coma. Inner half of cortex (subcortex) 
composed of small, thin -walled, globose cells among tightly 
interwoven hyphae oriented parallel to periphery of ascoma; 
this region extends into gleba as sterile veins. Gleba 
composed of white, convoluted steril e veins (venae 
externae) bordered by brown fertile veins (venae internae) 
( Fig. 3) . Sterile veins variable in width, branched, 
composed of hyaline , interwoven hyphae (textura 
intricata)(Fig. 10), becoming compressed by developing asci 
(Fig. 6, 9). Fertile veins brown, cell s crowded , often 
indistinct and appearing as surrounded by mucus at maturity, 
enveloping numerous asci (Fig . 7, 11). Ascigerous areas in 
immature ascomata often separated by small veins of hyaline 
hyphae that form a loose, open network that i s crushed as 
the asci develop. Asci unitunicate, thick- walled (Fig. 16) , 
persistent, variable in size, (70)-88-(122) X (34)-48-( 58) 
~m (including stipe), subglobose to ovoid, short- or 
long-stipitate (stipe (8)-22-(58) ~m), containing 1 -6 
(usually 4) spores (Fig. 14-15). Ascospores unicellular, 
oval to occasionally subglobose, golden-brown at maturity, 
(22)-28-(36) X (16)-19-(24) ~m , containing oil droplets, 
densely covered with spines that vary from minute to long 
and distinct (Fig. 17-18), up to 2 ~min length. The bases 
of the spines interconnect to form a reticulate pattern 
(Fig. 18). 

Collected among roots of Carya illinoiensis (Wang.) K. 
Koch, Dougherty County, Georgia, September 18, 1987, T. B. 
Brenneman and P. F. Bertrand. Specimens deposited in GAM 
(/)12742). 

The material collected contained asci in all stages of 
maturity, permitting observation of ascus development. Asci 
arise from croziers formed from ascogenous hyphae (Fig. 12). 
The ascus mother cell expands to form a clavate ascus (Fig . 
13), which then develops into a mature ascus with 
ascospores . Developing asci often have a clamp-like 
structure at t he base that results from the fusion of the 
tip and basal cells of the crozier; this apparently forms 
the basis for the erroneous reports in the literature that 
tuberaceous asci possess clamp connections (Alexopoulos and 
Mims, 1979). 



391 

. . . 
-. ·... ' . . 

\ . . .. 

Figs. 8-11. SEM mi crographs of Tuber texense. Fig. 8. 
Section through cortex and portion of gleba . Bar - 1.0 mm. 
Fig. 9. Close-up of ster ile vein borde r ed by asci. Bar - 0.1 
mm. Fig. 10. Close-up of interwoven hyphae comprising 
sterile vein. Bar - 10 pm. Fig . 11 . Asci in fertile vein . 
Bar- 0.1 mm. 
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The structure of our material agrees well with that 
described forT. melanosporum Vitt. (Parguey-Leduc et al., 
1987), except for the large pyramidal scales that cover the 
surface of T. melanosporum. 

Gilkey (1939) recognized a single species of Tuber in 
North America with spinose asc.ospores, T. candidum Harkness, 
to which she later added T. harknessii Gilkey (1954) . A 
third species, T. texense, was described from Texas by 
Heimsch (1958); this species differs from T. candidum and T. 
harknessii in the formation of a reticulum on the spore 
surface that ·is associated with t he spines. On the basis of 
these characteristics, our material is considered to be T. 
texense. In addition to Texas and Georgia, this species has 
a l so been found near Gainesville, Florida (James Kimbrough, 
personal communication). 

Like our material, T. texense was found among roots at 
the base of a pecan tree. The occurrence of numerous 
ascomata in close association with roots of pecan sugges t s 
t he possibility of a mycorrhizal association, but no direct 
evidence was found to support this. Tuber melanosporum has 
been demonstrated to form mycorrhizae with Corylus avell ana 
L., Quercus spp., and other hardwood species (Delmas, 1976). 
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Figs. 1 2-18. Light (Fig. 12-15, 17) and SEM (Fig. 16, 18) 
micrographs of Tuber texense. Fig. 12. Young ascus mother 
cell formed from crozier. Xl680. Fig . 13. Young ascus. 
XlOOO. Fig . 14 . Two-spored ascus. X475. Fig. 15. 
Four-spored ascus. X375 . Fig. 16. Close-up of ascus with 
ascos pore . Note thickened ascus wall. Bar - 10 ~m . Fig. 17. 
Mature ascospore with spines. X9 SO. Fig. 18. Close- up of 
ascospore showing spines with interconnecting bases. Bar -
10 ~m. 
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INTRODUCTION 

A survey of Pilobolus from Yellowstone National Park was undertaken to 
extend our current knowledge of the geographic distribution of this 
coprophilous fungus. While studies of Pilobolus indicate that the organism 
is widely found, those in the United States have been from eastern and 
midwestern states (1-3,7). None have been published describing the 
isolation of Pilobolus in the Rocky Mountains. This study was designed to 
determine whether Pilobolus is present in this region of North America. 

METHODS AND MATERIALS 

Isolates of Pilobolus collected in this study were all from fecal samples from 
herbivores within the boundaries of Yellowstone National Park, a site 
selected for this study because it contains many regions that are 
representative of the Northern Rocky Mountain area but are relatively 
undisturbed by domestic grazing and cultivation. The samples were 
collected during June and July of successive years from animals having 
access to native vegetation only. 

Fresh (less than one hour old) fecal samples were collected in 20 different 
areas to examine for Pilobolus. Fecal samples from twenty-four bison (Bison 
bison), twenty-six elk (Cervus canadensis). twenty-two moose (Aices alces), 
six mule deer (Odocoileus hemionus). ten antelope (Antilocapra americana), 
six bighorn sheep (Ovis canadensis), and one horse (Equus cabal/us) were 
collected. These collections were made aseptically in plastic baggies and 
were transferred within hours to aseptic plastic cups as described by Foos 
and Royer (4). During the field period light and temperature conditions 
varied considerably, and cultures were maintained under shaded outdoor 
conditions. Upon return to the laboratory all cultures were maintained at 
room temperature under cool white fluorescent lights (2000 lx) with 
alternating 12 hour light and dark periods. 

Isolates were obtained by removing single sporangia from the sides or tops 
of preparation dishes with sterile inoculating needles and transferring these 
sporangia to petri dishes containing dung agar. After initial isolations, 
hypha! tip transfers were used to maintain stock cultures. 
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Sporangia to be studied were collected from the lids of petri dishes with 
sterile inoculating needles and mounted in lactophenol. One hundred 
spores from each sporangium were examined and measured at tOOOX 
using brightfield microscopy. Columella were observed by removing 
sporangia with microforceps. 

Measurements of taxonomic structures were made from the original isolates 
on dung and from cultures growing on dung agar in the laboratory. 

RESULTS 

Seventy-two isolates of Pilobolus representing three species were 
recovered from 95 dung samples collected in Yellowstone National Pari<. 
These species were: P. crystallinus, P. kleinii, and P. roridus. 

Pilobolus crystallinus (Wiggers) Tode: Fries (5) 

Pi lobo/us crystallinus sporangiophores are 2 to 1 0 mm long, and are clear 
to pale yellow in color. Trophocysts develop submerged in the substratum 
and are usually 300 to 500 11m long. Sporangia are covered with a dar1< wall 
and range from 80-300 11m in diameter. Columella are papillate and extend 
deeply into the sporangia. Sporangiospores are pale yellow ellipses which 
measure 9.76 ±. 0.60 (6-14.5) 11m in length by 6.35 ±. 0.65 (5-11.5) 11m in 
width producing a length to width ratio of 1 .53. 

Pilobolus crystallinus was isolated in 18 locations in Yellowstone National 
Par1< from the dung of antelope, bighorn sheep, bison, elk, and mule deer. 

Pilobolus kleinii van Tieghem (8) 

Pilobolus kleinii sporangiophores measure 1 to 1 0 mm in length and arise 
from dark yellow turnip-shaped trophocysts 250-500 llm in diameter. The 
trophocysts are often partially submerged within the substratum. Sporangia 
have a dar1<, smooth wall measuring 80-450 IJ.m across. The columella are 
papillate and extend deeply into the sporangia. Sporangiospores are 
yellow and elliptical, measuring 10.95 ± 0.21 (6.5-15) IJ.m in length by 7.52 .± 
0.67 (5.5-12.5) 11m in width with a length to width ratio of 1.46. 

Pilobolus kleinii was isolated in 35 locations in Yellowstone National Par1< 
from the dung of antelope, bighorn sheep, bison, elk, horse. and moose. 

Pilobolus roridus (Bolt.) Pers. (6) 

Pilobolus roridus sporangiophores are 1 to 8 mm long. Sporangia are dark, 
smooth, and hemispherical. They average 80-450 IJ.m in diameter. 
Trophocysts are 250- 400 llm in diameter, nearly spherical, and bright 
orange in color. Sporangia are located on blunt rounded conical columella. 
Sporangiospores are pale yellow to colorless, oval in shape and measure 
5.47 .± 0.23 (3-7.5) 11m in length and 3.66 ± 0.39 (2.5-6.5) llm in width. The 
length to width ratio is 1.49. 

Pilobolus roridus was isolated in 18 locations in Yellowstone National Park 
from the dung of antelope, bighorn sheep. elk, moose, and mule deer. 
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DISCUSSION 

Pilobolus has been isolated in many places. but this is the first published 
report of Pilobolus from the Rocky Mountain Region of the United States. All 
fecal samples containing isolates of Pilobolus were recovered during 
summer months from seven different species of herbivores. These 
collections were of fresh material made several miles inside the Park 
boundaries. Of the ninety-five samples collected, seventy-one contained 
one or more isolates of Pilobo/us. Twe·nty-two of twenty-four fecal samples 
from bison contained Pilobolus, as did five of twenty-two from moose, five of 
six from mule deer, twenty- five of twenty-six from elk, eight of ten from 
antelope, five of six from bighorn sheep, and the sample from the horse. 
Overall, more than seventy-five percent of the fecal samples contained 
isolates of Pilobolus indicating that this fungus is widely distributed among 
the different herbivores. 

It is not possible to make correlations between collecting sites in the Park 
and the particular species of Pilobolus found, each having been found in at 
least 18 different locations. Nor is it possible to generalize about a 
particular species of herbivore and a particular species of Pilobolus. All 
three species of Pilobolus isolated in this study were found in fecal samples 
of elk, antelope and bighorn sheep, while bison, moose and mule deer each 
contained two species. The species of Pilobolus found in Yellowstone are 
well distributed throughout the geographic area and the various species of 
herbivores in which they are found. 

It might be anticipated that in a study of this size a larger number of Pilobolus 
species would have been recovered. In other surveys four to six species 
have been isolated. The recovery of only three species may indicate that 
the environmental factors, particularly climatic conditions, restrict growth of 
other species of Pilobolus. However, with three-fourths of the fecal samples 
collected containing isolates of Pilobolus, it is clear that there are abundant 
representatives of the genus. even if only three species are present. 
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ABSTRACT 

Two new species of Parmc/w (Parmeliaceae, licheni.zed Ascomycetes), P. agama/is 
Brusse and P. geckonalis Brusse, are described from southern Africa. Five new names are 
proposed: Parmelia mixta Brusse, P. perfunctata Brussc. P. phyllodacty/aris Brusse, 
P. sa/ax Brussc, and P. tamillum Brussc. Three new combinations are made: Parmelio 
protodysprosa (Hale) Brusse, P. saniensis (Hale) Brussc, and P. umtamvuna (Hale) Brusse. 
Notes on eight species in the Parmeliaceae pertinent to the flora of southern Af rica arc 
given. Five lichen species are newly recorded for southern Africa . 

NEW SPECIES 

PARMEUA A GAMALJS Brusse, sp. nov. Fig. I 
Thallus foliosus, saxicola, adnatus, ad 6 em diameu o, 60- 170 1J.ffi crassus. Lobi 

elongati, 1- 3 mm lati. Thallus supem e cinereus, nitidus, emaculatus, isidiatus, isidiis 
parvis, usque ad 0 ,1 mm crassis. Cortex superior 9- 12 J.Un erassus. Stratum gonidiale 
15- 35 J.Un crassum, algis Trebouxiis, 5- 16,5 J.Un diameuis. Medulla alba, 25- 110 1J.ffi 
crassa. Cortex inferior 6- 1 J 1J.ffi crassus. Thallus in f em e piceus. Rhizinoe simpUces, 
sparsae. Apotlrecia non visa. Pycnidia hyalina, circa ! 50 J.I1Tl profunda et circa 90 1J.ffi 
lata. Pycnidiosporae hyalinae, aciculares, 4- 6 x 0 ,8 1-Qll. Thallus atranorinum, acidum 
hyposticticum, acidum hyposalazinicum, acid urn sticticum, acidum hypoconsticticum et 
acidum consticticum continens. 

TYPUS- SOUTH AFRICA, Cape Provin ce, 3318 (Cape Town) : Bothmaskloof Pass 
near Riebeeks Kasteel, Porscleinberg, on Ta ble Mountain Sandstone outcrops on NW 
slope, alt. 300 m (- BD). F. Bnme 2782, 28.iv.J98 1 (PRE, holo-; COLO, LD, iso-). 
Figura I . 

Thallus foUosc, saxicolous, adnate, to 6 em across, 60- 170 IJ.ffi thick. Lobes elongate, 
1- 3 mm wide. Upper surface grey, nitid, emaculate, isidiate, isidia small, up to 0 ,1 mm 
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thick. Upper cortex 9- 12 Jlirl thick.Algallayer 15- 35 Jlirl thick, algae Trebouxia, 5- 16,5 
~1 diam. Medulla white, 25-110 J.LI11 truck. Lower cortex 6- 11 Jlirl thick. Under 
surface black. Rhizines simple, sparse. Apothecia not seen. Pycnidia hyaline, about ISO 
Jlffi deep and about 90 Jlffi wide. Pycnidiospores hyaline, needle-like, 4- 6 x 0,8 Jlffi. 

Chemistry: atranorin in the cortex; hypostictic, hyposalaz.inic, stictic, hypoconstictic 
and constictic acids in the medulla. 

Etymology: agamalis (L) =relating to Agarr111s, a genus of lizards, often with some 
blue colouration on the head; specifically the rock agama,Agama atra. These and other 
saxicolous lizards, may play a role in the spreading of vegetatively propagating lichens 
such as Pannclia agamalis, as they scuttle over the rocks on wluch these lichens grow. 

There are no known species of the section Paraparmelia, that are isidiate, with a 
black lower surface and contain the hypostictic acid group with or without t11e stictic 
acid group of substances, in southern Africa. Parme/ia ischnoides Kurok. (Hale 1976), 
may well be related, but this species is smaller and contains only the stictic acid group. 

On the other hand, there are several isidiate Paraparmelias in Australia with black 
lower surfaces, containing the hypostictic acid group with or without the stictic acid 
group. Of these, Panne/ia numinbahensis Elix (1979) is undoubtedly the closest relative 
of this new species, but contains only the hypostictic acid group, without stictic and 
constictic acids. The lobes of P. numinbahensis also seem longer and narrower, than 
those of P. agamalis, but this may depend on the range of variation displayed by these 
two species, which at this time is unknown. 

Parmelia neoquintaria (Hale) Elix & Stevens, the f"1tst hypostictic acid containing 
Paraparmclia discovered (Hale 1976), is more distantly related, having a pale lower 
surface, and a looser thallus (again depending on the range of variation). Based on my 
experience with southern African lichens, these habit differences are probably not 
significant. 

The recently described, Parapannelia subtropica Elix & Johnston (1986), is also 
isidiate, with a black lower surface, but is a small lobed, tightly adnate lichen (lobes 
0,4- 1,0 mm wide), with only traces of hypostictic and hyposaJazinic acids. The major 
component of P. subtropica is norstictic acid, and a trace of connorstictic acid is also 
present. Paraparmelia subtropica is therefore more distantly related to Parmelia agarr111lis, 
and is probably more closely related to Parmelia isclmoides. 

The type material (particularly the holotype in PRE) has white short barrel shaped 
insect eggs with umbonate lids, laid on it and the adjacent rock, and are probably those 
of a chinch bug (Lygaeidae ). 

The holotype specimen is also growing with Parmelia (Neofuscelia) ca/iginosa Essl. 

At present this new species is only known from the type collection, ncar Riebeeks 
Kasteel in the south-western Cape Province. 

PARMELIA CECKONAUS Brusse, sp. nov. Fig. 2 
Thallus subcrustosus, saxicola, ad 3 ern diametro, 60- 140 J.L111 crassus. Lobi elongati, 

0,3- 1 ,3 mm lati. Thallus superne flavo-viridis, opacus vel grosse pruinosus, pustulatus. 
Pustulae capitatae, substipitatae, ad 1 ,5 mm diametris. Cortex superior 8- 15 J.LI11 crassus. 
Stratum gonidia/e 15-45 Jlirl crassum, algis Trebouxiis, 5,5-18 Jlirl diametris. Medulla 
alb ida, 20- 95 J.LI11 crassa. Cortex inferior 4,5-8 Jlffi crassus. 17uz/Jus inferne pallide brun­
neus. Rhizinae simplices, 30- 60 J.L111 crassae. Apothecia et pycnidia non visa. 17zallus 



FIGURE 1.- Parmelia ogomalis Brusse, h3bit. F. Brusse 2782. Scale in mm and em. 

F IGURE 2.- Porme/ia geckonolis Brusse, habit. F. Brusse 5536. Scale in mm and em. 
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acidun\ usnicum, acidum saJazinicum, et acidum norsticticum (tr.) continens. 

TYPUS- SOUTH AFRICA, Cape Province, 3218 (Clanwilliam): 8 km W of Olyven­
boskraal, Witelskloof. On large Table Mountain Sandstone boulder outcrop, on SW side. 
On outer edge of roof of rock overhang., high up on outcrop. Alt . 500 m (- BD). F. 
Brusse 5536, 25 iii.l988 (PRE, holo-; BM, iso-). Figura 2. 

Thallus subcrustose, saxicolous, to 3 em across, 60- 140 J..Ul1 thick . Lobes elongate, 
0,3- 1,3 mm broad . Upper surface yellow-green, matt to coarsely pruinose, pustulate . 
Pustules capitate, substipitate, to 1 ,5 mm across. Upper cortex 8- 15 J..Ul1 thick. Algal 
layer 15- 45 J..Ul1 thick, algae Trebouxia, 5,5- 18 1.1m diam. Medulla whitish, 20- 95 J..Ul1 
tJtick. Lower cortex 4 ,5- 8 J..Ul1 thick. Lower surface pale brown. Rhizines simple, 30- 60 
J..Ul1 thick. Apothecia and pycnidia not seen. Ozemistry: usnic acid in the cortex; sala­
zinic and norstictic (tr.) acids and the 'chalybaeizans unknown' in the medulla. 

Etymology: geckonalis (L) = relating to geckos. Since this lichen grows on the 
roofs of rock overhangs, only geckos could spread this lichen species, by the adhesion of 
pustular fragments on the foot pads and underbody. 

Parmelia geckonalis is a unique species, and has no close relatives. It does, however, 
resemble P. mougeotii Schaer. ex Dietr. P. mougeotii contains the stictic acid group only 
and has a black lower surface, whereas P. geckonalis contains salazinic acid and the 
'chalybaeizans unknown' and has a pale lower surface. P. geckonalis also has a coarse 
pruinose upper surface and grows on the roofs of rock overhangs, whereas P. mougeotii 
is glossy above and does not grow on the roofs of rock overhangs. Xarztlzoparmelia 
pustuli[era Hale (1986) is not much different from P. mougeotii Schaer. ex Dietr. and is 
probably a synonym of it. The presence of P. mougeotii (or X pustulifera Hale) in the 
Cape Province has yet to be confirmed. 

Parmelia phyllodactylaris Brusse (synonym: Xantlzoparmelia erupterzs Hale (1987)) 
is another small lichen from the roofs of rock overhangs, but this lichen has dactyls and 
a black lower surface, and contains evernic and lecanoric acids in the medulla. 

At present this species is known only from the type locality, Witclskloof ncar Clan­
william. 

NEW COMBINATIONS 

Since the crucial proposal 291 A (McNeill 1986), concerning lectotypification was 
not passed at the Berlin Congress (Greuter & McNeill 1987, McNeill 1987), it is still 
better to use Parmelia, typified by Pamze/ia conspersa Ach., as was first done by Clements 
& Shear in 1931 (Brusse 1988a). The following new combinations and new names are 
therefore proposed: 

Parmelia mixta Brusse, nom. nov. 
Basionym: Xanthoparmelia paradoxa Hale, Mycotaxon 29: 261 , 1987. (non Parme­

lia paradoxa Hale, Phytologia 27: 1, 1973). 

Parmelia perfunctata Brusse, nom. nov. 
Basionym: Xanthoponnelia natalensis Hale, Mycotaxon 29: 259, 1987. (non Pamze­

lia natalensis Steiner & Zahlbruckner, Bot. Jb. 60: 515, 1926). 

Parmelia phyllodactylaris Brusse, nom. nov. 
Basionym: Xanthoparmelia eruptens Hale, Mycotaxon 29: 254 , 1987. (non Parme­

lia eruptens Kurokawa in Hale & Kurokawa, Contrib. U.S. natn. Herb. 36: 153, 1964). 



403 

Etymology: phy/lodacty/aris (L) "' relating to geckos of the genus Phyllodactylus, 
in particular the striped gecko, Phy /lodactylus lineatus rupicolus. Since this lichen grows 
on tJte underside of rock overhangs, only geckos and perhaps bats could be important in 
dispersing tJtis vegetatively reproducing (dactyls) lichen. 

Pannelia protodysprosa (Hale) Brusse, comb. nov. 
Basionym: Xanthopannelia protodysproso Hale, Mycotaxon 29: 262,1987. 

Parmelia salax Brusse, nom. nov. 
Basionym: Xanthoparmelia applicata Hale, Mycotaxon 30: 320, 1987. (non Parme­

lia applicata (Stiz.) Esslinger, Bryologist 76: 307, J 973). 

Synonym: Xanthoparmelia ruguloso Hale , Mycotaxon 30: 328, 1987. (non Parme­
lia rugulosa (Nyl.) Bab. & Mitt. in Hooker, Flora Tasmaniae 2: 348, 1860; nee Parmelia 
rugulosa {MUll. Arg.) Vainio, Rcsultats de Voyage du S.Y. Belgica, Botanique: 14, 1903). 

Etymology: sa/ax (L) "'lustful, lecherous or sexy, in allusion to the dense covering 
of apothecia often displayed by this species. 

Pannelia saniensis (Hale) Brusse, comb. nov. 
Basionym: Xamlzopamzelia saniensis Hale, Mycotaxon 27: 596, 1986. 

Parmelia tantillum Brusse, nom. nov. 
Basionym: Xanthoparmelia inconspicua Hale, Mycotaxon 29: 256, 1987. (non Par­

m elia inconspicua Sprengel, Mantissa Printa ad Floram Halens.: 57 , 1807). 

Pannelia umtamvuna (Hale) Brusse, comb. nov. 
Basionym: Xanthoparme/ia umtamvuna Hale, Mycotaxon 29: 266, 1987. 

NOTES ON SOME PARMELIACEAE 

Xanthopannelia brevilobata Hale, Mycotaxon 29: 253, 1987. 
The chemistry of this species is identical to that of Parmelia saniensis (Hale) Brusse, 

containing the pigments usnic acid and skyrin, and hypostictic, hyposalazinic and hypo­
constictic acids, in addition to a minor antount of lividic acid, and a pale W 360 + sub· 
stance similar to the 'chalybaeizans unknown'. However, this species does not have the 
bumps on it that P. saniensis has. Lf these bumps on the type of P. saniensis are abnormal­
ities, then X. brevilobata is certain to be a synonym of P. saniensis. Xanthoparme/ia 
naudesnekia Hale, may be a ehemosyndromic variant of tltis species, containing steno­
sporonic acid instead of lividic acid. 

Xamltoparmelia diffractaica Hale, Mycotaxon 29: 254, 1987. 
This Hchen contains major amounts of the 'chalybaeizans unknown' and barbatic acid , 

and a minor amount of 4.0-<lemethylbarbatic acid, in addition to the salazinic, diffractaic 
and usnic acids originally reported. This lichen is identical to Parmelia lesothoensis (Hale) 
Brusse, except for a slightly larger amount of barbatic acid present. 

Pamzelia lesothoensis (Hale) Brusse, Mycotaxon 31(2): 539, 1988. 
Synonyms: Xantlzoparmelia /esothoensis Hale, Mycotaxon 27: 582, 1986. 

: Xanthoparmelia diffractaica Hale, Mycotaxon 29: 254 , 1987. 
Altltough Brusse (1988b) detected the 'chalybaeizans unknown' in this Hchen, in 

addition to usnic, salazinic and diffractaic acids as originally reported, he did not notice 
tlte minor amount of barbatic acid hidden by usnic acid on plates B and C, and the trace 
of 4-0-<lemethylbarbatic acid. Slightly larger amounts of barbatic acid occur in the type 
of Xanthoparmelia diffractaica Hale, but otherwise there are no differences between 
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these two lichens. 

Parme/io perfimctata Brusse 
Synonym: Xanthopannelio nata/ensis Hale, Mycotaxon 29:259, 1987. 
Tttis lichen also contains barbatic acid in fairly large quantities and a trace of 4.(). 

demethylbarbatic acid in addition to the diffractaic, physodalic, succinoprotocetraric, 
fumarprotocctraric and usnic acids originally reported. Tltis lichen is very similar to the 
pan tropical P. adplanata Mi.ill. Arg. (Syn: P. subramigera Gyeln.}, but containsdiffractaic 
and barbatic acids in addition to the usual constituents. Distributional patterns may clarify 
the status of this species. 

Parmelio saniensis (Hale) Brusse 
Synonym: Xanthopannelia saniensis Hale, Mycotaxon 27: 596, 1986. 
This lichen contains a pale UV 360 + substance sintilar to the 'chalybaeizans unknown, 

as well as lividic acid in addition to skyrin, usnic, hypostictic, hyposalazinic and hypo· 
constictic acids as originally reported . The chentistry is identical to that o f X brevilobata, 
but P. saniensis is ' isidiate' . These 'isidia' are too large and variable in size to be called 
dactyls even, but may actually be bullate regrowths from damaged lobes. For the time 
being the type specimen of P. saniensis is regarded as an abnormal, damage induced growth 
form, wltile the type specimen of X. brevilobata is considered the normal condition. 

As mentioned previously, X. naudesrrekia Hale, reported to contain stenosporonic 
rather than lividic acid , may be a chemosyndromic variant of P. saniensis Hale. A final 
verdict, will depend on a TLC analysis of t he type material. 

Parmelia spissa Drusse, Mycotaxon 31{1}: 158, 1988. 
Additional isotypcs of this species have been deposited at BM, COLO, UPS and US. 

Further specimens of F. Bn1sse 4592 (paratypes) have been deposited at UC, UPS and 
US, over and above the original BM, COLO, LD and PRE. 

Parmelio tantillum Brusse 
Synonym: Xanthoparme/io inconspicua Hale, Mycotaxon 29: 256, 1987. 
A thin-layer chromatographic study of this lichen revealed the presence of usnic, 

hypostictic, hyposalazinic and hypoconstictic acids, and the same unidentified pale 
UV 360 + substance, similar to the 'chalybaeizans unknown' that occurs in P. saniensis 
(Hale} Brusse. DuJJ reddish pigments were not detected. 

Parmelio adhaerens Nyl, is closely related, but lacks hyposalazinic acid and contains 
stictic acid instead. 

Parmelia umtamvuna (Hale} Brusse 
Synonym: Xanthopannelia umtamvuna Hale, Mycotaxon 29: 266,1987. 
An isotype specimen (PRE) contains stictic, constictic and usnic acids, but diffractaic 

acid is not present as originally reported. However, barbatic acid and a trace of 4.0· 
demethylbarbatic acid a.re present. 

ADDITIONAL NEW LICHEN RECORDS 

Recently Kiirnefelt (1987) reported a number of interesting new generic and species 
reco rds for southern Africa, based on the high altitude collections of Ms. Elsie Esterhuy. 
sen. J recently took the opportunity to examine several high altitude localities personally, 
through the kind permission of the landowners, post~ffice authorities and forestry 
officials concerned, and found several further new generic and species records for the 
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southern African lichen flora, over and above those reported previously (Brusse 1988b ). 

Acroscyplws sphaerophoroidcs Uv. 
SOUTH AFRICA, CAPE PROVINCE.- 3319 (Worcester): Summit of Jonaskop in 

the RiViersonderend mountains, near Villiersdorp. On SE side, on top of Table Mountain 
sandstone outcrop in prominent position, and fuUy exposed. Sporadic. Alt. I 640 m 
(- DC). F. Bmsse 5457, 2 1.iii. l988 (BM, LD, PRE, UPS). 

According to Tibell (1984) this is a ra.re but widespread lichen , occurring at high 
altitudes between the latitudes 43° Nand 43° S. While the latitude of the p resent locality is 
within this range, the altitude is comparatively low (I 640 m), being much less than 
4000 m. It seems as though this lichen may occur at lower altitudes at higher latitudes. 
Tltis is the first record of tltis lichen fro m the African continent , as it is known from 
Peru, Patagonia, Mexico, Bhutan, Yunnan, Sikang and J apan . Although sporadic in oc· 
currence at any particular locality, A. sphaeroplroroides does not seem to be rare in the 
Riviersondcrend Mountains, because it was coiJected again at Galgeberg, 16 kilometres 
to the cast o f J onaskop, as the crow flies. That material was badly burned in a recent 
bush fire and is not cited here. 

Gomphil/us ca/icioides (Delise) Nyl. 
SOUTH AFRICA, CAPE PROVINCE.- 33 18 (Cape Town): South side of Table 

Mountain, SSW slope overlooking Hely-Hutcltinson ReservoiJ,onHypnum cupressi[orme 
Hedw. low down on rock. Growing with Mcgalospora tuberculosa (F6e) Sipman. Alt. 
950 m (- CD). F. Bnme 5422b , 19.ili.l988 (PRE). 

In an effo rt to extend the known range of Psarlryroplrlycris serpemaria Brusse, a 
yellow granular lichen was collected on flypnum cupressi[orme Hedw. low down o n a 
rock, on the south side of Table Mountain. The apotheeiate material turned o ut to be 
Megalospora tuberculosa (Fee) Sipman, while the more olive-yeUow material was Psa· 
thyrophlyctis serpemaria, as j udged by the chemistry. In addition to these Uchens, Com· 
phil/us calicioides, was also found. (Jacques van Rooy kindly named the moss). 

Hypogymnia subphysodes (Krcmpelh.) Filson 
SOUTH AFRICA, CAPE PROVINCE.- 3318 (Cape Town): East side of Table 

Mountain, from Fernwood Buttress to Erica Buttress. On S sides of TMS outcrops and 
boulders, on steep E slope. Fairly common nea.r crevices and in rock pockets. Alt. 1 000 
m (- CO). F. Brosse 5424 , 19.iii.1988 (BM, LD, PRE). 3319 (Worcester): Jonaskop in 
the Riviersonderend Mountains near Villiersdorp. On STable Mountain Sandstone cliffs. 
Tends to occur near crevices and in rock pockets. Alt. I 640 m (-DC). F. Brosse 5471 , 
20.ili.l 988 (BM, LD, 0, PRE, UPS). Lit. Elix (1980). 

Hypogymnia subphysodes (Krempelh .) Filson var. austerodioides Elix 
SOUTH AFRICA, CAPE PROVINCE.- 3318 (Cape Town): East side of Table 

Mountain , from Fernwood Buttress to Erica Buttress. On S sides of TMS outcrops and 
bo ulders, on steep E slope. Fairly common near crevices and in rock pockets. Alt . 1 000 
m (-CD). F. BnlSSe 5419. 19.ili.l 988 (PRE). Lit. EUx (1980). 

Parmelia ( Xanthoparmelia) kurokowae Hale 
SOUTH WEST AFRICN AMIBIA.- 201 7 (Waterberg): Waterbcrg traiJ at camp· 

site, on sandstone rocks at S base of cliffs (-CA). F.BnJsse4219 , 1984.03.22 (PRE, LD). 

Porpidia urbansky ana (Zahlbr.) Brusse 
SOUTH AFRICA, NATA L.- 2828 (Bethlehem): 31 km S of Phuthaditjhaba (Wit· 

s.icshoek), summit of Western Buttress (Mont·aux-Sourccs), on S basalt face, in heavy 
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seepage, on gentle S slope. Alt. 3 080 m ( - DB). F. Bntsse 5548, 5.iv.1988 (BM, PRE). 
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POLLUTION ATMOSPHERIQUE ET LICHENS 

DANS LA VILLE DE SANTIAGO DU CHILI 
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ABSTRACT 

La Constituci6n asegura a todas las personas: 
El derecho a vivir en un medio ambiente libre 
de contaminaci6n. 
Es debar del Estado velar para que este dere­
cho no sea 8fectado, y tutelar la preservaci6n 
de la naturaleza. 
La l ey podra establecer restricciones especifi­
cas al ejercicio de determinados derechos o li­
bertades para proteger el medio ambiente. 

Art. 19. Nil 8 
Constituci6n Politica de la 

RepOblica de Chile, 1980 

With the aim of finding biological indicators of 
air pollut ion an inventory of lichens collected in dif­
ferent areas of Santiago de Chile was made . The distribu­
tion of lichens is discussed in relation to geographic 
situation of the city, its climatic characteristi cs and 
air polluants. Althougth the distribution of lichens in 
the city varied according of species, lichens were present 
in all areas studied. 
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INTRODUCTION 
Pendant les derni~res annees les habi tants de Santiago 

sont preoccupes par la pollution atmospherique accentuee 
que chaque annee semble aller en augmentation . 

Les autorites du Ministerio de Salud a t ravers du La ­
bora torio de Contaminaci6n Atmosfer ica on t e ffec tue des 
mesures des contaminants en differentes lieux de la ville . 
En plus, il controle peri6diquement l es sources fixes des 
con t aminants. D1 autre part , les aut ori tes du Ministeri o 
de Transporte y Telecomunicaciones ont adopte des di spos i­
tions qui restreignent la circulation vehiculaire dans 
l 1 aire cen trale de la ville selon dernier numer o de lama­
triculation, une fois par semaine , de Lundi A Vendredi et 
a dispose que toute vehicule avec moteur a explosion doit 
etre controlee, au moins, une foi s par an dans ses aspects 
mechaniques et d 1 emiss i on des con taminants (% CO). t-1ais , 
tous le deux orga nismes n 1 ont pas obtenue la disminution 
des i ndices de contaminants atmospher i ques . 

Le probl~me de l a pollution atmospMrique qui a ffec t e 
beaucoup des villes a origine differents publications. En 
Santiago, par example, on a analyse des aerosols de l 1 aire 
urbaine et suburbaine en t r ouvan t 25 ~Hments chimiques 
( Prendez et al. , 1984) . 

L1 action du CO de l 1 a i r' da ns l 1 accroissement des li­
chens a ete etudie en Anglaterr'e e t Cales par Hawks worth 
& Rose (1970); les lichens comme bioindicateurs naturelles 
ont ete etudie en r e lation aux elements stables et radiac­
ti ves de 1 1 air par Looney & al. ( 1986 ) . Les cryptogames 
ont ete empl oyees comme organismes moniteurs de pollution 
de l'air par metaux , selon Rasmussen e t a l. (1980) e t l a 
ville de Caracas fOt l 1 objet d 1 une etude de la distribu­
tion des lichens d 1 accord au degre des contaminants atmos­
pheri ques par Vareschi & Moreno (1973) . 

Etant donnee que l a ville de Sant iago presente une 
pollution atmospherique elevee , fait que j e decidais il 
y a deja quelques annees de r ecolter l es lichens qui se 
trouvaient dans les differents lie ux , avec l 1 objet de de­
terminer jusqu'a quel point la pollut ion atmospherique au­
rait un effect negatif s ur les populations licheniques . 

En ce travail on montre la dis tribution des lichens 
dans l' ai r e urbaine de Sant iago et les indices de contami­
nants mesures par les Stations distribuees dans l a ville. 

SITUATION DE LA VILLE DE SANTIAGO 
La vill e de San tiago est si t uee dans une depression 

du Chili centrale comprise entre les 320 10' - 320 54' S 
e t les 700 29' 700 00 W. Le dimension N-S de cette 
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vallee sont 83 km et sa latitude E- W de 54 km environ . Au 
Nord la depression es t limitee par un cordon de collines 
qui forment la Cuesta El Manzano, au Sud par !'Angostura de 
Pai ne , au 1 ' Est par l a Cordille r e des Andes . Les sommets 
pl us importants de cette Cordillere sont le Cerro Colocalan 
(2 . 540 m) , le Cerro La Provincia ( 2 . 731 m), le Cerro San 
Ham6n (3 . 249 m) , le Cerro Los Cristales (3.057 m) et le 
Cerro Pabellones (2 . 497 m) . Par l ' Ouest cette depression 
est limit6e par le cordon montagneux de l a Cordillera de 
la Costa et ses sommets plus impor t ants soot l e Cerro Ro­
ble Alto (2 . 027 m) , le Cerr o Pe r ro Muerto ( 1. 391 m) et le 
Cerro Cantillana (2 . 281 m). La ville de Sant iago est situe 
aux 330 27 ' Set 700 38 ' W, A 600 m (Fi g . 1) . 

CLI MAT 
D' accor d aux i ndi ces de Thort hwaite , Santiago a un 

climat modere semi - a ride, avec un hiver benigne et un ete 
sec . 

CARACTERISTIQUES DES CONSTITUANTS CLIMATIQUES 

a) Vents : La f r equence des di rec t i ons du vent en J uin 
et Janvier, dans la periode 1831 - 1960 , avec t rois obser­
vations par jour (08 hrs . 14 hrs . et 20 hrs . ) nous i ndique 
que au Juin les vents du SW occurrent dans le 12 . 1% , il ' a 
un periode de cal me dans le 70.6% et le reste dans d ' autres 
directions . En general , les vents qui domine nt precedent 
du SW pendant l e jour et de l' Est dans l a nuit avec une 
faible vi t esse . Les vents pr ovoquent des inversions ther­
miques frecuent es en hiver qui souvent subsistent toute 
la journee . Ces inver sions causent la formation d 'un 
"plafont" qui en ete arrive aux 1. 000 m et en hiver, e ntre 
les 300 et 400 m s ur l a ville , dessous duque l l ' air conta­
mine est gri s ou obscur. On a observe en Aout dans un jour 
de gr ande inver s i on ther mique , l a temper atur e au niveau 
du sol est de 40 C et dans la sommet de l' i nversion 
( 1. 000 m) est de 160 C. La masse superi eure d ' air froi d 
empeche que l es contamina nts montent aux couches superieu­
res de !'atmosphere restant retenus au-dessous d ' elles 
( r ig . 2 , 3 , 4 et 5 ) . 

La polluti on a tmospherique est plus i ntens e lorsque 
se presentent des i nversi ons fortes de temperat ure avec 
des vents fa ibles dans les masses baisses de l a atmos ­
phere . 

b) Precipitati ons : Les precipitations sont , en moyenne 
annuelle , de 329.8 mm et l es mois de Mai a AoOt , les pl us 
pluvieux, avec une moyenne de 64 mm . 
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Fig. 1 . - Region centrl!lle du Chili. A: Vil le de Santiago dans la 
vallee centrale et s es limits N-S- E- W. Image capt l!e par l e Sateli t e 
Lands at-2 , l e 22-III - 1975, il 09 hrs. 57 min . 20 sec . a une altitude 
de 900 km (Courtaisie d'Ins t ituto Geografi co Militar, Sant i ago). 

c) Temper ature et Humi dite Relative de l ' Air : La tem­
peratur e moyenne annuelle est de 14 . 50 C et la humi dite 
moyenne rela tive de 1 1 ai r 83% (08 hes) 1 48% (14 hrs) et 
64% ( 20 hr s ) . 

PROTECTION DE L 1 ENVIRONNE~IENT 

Par disposi t i on du Minist e r io de Salud on a communique 
l es normes sani taires desti nees a prevoi r et a cont r olet:' 
l a pollution au Chi li . Dans ce tte resolution on de f ine la 
pollut ion atmospherique comme "la presence dans 1 1 a i r d 1 un 
ou plus contaminants ou quelconque combination d 1 eux en 
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Fig. 2. - Vue W de l a ville de Sa'ntiago couverte par l e nuage de con­
tami nants , depuis le Cerro San Crist6bal, 880 m (7-V- 1987) . 

Fig. 3.- Vue S de la ville de Sa1ntiago couverte par le nuage de con­
taminants, depuis le Cerro San Crist6bal , 880 m (7-V-1 987). 



412 

(
co S!ln Ram6n 

3.249 m 

I 

Fig. 4.- Vue E de la ville de Santiago couverte par le nuage de con­
taminants, depuis l e Cerro San Crist6bal, 800 m (7-V-1987). 

Fig. 5.- Vue de la ville de Santiago oouverte par le nuage de con­
taminants, depuis l es Cerros de San Carlos de Apoquindo, a l'Est de la 
ville, 970 m (6-XI-1987). 
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concentration au niveau tels qui d~rangent ou det r uisent 
la vie , la sant~ et le bienetre humain , la flore et la 
faune ou d~gradent la qualit~ de l'air , des biens , des re ­
cours nationales et particuliers~ . 

SOURCES DE POLLUTION 
Dans la ville de Santiago il y a environ 2 . 500 i ndus­

tries , 300 . 000 a utomoviles , 1.500 taxis et 4 .000 autobus 
qui d~pensent mensuellement 5 .000 m3 d ' essence . D' autre 
sources de la pollution l a const i tuent la brulure du bois, 
du charbon et du mazut pour la chauffage et la incin~ration 
des dechets ont fait que la pollution atmosph~rique dans 
la ville de Santiago soit alar mante. On voit clairement 
les e f fets de la pollution atmospherique dans les feuil les 
d' arbres : l a poussi~re sedimentaire qui couvre la lame fo­
liaire (Fig . 6) fait disminuer ses activitees vi tales et 
la tombee des feuilles (Fig . 7} . 

Fig . 6.- Feuilles de Magnolia Fig . 7. - Acacia retinodes avec 
grandiflora et de Eriobotrya ja- des branches i nf6rieures defoli~es 
ponica couver tes par l a poussiere A cause de la pollution atmosph6-

s &dimentai r e . La moitie droite rique . 
des lames sont propres . Ave. Graci a 2976 

Rue Diagonal Paraguay/Carmen 
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MESURAGE DES CONTAMINANTS 
Pour le mesurage des contaminants atmosph~riques on 

a instal€! quelques Stations dans la ville (F'ig. 8). Les 
donn~es obtenues sont representees dans les Fig. 9- 13. 
L' enregistrement du Co a ~te effectu~ seul ement dans la 
Station 1, l es autres contaminants ont et~ enregistr~s dans 
les differents Stations ~tablies. 

CONSTITUANTS DE LA POLLUTION An10SPHERIQUE 

OXIDE D'AZOTE (N02) 
Les enregistrements ont ~te effectue avec un appareil 

semi-automatique de gazes RAC, Mod~le PV. Pour 1' analyse 
on emploie la methode colorimetrique avec arsenite de 
sodium (NaAs02) , 24 heures du jour, deux fois par semaine, 
selon calendrier etabli au commencement de l ' annee. 

La Norme de Qualite de l 'Air au Chili pour le N02 est 
100 ug/m3 (moyenne annuelle) ou , 300 ug/m3/24 heures ( 1 
fois par an) . 

Dans la periode 1977- 1986, aucune Station a registr~e, 
en moyenne , un excedent a la norme . La Station 2 , si tue 
dans l'aire cen t ral e de Santiago , registrait l'indice l e 
plus haut , 87 ug/m3 et l es Stations 5 et 6 registraient 
76 et 69 ugfm3 respectivement . Les trois Stations s e trou­
vaient dans les aires de haut flux vehiculaire . Les Sta­
tions 13 et 14 ont registre l es indices les plus bas avec 
28 et 26 ug/m3, tous les deux sont loins du centre ville 
dans les aires de bas flux vehiculaire . 

La norme a ete depassai t plusieurs fois . La Station 
2 en 1980 avec 112 ug/m3 et en 1981 avec 149 ug/m3 , la 
Station 5 en 1981 avec 110 ug/m3 , en 1985 avec 112 ug/m3 
et en 1986 avec 116 ug/m3, et la Station 6 avec 132 ug/m3, 
en 1983 avec 111 ug/m3 et en 1986 avec 117 ug/m3 . Les in­
dices les plus hauts apparaisent pendant les mois d'AoQt 
et d ' Octobre . 

Source: Le N02 provient principalement des industries 
et des vehicules a essence; Fig . 9. 

MONOXIDE DE CARBONE (CO) 
Les mesurages ont ete e f fect ue dans la Station 1 , 

aire centrale de la ville, au moyen d'un De t ector Ecolyzer 
(1977- 1980) et un Detector Beckman, Mod~le 866 (1981-1986). 
Le mesurage est faite pendant les 24 heures, tous le jours . 

La Norme de Qualite de l ' Air au Chili pour le CO est 
35 ppm/1 heure (1 fois par an) ou, 9 ppm/8 heures {1 fois 
par an) . 

Dans les annees 1979 et 1986 ont a registr~. en moyen-
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Fig. 8.- Reseau de Vigil~nce de Qualite de 1 'Air . 
Distribution des Stations 

STATION C<M.tlE DIRECTION LIEU 

Santiago AgustinasjEstado Iglesia 
San Agustin 

2 Santiago Santo Domingo 978 Cornandancia de 
Somberos 

2' Santiago Mac Iver 541 Ministerio de 
Salud 

4 Santiago Santo Domingo 2398 Inst. de Sal ud 
Ocupacional 

5 Santiago Avda. Ma.tta 576 74 Cia. de Bomberos 
6 Providencia P. de Valdivia 963 I. Muni cipalidad 

de Providencia 
7 Santiago Independencia 939 Esc . Salud Publica 
8 Maip(J 5 de Abril 4936 Inst. Comercial N2 7 
9 San Miguel Ismael Valdes 2020 3Q Cia . de Somberos 
10 Nufloa Marathon 1000 Inst. de Salud Publ ica 
11 Conchali lndependencia 3450 10 Cia de Somberos 
12 Pudahuel Teniente Cruz 1087 Consul torio 

Carlos Avendai'\o 
13 Maip(J Avda. Cerrillos 674 20 Cia . de Bomberos 
14 La Granja La Pintana Cooperativa 

Jose Maza 
15 La Florida Vic. Mackenna 7196 9A Cia . de Bomberos 
16 Las Condes Las CondesjLas Clarisas 20° Cia. de Bomberos 
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ne 35.6 et 36.4 ppm/1 heure, respectivement. Les indices 
dans les autres annees e taient inferieures a la norme. En 
1978 on a registre 14 ppm/1 heur e, le plus bas , en 1983 et 
en 1984 moins que 20 ppm/1 heure . 

Les variations horaires du CO sont associees au flux 
vehiculaire et aux conditions climatiques. En hiver , le 
CO se presente en plus grande quantite dO a sa moindre 
diffusion dans l'atmosph~re. 

Ce contaminant const itue un des plus grands risques 
sanitaires par tout le mqnde. 

Source: Le CO provient specialement des vehicules a 
essence ; Fig . 10. 

ANHYDRIDE SULPHUREUX (S02) 
La mesurage a ete effectue avec un apparei l semi­

automatique de gazes RAC , Modele PV. Dans l ' analyse on 
emploi e la methode colorimetrique de la p- roseaniline. 
L' echantillonage est permanent dans les 24 heures , deux 
fois par semaine, selon cal endrier etabli au commencement 
de l'annee . 

La Norme de Qualite de l'Air au Chili pour le S02 est 
80 ug/m3 ( moyenne annuelle) ou, 365 ug/m3 pour 24 heures 
( 1 fois par an). 

Dans la periode 1977-1986 on ne registre pas des va­
leurs , moyenne annuelles, sur la norme. La Station 2 r egis­
trait 51 ug/m3, 1' indice le plus haut, correspondant a 
1 'aire centr ale de la ville. Les Stations 2, 5 , 6 et 10 
r egistraient indices entre 35 et 42 ug/m3 dans des secteurs 
de hau t flux vehiculaire et probablement avec des bAtiments 
au chauffage a mazut. Les indices les plus hauts se regis­
trent en hiver. 

Source : Combustion de mazut provenant des chauffages, 
quelques vehicules et fours; Fig. 11. 

POUSSIERE EN SUSPENSION 
L'obtention de la poussiere en s uspension est effectue 

avec 1' instrument High Volume, RAC, Mod~le GMW-2000. Les 
echantillons sont analyses gravimetriquement. L ' obtention 
est continue pendant les 24 heures, deux fois par semaine , 
selon calendrier etabli au commencement de l'annee. 

La Norme de Qualite de l'Air au Chili pour la Poussie­
re en Suspension est de 260 ug/m3 (moyenne annuelle) pour 
24 heures (1 fois par an) ou , 75 ug/m3 moyenne geometrique 
annuelle. 

Les Stations 2, 11 et 12 ont depasse la norme avec une 
moyenne pour la periode 1977- 1986, de 330 , 290 et 320 ug/ m3 
respectivement. La Station 2 est situe dans l'aire centrale 
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de la ville ou il y a un haut flux vehiculaire . Les Sta­
tions 11 et 12 sont loin du centr e ville et proche aux 
espaces ouvertes et aux centres mini~res exposes a l'action 
e6lique . Les Stations 2 ' et 6 sont dans des aires de haut 
flux vehiculaire et la Station 13 proche aux aires inha­
bitees et a l 'ac t ion e6lique . 

Source : Activites industrielles , de la constr ution , 
l'usage des pneumatiques, mouvement des autobus et des 
camions ; r ig . 12 . 

POUSSIERE SEDIMENTAIRE 
Pour 1 'echantillonage de la poussi~re sedimentaire on 

utilise un depOt de materiel polimerique de 14 em de lumi~ ­
re et 40 em de haut par des periodes de 30 jours . Le depot, 
auquel on a mis de la protection contre les oiseaux , est 
expose a 3 m hauteur . La poussi~re sedimentee est extraite 
du cylindre avec de l'eau distilee et avec de l ' eau demi­
neralisee . Les paticules sont separes au moyen du papier 
filtre, san i nsectes ou des morceaux des plantes ou d'au­
t r es matieres. Le papier fil tr-e est analyse par- fluor-es­
cence des rayons X dans un spectrometre EDAX/PHILIPS. 

La Norme de Quali te de 1 ' Air recommendee par le WHO, 
adoptee au Chili pour l a Poussier e Sedimentaire est 0 . 5 
ug/cm2/30 jours (moyenne annuelle). 

Dans l es Stations 8 , 9 , 10 , 11 , 12 et 15 , la moyenne 
dans 1a periode 1977-1986, la poussiere sediment aire de­
passait la norme . La Station 12 regi strai t une moyenne de 
0 . 85 ug/ cm2, l 'indice le plus haut . La plus petite quantite 
de poussi~re sedimentaire f Qt r egistree dans les Stations 
4 et 6 avec 0 . 4 ug/cm2 . Les indices les plus hauts se 
trouvent dans les mois d ' Oc t obre a Mars , les mois mains 
pluvieux . 

Source : Activites i ndustr-iel l es , combustion de dispo­
sitif domestiques , activites de la construction, act i vites 
minier es, mouvement des autobus et cami ons et le vent qui 
transportent la poussi~re; rig . 13 . 

DIVISION GEOGRAPHIQUE DE LA PROV . DE SANTIAGO 
La Province de Santiago a une s urface de 2 .000 km2 et 

une popul ation de 3. 672.374 habitants . Geographiquement , 
a ete divise en 32 comunes, dans 11 desquelles on a recol ­
tee des lichens (rig . 14) , dans les autres comunes rat im­
possible effectuer des recoltes licheniques . 
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Fig. 14.- Province de Santiago . Lea lichens fOrent r~ltl!es d.!!ns 

lea cookmes hachl!es: 1.- Comuna de Huechuraba; 2.- Com~ma de Recoleta; 

3.- Comuna de Quinta Normal; 4.- Comuna de Sant iago: 5.- Comuna de Pro­

videncia; 6 . - Comuna de Las Condes; 7 .- Comuna de Nui'loa; 8 . - Comuna 

de La Reina; 9. - Comuna de Lo Espejo; 10. - Comuna de La Ci sterna : 11.­

Comuna de La Granja. 

DISTRIBUTION DES LICHENS DANS LES DI FFERENTES 
COMUNES ETUDIEES 

BUELLIA FUSCULA (NYL . ) ZAHLBR . 

COMUNA DE HUECHURABA : Ave . Circunva1aci6n Americo Ves­
puc io, sur 1 ' ecorce de Robinia , 1984 . CONUNA DE RECOLETA: 
Estadio Reco1eta , sur 1 ' ecor ce de Robinia, 1984 . COMUNA 
DE LA GRANJA : La Castrina , sur un poteau en Notbofagus , 
1967 ; Fig . 15a . 

CALOPLACA CERINA (EH RH. e x HEDW . ) TH. FR. 

COMUNA DE HUECHURABA : Ave . Cir cunvalaci6n Americo Ves ­
pucio , sur l ' ecorce de Robinia , 19811. COMUNA DE LA CIS­
TERNA : Gran Avenida , Paradero 28 1/2 , sur un poteau en 



420 

Nothofagus, 1968; rig . 15b . 

CANDELARIELLA VITELLINA (HOFFM.) MULL.- ARC. 

COMUNA DE HUECHURABA : Ave. Circunvalaci6n Americo Ves ­
pucio, sur l 1 ecorce de Robinia, 1984 . COMUNA DE LA CISTER­
NA: Gran Avenida, Paradero 28 1/ 2 , sur un poteau en Notho­
fagus, 1968 ; rig . 15c. 

GASPARRINIA MICROPHYLLA (HUE) DODGE 

COMUNA DE HUECHURABA : Ave. Circunvalaci6n Americo Ves­
pucio , sur l'ecorce de Robinia, 1984. COMUNA DE RECOLETA : 
Estadio Recoleta , sur l 1 ecorce de Robinia, 1984 . COMUNA DE 
QUINTA NORNAL: Quinta Normal, sur 1 1 ecorce de Platanus, 
1984 . COMUNA DE SANTIAGO: Cerro San Crist6bal , Plaza Ga­
briela Mistral , sur 1 1 ecor ce de Robinia, 1987 ; Rue Nata­
niel 1777, sur l'ecorce de Robinia, 1984; Plaza de Armas, 
sur 1 1 ecorce d 'Acacia, 1985; Plaza Brasil , sur l ' ecorce de 
Gymnocladus, 1984 ; Parque O"Higgins , sur 1' ecorce de Fra­
xinus, 1987; Parque Forestal , Ave. Cardenal Caro/Puente 
Lor eto , sur 1 1 ecorce de PlatwlUs, 1984 . COMUNA DE PROVI­
DENCIA : Rue Clemente rabres 1040 , sur une colonie de Tor­
tula, 1984 . COMUNA DE LAS CONDES : Rue Tomas Moro 261 , sur 
l 1 ecorce de Prunus, 1985 ; Rue San Pascual 59 , sur l ' ecorce 
d 1 Ulmus, 1984 . COMUNA DE FJufJOA : Rue Las Dalias/Exequie1 
Fernandez , sur l 1 ecorce de Robinia , 1984; Rue Las Palmeras 
3395 , sur 1 1 ecor ce d 1 Acer, 1987; Rue Los Alerces 2726 , sur 
1 1 ecorce d ' Acer, 1984. Cm1UNA DE LA REINA: Rue Julia Bers­
tein s / n , sur l 1 ecorce de Robinia, 1984; Rue Alvar o Casa­
nova s / n, sur l'ecorce de Robinia, 1986 . COMUNA DE LO ES­
PEJO: Rue Col6n 70, sur 1' ecorce de Robinia, 1986 . COMUNA 
DE LA CISTERNA : Gran Avenida, Paradero 28 1/2 , sur un po­
teau en Nothofagus, 1968; Rue 21 de Mayo 070A , sur l ' ecor­
ce de Prunus , 1986; Fig . 15d. 

LECANIA CH. I LENA DODGE 

COMUNA DE LA CISTERNA : Gran Avenida , Paradero 28 1/2 , 
sur un mur en mortier, 1967; Fi g . 15e . 

LECANORA DISPERSA (PERS.) SOMMERF . 

COMUNA DE HUECHURABA : Ave . Circunvalaci6n Americo Ves ­
puc io, sur 1 1 ecorce de Robinia, 1984 . Cm1UNA DE QUI NTA 
NORMAL : Quinta Normal, sur l ' ecorce de Platanus, 1984; 
Ibid., sur l 'ecorce de Magnolia, 1984 ; I bid . , sur 1 1 ecor ce 
de Grevillea 1 1984 ; I bid . 1 Hospital J . A. Rios 1 sur un mur 
en mortier 1 1984 ; Municipalidad de Quinta Normal, Parque 
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Lo F'ranco, sur l' ecorce d' Araucaria , 1984. COM UNA DE SA­
TIAGO : Parque O"Higgins , sur l'ecorce d' Ulmus, 1987 ; Ibid ., 
sur l' ecor ce de Ligustrum , 1987 ; Ibid ., sur le s t ipe de 
wasbingtonia , 1987 ; Ibid ., sur l 'ecorce de Fraxinus , 1987 ; 
Ibid ., sur l ' ecorce de Robi nia, 1987 ; Ibid ., sur l' ecorce 
de Cryptocarya, 1987 ; Ibid ., sur 1 ' ecorce de Scbinus , 1987 ; 
Ave . Ricardo Cumming 350 , sur 1 ' ecorce d ' Erythrina , 1984 ; 
Parque For estal , Ave . Cardenal Care/Puente Loreto , sur l'e­
corce de Platanus, 1984 ; Ibid . , au cote Nord du Museo de 
Bellas Artes , sur des racines de Wasbingtonia, 1984 ; Cerro 
Santa Lucia , sur un mur en mortier , 1968 ; Pl aza Hermanos 
Matte , sur l'ecorce de Robinia , 1984 ; Plaza de Armas , sur 
l'ecorce d 'Acacia, 1985; Plaza Brasil , sur l' ecorce d' Ery­
thrina , 1984 ; Ibid ., sur le stipe de Phoenix, 1984 ; Ibid . , 
sur l ' ecorce de Populus , 1984 ; Plaza Santa Lucia , s ur l ' e ­
corce de Cedrus, 1984 ; Parque Bustamante 1001 , sur l ' ecor­
ce d ' Ulmus , 1988 ; Ave . Matta 336, sur l'ecorce d ' Ulmus, 
1988 . COMUNA DE PROVIDENCIA : Plaza Guillermo Frencke, 
sur l ' ecorce d' Acacia, 1987; Rue Roman Diaz 1935 , s ur l 'e­
corce de Platanus , 1984. COMUNA DE LAS CON DES : Rue San 
Pascual 59, sur l' ecorce d 'Ulmus, 1984 . COMUNA DE NUNOA : 
Rue Pal qui 2990 , sur un mur en mortier , 1984 ; Rue Dr . Jo­
how/ Ave . Grecia , sur des branches d ' Acer , 1984 ; Rue Exe­
quiel F'ernandez/Los Alerces , sur des branches d 'Acer, 1984 ; 
Rue Las Palmeras 3395 , sur l'ecorce d ' Acer, 1987 ; Rue Vir­
ginia Arias 1350 , sur un mur en mortier , 19811; Rue Pedro 
Torres 775 , sur des branches d' Acer, 1984 ; Rue Las Dalias 
1809 , sur l'ecorce de Robinia, 1984 ; Rue Los Jardines 207 , 
sur l ' ecorce de Citrus , 1988 ; Fig . 15f. 

&EMPHOL EMMA SP . 

COMUNA DE HUECHURABA: Ave. Circunvalaci6n America Ves­
pucio , s ur 1' ecorce de Robinia, 1984 . COMUNA DE SANTIAGO : 
Cerro Santa Lucia , sur un mur en mortier , 1984 . COMUNA DE 
NUNOA : Rue Virginia Arias 1350 , s ur un mur en mor tier, 
1984 ; Ibid ., 1308 , sur l ' ecorce d ' Acer, 1988 . CONUNA DE 
LA CISTERNA : Gran Avenida, Paradero 28 1/2 , sur un poteau 
en Notbofagus , 1968 ; Fig. 16a . 

PARMELI A SP . 

COMUNA DE RECOLETA : Estadio Recoleta , sur 1 ' ecorce de 
Robi nia, 1984 . COMUNA DE SAl TIAGO: Parque Fores t al , Ave . 
Cardenal Care/Puen te Loreto , sur l ' ecorce de Platanus, 1984 
Cerro San Crist6bal, sur l ' ecorce de Robinia , 1987 . COMUNA 
DE NUNOA : Rue Las Palmeras 3395, sur l ' ecorce d ' Acer , 1987 . 
COMUNA DE LA REINA : Rue Alvaro Casanova s/n , s ur l' ecorce 
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a) Buell ia fuscula b) Calopl aca carina 

c) Candelariella vitell ina d) Gas parrinia microphylla 

e) Lecania chilena f ) Lecanora dispers a 

Fig. 15a- f .- Di s tribution des especes 1 ichimiques dans les di ffe­
rentes comunes de la ville de Sant:iago . Les points noirs indiquent les 
endroits de recolte de chaque espeoe . 
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de Robinia, 1984; Fig. 16b. 

PHYSCIA ADSCENDENS (TH . FR . ) OLIV . emend . BITT. 

COMUNA DE HUECHURABA : Ave . Circunval aci6n Americo Ves ­
puc i o, sur l ' ecor ce de Robinia , 1984. COMUNA DE RECOLETA : 
Estadio Recoleta, sur des branches de Robi nia, 1984 . COMUNA 
DE QUINTA NORI-IAL : Quinta orma1 , sur 1' ecorce de Pla tanus, 
1984 . C0~1UNA DE SANTIAGO: Plaza Bras i 1 , sur 1 ' ecorce de 
Gymnocladus, 1984 ; Plaza de Armas , s ur 1' ecorce d' Acacia , 
1985. Parque F'orestal, Ave . Cardenal CarojPuente Loreto, 
sur 1' ecorce de Pla tanus, 1984; Parque O"Higgins , sur 1' e­
corce de Fraxinus, 1987; Ave . Viel 1462 , sur des branches 
de Vi t is, 1967. COMUNA DE ~U~OA : Rue Dr. Johow/Ave . Grecia , 
sur des branches d ' Acer, 1984; Rue Las Dalias/Los A1erces , 
sur 1' ecorce de Robinia, 1984; Rue Pedro Torres 775 , sur 
l ' ecorce d' Acer , 1984 ; Rue Las Palmeras 3395 , sur 1'ecorce 
d' Acer , 1987 . COMUNA DE LA REINA: Rue Alvaro Casanova s/n , 
sur 1 ' ecor ce de Robi nia, 1984 . COM UNA DE LO ESPEJO : Rue 
Co16n 70, sur l'ecorce de Robi nia , 1985 . COMUNA DE LA CIS­
TERNA : Gran Avenida, Paradero 28 1/2 , sur un poteau en No­
t hofagus , 196 7 ; Rue 21 de Mayo 070A , sur 1 ' ecorce de Pru­
nus, 1986 ; Fig . 16c . 

RAMA LINA ECKLONII (SPRENG .) MEY . et PLOT . 

Cm1UNA DE RECOLETA: Estadio Recoleta , sur 1 ' ecorce de 
Robi ni a , 1984 . COMUNA DE LA REINA : Rue Alvaro Casanova s/n, 
sur l'ecor ce de Robi nia, 1984 . COMUNA DE LA CISTERKA : Gran 
Avenida , Paradero 28 1/ 2, sur un poteau en Nothofagus, 
1968; Fig . 16d . 

TELOSC HISTES CIIRYSOPHTHALMUS (L . ) Th . FR. 

COMUNA DE LA REINA : Rue Alvaro Casanova s/n, sur l'e­
corce de Robini a , 1984 ; Fig. 16e. 

USN EA IGNIARIA MOT. 

COMUNA DE LA REINA : Rue Alvaro Casanova s/n , sur 1' e­
corce de Robi nia , 1984 ; Fig . 16f. 

XANTHORIA PARIETINA ( L.) TH. FR . 

COMUNA DE SANTIAGO : Cerro San Crist6bal , Plaza Gabrie­
la Mistral , sur l ' ecorce de Robinia , 1986 . COMUNA DE ~U~OA : 
Rue Las Pa1meras 3395 , sur 1 ' ecorce d ' Acer , 1987 . CGr-IUNA 
DE LA REINA : Rue Alvaro Casanova s/n, sur l ' ecorce de Ro­
binia, 1984 ; Fig. 17a. 
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a) Lempholemma sp. b ) Parmelia sp. 

c) Physcia adscendens d) Ramalina ecklonii 

e) Teloschistes chrysophthalmus f) Usnea igniaria 

Fig. 16a-f.- Distribution des espilces licheniques dans les di ff6-
rentes comunes de la ville de Santiago. Les points noirs indiquent les 
endroits de r6colte de chaque espece. 
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XANTHORIA POLYCARPA (HOFPM .) OLIV . 

COMUNA DE HUECHURABA : Ave . Cir cunvalaci6n Am~rico Ves­
pucio, sur 1 1 ~coree de Robinia, 1984. COI'-IUNA DE RECOLETA : 
Estadio Recoleta , sur l 1 ecorce de Robinia, 1984 . COMUNA 
DE ~U~OA: Rue Rodrigo de Araya/Exequiel Pernandez , sur 
1 1 ecorce de Prunus, 1972 ; Rue Dr. Johow/Ave . Grecia, sur 
1 1 ecorce d 1 Acer, 1984 ; Rue Pedro Torres 775 , sur 1 ' ecorce 
d' Acer , 1984. COMUNA DE LA REINA : Rue Alvaro Casanova s/n , 
sur l ' ecorce de Robinia, 1984 . COMUNA DE LA CISTERNA : Rue 
21 de Mayo 070A, s ur l' ecor ce de Prunus, 1986; Fig . 17b . 

a ) Xanthoria parietina b) Xanthoria polycarpa 

Fig . 17a-b.- Distribution des especes licheniques dans les di ffe­
rentes comunes de l a ville de Santiago. Les points noirs indiquent les 
endroits de r ecolte de Chaque espece . 

Un resume de la distribution des lichens et ses phoro­
phytes est expose dans le Scheme 1. 

D'APRES LA POLLUTION ET LA DISTRIBUTION DES LICHENS 
RECOLTEES DANS LA VILLE DE SANTIAGO , ON OBSERVE QUE : 

1 . - Comme consequence de la situat i on geographique 
de la ville de Santiago , dans une depression entouree par 
des cordons montagneux hauts, les contaminants restent 
retenus d ' une maniere permanente sur la ville . L' effet 
du vent est inefficace pour transporter la pollution ~ 

d ' autr es endroits. 

2 . - Les contaminants mesures sont , en general , moin­
dres que la norme . La poussiere en suspension et la pous ­
siere sedimentaire depassai t l a norme, en moyenne, dans 
3 et 6 endroits respectivement . 
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3.- Buellia fuscula, Caloplaca cerina, Candelariella 
vitelina , Lecania chilena, Teloschis tes chrysopbtbalmus 
et Usnea igniaria, etaient dans des aires e loignees du 
cent r e ville , qui es t l ' ai r e avec la plus intense 
pollution. 

LJ.- Gasparrinia microphylla , Lecanora dispersa et 
Physcia adscendens , sont les especes l es plus r epandues 
dans la ville . 

5 .- Des 14 especes obser vees , 9 se trouvent dans la 
Comune de La Reina, vers le limit subur bain A 260 m plus 
haut que les plus gr and des autres altitudes regis trees . 
C' est un endr oi t avec une atmosphere plus propre e t plus 
humide . 

6 .- Dans l ' ecor ce de Robinia pseudo-acacia, on a t rou­
ve 13 des 14 especes licheniques recol tees ( 92 . 9% l et 3 
especes son t t rouvees, chacune, dans un seule type de subs­
tratum . 

7 .- Dans toutes les comunes r evisees on a trouve des 
lichens . 

8. - La polltuion atmospherique de 1' a i r e centrale de 
la ville n ' empeche pa s l'accroisement des lichens . Les 
thalles de Gasparrinia microphylla recoltees dans la Plaza 
de Armas (centre vi lle) se presentent gr anuleuses et pres­
que detruites . 
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ABSTRACT 

E1ght anamorphs of lign 1colous Basidiomycetes are descr1bed . Among 
t hem three new genera: Fibu lochlamys, Corticomyces and Glomerulomyces 
are proposed with their respectlve species : F. fer ruginosa, C. xenasma­
toldes and G. fibulosus . One ne ~t species : Allescheriella cyanea is pro­
posed . Hapl otrichum curti s ii , H. gracile and Sporotrichum aurantiacum 
arc f ll"l> t recordl> for Argent 1na . The oos1 t ion of "Sporotrichum" azureum 
1s open to disc ussion . 

INTRODUCTION 

During an eco 1 ogi ca 1 and systematic s urvey of funga 1 communities 
on s t anding trees, logs and stumps of Eucalyptus viminatis Labi 11. i n 
the province of Buenos Aires (Lopez, 1983; Romero, 1983; Lopez, 1984; 
Lopez & Wright, 1985) a number of anamorph samples were collected wh ich 
revea 1 ed either the presence of c 1 amp-connect ions on the vegetat i ve 
or con idiogenous hyphae, or a close affinity with Basidiomycetes as 
recorded in the literature. 

In spite of the i ncreasing in terest showed in t he last years on 
t he mitospores in Basidiomycetes (Kendrick & Wat l ing, 1979; Stalpers, 
19a4; Bucha l o et al . , 1985) most workers are basidiomycetologists more 
interested with the teleomorph than the anamorph, descr ibing it poorly . 
Never the 1 ess, the number of new basidiomycetous anamorphs increases 
year by year (Nag Raj, 1978; Dyko & Sutton, 1979; Si vanesan & Wat 1 i ng, 
1980; Gochenaur , 1981; Wright, 1983; Stalpers & Vlug , 1983; Pantidou 
et al., 1983; Udagawa et at., 1986) resulti ng in the need of descrip­
tions on the basis of modern conidiogeni c concepts and recognition of 
the generic and specific anamorphic taxa in order to allow an order ly 
systematic dispos i tion of those forms wh ich may lead to a better under­
standi ng of t he group as a whole. 

*Re search funded by the Consejo Nacional de Invcst1gac1oncs Cientifl­
cas y Tecn i ca s (CONICETl , Argentina . Publication N2 29 of t he PRHIDES 
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DESCRIPTIONS OF THE TAXA 

1. Fibulochlamys Romero & Cabral, gen. nov. 

Hyphis hyali nis, fibulatis. Conidiophoriis absentibus vel microne­
matosis, simplicibus vel rarae ramos1s. Cel lul1s conidiogenis cylindri ­
cis, termina l ibus vel subinde intercalanbus, hyalln1s, fere semper 
in fibul a basali consociatis . Conidiis holothallici, globosis vel 
el l ipsoideis vel pyriformibus, aseptat1s, pal l ide flavis, laevibus cra­
ssissime tunicatis, umbonatis, interdum pedicellatis. 

Species typica: Fibulochlamys f erruginosa Romero & Cabral 

Etymology: Fibula, Latin for cl amps; Chlamys , Greek for "mantle" enve­
loplng conidia. 

Hyphae hyaline, with clamps . Conidiophora absen t or micronematous 
simpl~seldom branched. Coni diogenous cell s cylindric, terminal or 
intercalary, hyaline, almost always assoc1ated with a basal c l amp . 
Conidi a holotallic , globose ell ipsoi dal or pyriform, sometimes pedi ­
ce l late, a-septate, pa l e yellow, very t hick-walled. 

Type speci es: Fibulochlamys ferruginosa Romero & Cabral 

l .a. Fibulochlamys ferruginosa Romero & Cabral, sp . nov. (Fig. 1: A-C) 

Coloniae ad corticem et lignun 2-3 em in longitudine, resupina­
t ae, adpressae, aspectu crystalli ne sub lente, in sicco ferrugineo 
pall ido. Mycelio hyal ino, f ibulato, hyphis cylindricis, 3-4 urn diam. 
et hyphis e ce ll ul is brevi bus et i rregularibus composito. Conidiopho­
ri i s absentibus vel micronematosis, simpl icibus vel rarae ramos1s. 
teTTul is conidiogenis ci l indricis, termina l ibus vel rarae intercalari­
bus, fere semper consociatis in fibula oasali . Conidibus hol othallicis, 
pa ll ide flavis, globosis, 12- 18 urn diam, ellipso1de1s, 10-12 x 20-23 
urn, vel globosis pedicellatis, umbonatis, aseptatis, continent ibus gra­
nulosis cum 2-3 gutulae, dextrinoidae. 

HOLOTYPUS: Argentina, Buenos Aires, Ramallo; l eg . : Romero, Cabra l & 
Lopez, VIII - 1982, ad partem amputatam trunci Eucalypti viminali s, in 
Herb . BAFC N2 30826 conservatum est. 

Etymology: ferruginosus Latin for the rusty col our of the colonies 

Teleomorph: unknown 

Conidiomata on bark and wood , 2-3 em in length, resupi nate,tight, 
l ike crysta ls of sugar under a lens, light ferrugineous when dry (M 
& P, Pl. l 2, 10 K, "Chinese Gold") . Hyphae hyal ine, with clams present 
at all prymary sept a, composed of c~c hyphae 3 urn diam and irre­
gular hyphae cons i st ing of short ce ll s. Conidiophores absent or micro­
nematous, not branched or rarely so . Con1 d1ogenous cells cyl indric, 
termina l , general ly associated with a basa l c lamp, or 1ntercalary. 
Conidia holotall ic, light yel lo~t, globose, 12-18 urn diam, pyriform 
or e l llpsoidal, 10-12 x 20-23 urn or sometimes pedicellate , often with 
an umbo at both end as a result of a subapical widening of the conidio-
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genous cel l , 0-septate, thick-walled, wall 2-3 urn thick when mature, 
dextrinoid, with 1- 3 oildrops. 

Materia l studied: the holotype. 

Remarks : Despite a number of Basidiomycetes having "chlamydospore" type 
of comdia related with the basidiocarp or described in cu lture, it 
is rare to find 'only chlamydospores in nature, without any associated 
basi di ocarp. Because no te 1 eomorph was detected in this materia 1, we 
thi nk it isnecessaryto describe as an independent new form-genus. 

With the dat e available we are not be able to state i f Fibulochla­
mys i s the anamorph of other Basidiomycetes with chlamydospore- l ike 
structures but this should be a subject of f urther studies. 

This specimen has been il l ustrated and described by Lopez (1984) 
who incl uded it in the Allescheriella type , accordi ng to Kendrick & 
Wat l ing (1979) . But on account of i ts holothallic ontogeny, we consider 
it a new genus . 

On the other hand, it is closely related to t he genus Pagidospora 
Drechsl er, but it differs because of the lack of the trapping struc­
tures which is the main characteri stic of this genus (Drechsler, 1960). 

2. Corticomyces Romero & Lopez, gen. nov . 

Hyphis hya l i nis, fibulatis, paucis. Conidiophoriis absentibus. 
Ce l lu~nidiogenis blasticis, cylindr icis ve l 1nd1st1nctis. Conidiis 
fio loblasbc1S , rhexo lyticis , ellipsoidis, hya l inis , aseptatis , tenul­
tunicat i s, l aevibus. 

Species typica: Corticomyces xenasmatoides Romero & Lopez. 

Etymology: Cortex Latin for bark; myces Greek for f ungus . 

Hyphae hya 1 i ne , wi t h clamps , scanty . Conidi ophores absent . Coni ­
dio2e'ii'OiiSCells blastic, cyl indric or undifferent1ated from the vege­
tatwe cel ls . Conidi a ho loblastic, rhexo lytic secession, ellipsoidal, 
hyal i ne , a- septate, thin-wal l ed , smooth. 

Type species: Corticomyces xenasmatoides Romero & Lopez 

2.a. Cortic011yces xenasmatoides Romero & Lopez, sp. nov. (Fig.l: D-F) 

Coloni ae ad corticem et li gnum, resupi na tae , araneosae et prui­
nosae , aspectu xenasmatoide, albae vel griseae . 11ycel io inconspicuo, 
e hyphis tenui s, 0.5- 1.5 urn diam, fibula t is, paucis composi t e . Conidio­
phorii s absentibus. Cellulis conidiogenis blasticis, cyl indnc1s vel 
indistinctis , 10-2D urn longitudi ne. Con i diis hol obl asticis, r hexo­
lyticis, ellipsoideis, hyalinis, aseptat1s, tenui tertunicatis, laevi ­
bus, i nterdum guttu 1atis, 6-9 x 4- 7 urn . 

HOLOTYPUS: Argenti na, Buenos Aires, Gober nador Castro, l eg.: Romero, 
Cabral & Lopez, V-1983 , ad partem amputatam trunci Eucalyptus vimina­
lis, i n Herb. BAFC N2 30827 conservatus est . 

Etymo 1 ogy: xenasmatoides Lati n for resemb 1 i ng t he basi di ocarp of t he 
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genus Xenasma. 

Teleomorph: unknown. 

Conidiomata on bark and wood, resupinate, effuse, arachnoid and 
pruinose, w1th xenasmatoid aspect, greyish white . Mycelium scanty, 
hyphae thin, 0.5-1.5 urn diam, with clamps . Conidi oehores absent . Coni­
dio2enous cells blastic, cyl indrical or undif ferent1ated from the vege­
tatlve cells, 10-20 urn long. Conidia holoblastic, rhexolytic secession, 
ellipsoidal,hyaline, 0-septate, th1 n-walled, smooth , 6-g x 4-7 um, 
sometimes guttulate, always terminal. 

Material studied: the holotype. Argentina, Buenos Aires , Gobernador 
Castro, leg.: Romero, Cabral & Lopez, 11 - 1g82 (BAFC N2 30828); ibi d, 
Ramal lo, V-1982 (BAFC N2 31272). 

Remarks: it grows on ME with similar characteristics as in nature. 
One could f i nd some similari ties between Corticomyces conidi a and 

the ch lamydospores produced in culture by some Basidiomycetes.However, 
such coni dia do not have t he typical chlamydospore wa l l and cytoplasma­
tic content to be considered a resting spore. 

3. Glomerul~ces Romero & Lopez, gen nov . 

Hyphis hyalinis, fibulat is . Conidiophori i s semimacronematosiis, 
simpl1c1bus vel ramosis, fibu l atis. Cellulls coni diogen i s mono-poly­
blasticis, el l ipsoideis, terminalibus, hyal 1n1s . Con1d11s holoblas­
tic i s, globosis, hialinis, aseptatis, tenuitertunicm~evibus gem­
miferis, in capituliis globosi s compactis. 

Species typica: Glo.erul~ces fibulosus Romero & Lopez 

Etymology: Gl0111erulus Latin for the clusters of conidia into a head; 
myces Greek for fungus. 

Hyphae hyaline, with clamps. Conidiophores semimacronematous, 
simple-or-Dranched, with c l amps . Conid1ogenous cells mono-polyblastic, 
ellipsoidal, terminal, hyaline. Con1d1a holoblastlC, spherical, hya­
l ine, aseptate, smooth, buddi ng, in globose compact heads, t hin-wall ed, 

Type species: Glomerulomyces fibulosus Romero & Lopez 

3. a. Glomerulomyces fibulosus Romero & Lopez, sp . nov . (Fig . 1: G-K) 

Coloniae ad corticem et l ignum, effusae, pell iculosae. farinaceae, 
albae ca lcareae vel cremeae. ~lycelio hya l ino, fibulato, hyphis 2. 5-5 

FIGURE 1 : A-C : Fihu l ochlamys ~erruginosa. A: Con1d1ogcnous cell \n 
diff erent stages of development . B: Con1d1ophorC's w1 th a young coni ­
dium . C : Con 1d ia. 0-F: Corticomyces xenas mato i des. 0 : Conid1ogenous 
cell s . E : Mycelium with clamps . F: Con1d1a . G-K: Glomeru lomyces fibu­
losus. G: Conidiophores with con1d1a in compact , globos e heaos. H:Co-

nidiogenous cell with o ne buddlng conidium. I: Budding conidla . 
J: Cluster of mature con1d1a . K: Con1d1um . 
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urn diam composite . Conidiophoriis semimacronemati s, simpl icibus et ra ­
mosis, fibulatis, 30-40 x 2-4 urn . Cellul is conidio2enis mono-polyblas­
ticis, ell i psoideis , hyalinis, 8-10 x 4-5 um. Conidns holoblasticis, 
gl obosis, hya l inis, aseptatis, 6-1 0 um diam, gemm1 fens , in capitul iis 
gl obosis compactis, 20-25 um diam. 

HOLOTYPUS: Argentina, Buenos Aires , Ramallo; leg.: Romero, Cabr al & 
Lopez, VIII -1982, ad partem amputatom trunci Eucalyptus vimi nalis, in 
Herb. BAFC N9 30829 conservatus est. 

Etymol ogy: f ibula Latin for clamps 

Teleomorph: unknown. 

Conidiomata on bark and wood, effuse, pell icul ose, farinaceous, 
chalk ly wh1 te to cream. Hyphae hyaline , with clamps, 2.5-5 urn diam. 
Conidiophores semimacronematous , simple or branched , with clamps, 
30-40 x 2-4 urn. Conidio~enous cells mono-polyblastic, ellipsoida, hya­
l i ne , 8-10 x 4-5 urn . Con1d1a ho loblastic, spherical , hyaline, aseptate, 
6-10 urn diam, budding 1n several directions to produce compact globose 
heads, 20-25 urn diam. 

Materia l studied: the holotype. 

Remarks: When firs t looked at, this fungus resembles Papulospora, 
Burgo a and a 11 i ed ge(lera, because the c 1 uster of coni dia appears as 
a bulbil. We rejected Papulospora because this is restricted to the 
anamorph of some Ascomycetes. On the other hand, the conidial structure 
i n Glomerulomyces is not a bul bil as in Burgoa and al l ied genera. 
Budding and devel opment in the former results in a compact conidia l 
head with different number of cells and colour, whereas in the latter 
genus budding originate~ a pseudoparenchymatous str ucture called a 
"bulbi ! " (Weresub et al., 1971). 

In the sl ides, the heads of Glomerulomyces can be easily separeted 
in cells provi ng t hey are conidi a rather than pseudoparenchymatous 
cells. 

~le should take i n account another bulbi ll ous species, Aegerita 
state, which form a cl uster of apically enl arged and radial ly arranged 
hyphae as a prosenchymatous propagu 1 e (Kendr ick & Wat 1 i ng, 1979), but 
this is not our case. 

4.a . Allescheriell a cyanea Cabral & Romero, sp. nov. (Fig . 2: A-D) 

Coloni ae ad corticem et lignum, e parvis maculis conformatae, 
adpressae, interdum coalescentes in magna extensione, resupinatae, 
marginibus indefini ti, paginis iridiscentes, l aeves vel tuberculatae, 
sub l ente aspectu crystalline, resentes azureae virellae (M & P, Pl 
38 L- 1 vel L-7) et margine albo, siccae virides. Mycelio paucis, hyphis 
tenui tertunicatis afibulat i s e qui bus conidiophora enascentibus, et 
hyphis tenuis , fibulatis, plus minusve parallel ibus ad substratum,com­
posito. Conid iophori i s mononematosis, micro ve l semimacronematosis, 
simpl icibus ve l ramosis ,fl exuosis , hyal inis. Celluli s conid iogenis 
monoblasticis , cyl i ndricis, t erminalibus, interdum 1ntercalar1bus. 
Conidiis globosis, 13-20 urn di am, subgl obosis vel late ell ipsoideis, 
13-15 x 17-22 (28) urn , l aeviter pigmentiferis, crassitunicatis 3-4 um 
crassi s , stratosis, conti nentibus granulosis et guttu losis , dextri-
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noideis. 

HOLOTYPUS: Argentina, Buenos Ai res, Gobernador Castro ; leg.: Romero, 
Cabra 1 & Lopez, II -l g82, ad par tern amputatam trunci Eucalyptus vimi ­
nali s, in Herb. BAFC N° 30830 conservatus est. 

Etymol ogy: cyaneus Latin for the b'lue colour of the colony in nature . 

Teleomorph: unknown. 

Conidiomata on park and wood, composed of small compact spots, 
coalesc1ng 1nto large areas, irregular, with indistinct margin, surface 
smooth or tubercu late, under a l ens with the aspect of sugar crystals 
because of the conidial mass; when fresh dark greenish-blue (M & P, 
Pl. 38 L- 7) and white margin, when dry green "Juniper" ( ~1 & P, Pl . 31 
H- 4). Hyphae scanty, more or less para lle 1 t o t he substrate, composed 
of thfilWall ed hyphae wi t hout c 1 amps from which the coni di ophores 
arise, interlaced with thin clamped hyphae. Conidiophores mononematous, 
micro to seminematous, simp l e or branched, fl exuose, hyal ine. Conidio­
genous ce 11 s monob 1 ast i c, integrate, discrete, termi na 1, occas 1 ona lly 
1nterca lary, cyl indrical. Conidia solitary, spherica l 13-20 um diam, 
subspherical or wi dely e l 1lpso1dal 13- 15 x 17-22 (28) um, slightly 
pigmented , thick-walled 3-4 um thi ck , with several layers, contents 
granulose and with 2-3 large drops, with strong dextrinoid react ion. 

Mater ial studied: t he ho l otype. Argentina, Buenos Aires, Ramal l o; l eg.: 
Romer o , Cabral & Lopez, 11- 1g83 (BAFC Nq 30831); ibid, Gobernador Cas­
tro, V-1982 (BAFC N2 31273). 

~emarks: thi s material has been previous ly illustrated and partia l ly 
described by Lopez ( 1984) . Despite the 1 ack of the sporodochi um and 
the presence of c 1 amps ~ t was inc 1 uded i n the genus A 11 escheri e 11 a 
sensu Hughes ( 1951 ) and Ellis {1971 ) because of the conidial ontogeny­
type and conidial morphology. 

S. a. "Sporotrichum" azureUaJ Wright & v . Arx apud v. Arx, Persooni a 
7(2): 127- 128, 1973. {Fig . 2: E- G). 

Teleomorph: unknown 

l•iaterial studied: Argentina, Buenos Ai res, Gobernador Castro; leg .: 
Romero, Cabral & Lopez, V-1982 (BAFC N2 30832) . 

Remarks: it was originally described from Argenti na by Wright & v . Arx 
(von Arx, 1g73). Kendrick & Watling (197g) suggested this anamorph 
would be better pl aced i n Allescheriella. According to Stalpers {lg84) 
this species belongs neither to Sporotrichllll nor to Allescheriella . 
He be 1 i eves it can be better p 1 aced in a genus of its own { pers. 
comm.), thus we have decided t o maintain thi s genus name unt il 
Stalpers'revision is published . 
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6. a . SporotrichiD aurantiac~n (Bull.: Fr.) Fr., Syst. 1•1ycol. 3:423, 
1832 . (Fig.2: H-I). 

Teleomorph: Pycnoporel lus metamorphosus (Fuck.) Stalpers 

l~ateria l studied: Argentina, Buenos Aires, Gobernador Castro; leg.: 
Romero, Cabral & Lopez , V-1982, (BAFC N2 30833). 

Remarks: the species has been recently described by Stalpers {1984) 
gw1 ng a comp 1 ete diagnosis of both anamorph and te 1 eomorph states. 
Our sample agrees with Stalpers'description {op.cit . ) except for t he 
absence of chlamydospores and crystals . We also observed dextrinoid 
react ion whereas Stalpers mentioned red react i on i n KOH. 

7.a. Haplotrich~n curtisii (Berk.) Hol . Jechova, Ceska Mykol. 30: 3-4 , 
1976. (Fig . 3: A-0). 

Conidiomata on bar k, resupinate, velvety, elastic, margin i ndis ­
tinct, rusty paler towards the margin. Mycelium of hyphae up to 10 um 
diam, thick-walled , wall up to 1 um, from wh1ch arise the conidiopho­
res. Conidiophores erect, branched i n right angles, pale brown, sligh­
tly taper1ng towards the tip. Coni diogenous cells polyblastic, inflated 
terminal or intercalary, beanng several dent1cles. Con idia ho loblas­
tic, spherica l or subspherical 10- 15 um diam, solitary or rarely in 
very shor t chains, pale golden brown, thi ck-walled, slightly orna­
mentated. 

Teleomorph: Botryobasidium vag~n (Berk . & Curt.) Rogers. 

~~ateria l studied: Argentina, Buenos Aires, Rama ll o; leg.: Romero, Ca­
bral & lopez, 11-1982 (BAFC N9 30834); ibid, Gobernador Castro, Xl-1982 
(BAFC N2 30835 ) . 

Remarks: it is the first record for Argentina. 

7.b. Haplotrichum gracile (Li nder) Hol . Jechova, Ceska ~1ycol. 30: 3-4, 
1976. (Fig.3: E-G) . 

Conidioma on bark, effuse, cotton or velvety, loose, margin i rre­
gular, pale ye l low. Mycelium scanty of hyphae with simple septa, 6-9 um 
diam, s l ightly yellow, wall rather thick. Conidi ophores erect, few bran­
ched. Con i diogenous cells polyblastic , inflated, term1nal and interca­
lary, bear1ng cyl1ndr1cal denticles up to 1.5 urn high. Con idia holoblas­
tic, ellipsoidal, smooth to slightly ornamentated, pale yellow, trunca­
te at the base, 8-g x 10-14 urn. 

Te leomorph: unknown 

FI GURE 2 : A-D : Allesche r ie l la cyanea. A: Myce l ium, b ranc hed con•d•o­
phores , conidtog enous cel l s and young conidla . 8 : A~tachcd mat ure conl­
d 1um. C : Mature con t dta . 0 : Clamped hyphae . E- G : " Spo rotrichum" azu­
reum. E: Con id iophores . F : Young and matur>c con1dta . G: Clamped hyphae . 
H- I : Sporotr ichum aurantiacum. H: Contdlophores . I : Con101a . 
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Material studied: Argentina, Buenos Aires, Gobernador Castro , leg, 
Romero, Cabral & Lopez, XI - 1981 (BAFC N2 30836); ibid, XI -1982 (BAFC 
119 30837). 

Remarks: it is the first record for Argentina . 
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FIGURE 3 : A- D : Haplotrichum curtis ii. A, B : Con l diophore s with den­
Llc led con idiogenous cells and catenu late conid1a . C Young con id1a. 
D : Mature conidia . E- G : Haplotrichum gracile. E, F : Conidiophores 
with d entlc led con id iogenous cell s . G : Co nidia . 
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A revised classification of the Ento­
mophthorales (Zygomycotina) based on 
expanded sets of familia l and generic 
characters recognizes six families: Ento­
mophthoraceae, Completoriaceae (fam. 
nov.), Ancylistaceae, Meristacraceae (fam. 
nov.), Neozygitaceae, and Basid iobol­
aceae. Characters with familial signifi ­
cance include several aspects of nuclear 
cytology, the modes of formation and 
germination of resting spores, and the 
nature of vegetative growth and develop­
ment. 

Primary generic characters all involve 
diverse aspects of the primary conidia: 
overall conidial and papillar morphology, 
nuclear number, uni- or bitunicate state of 
the wall, mode of discharge, and morph­
ology of conidiophores and conidiogen­
ous cells. Significant secondary generic 
characters include such corre lated factors 
as the formation and morphology of any 
rhizoids and/or cystidia, the types of sec­
ondary conidia formed, and characteristics 
of resting spores (e.g., color or decora­
tion), vegetative cells (whether cells are 
walled or protoplastic, etc.), and general 
pathobiology (mode of action, host affini­
ties, general habit, etc.). 

Major changes in this revision include 
the following: The fou r Balkoan subgen­
era of Zoophthora are raised to genera as 
Zoophthora Balko, Erynta (Nowakowski 
ex Balko) Remaudi~re & Hennebert, Furia 
(Balko) Humber, and Pandora Humber 
I= Eryn!a (Neopandora) Ben-Ze'ev & 
Kenneth). Entomophaga Balko is re­
stricted to species with pyriform conidia 
and forming no rhizoids, and Batkoa 
Humber is segregated for species with 
globose conidia formed on conidiogenous 
cells with a narrowed apical extension 
and that may form rhizoids with discoid 
holdfasts. An emended description of 
Contdtobolus (Ancylistaceae) provides the 
first morphological and developmental 
separation of this genus from Entomo­
phaga and Batkoa (Entomophthoraceae). 
The Completoriaceae (fam. nov.) is de­
scribed for Completorla complens, an 
obligate, in tracellular parasite of fe rn 
prothallia. The Meristacraceae (fam. nov.) 
includes genera forming several conidia 
on erect, unbranched conidiogenous axes. 
The descriptions of the four previously 
accepted families are modified to include 
all characters accepted here as having 
familial value. 
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The description of the Neozygitaceae and the segregation of Thaxtero­
sporium from Neozygites (Ben-Ze'ev et al., 1987) seemed to have modified 
the taxonomic criteria used to delimit entomophthoralean taxa (Humber, 
1981, 1982, 1984a; Ben-Ze'ev & Kenneth, 1982a). While this new family 
and new genus are appropriate additions to entomophthoralean 
systematics, their acceptance suggested the need to re-evaluate and to 
expand the range of taxonomic criteria accorded generic and familial 
value. As a result of the ensuing taxonomic analysis, several new familial 
and generic characters are recognized. The uniform application of these 
augmented taxonomic filters to all entomophthoralean fungi has indicated 
the further need to adjust the classification presented by Ben-Ze'ev & 
Kenneth (1982a,b) and Humber C1984a). The revised classification is 
presented in Table 1. 

The review of all taxa within the order has revealed some nomen­
clatural problems. To the greatest extent possible, these problems are 
remedied here. The most notable among them is the discovery that 
Erynia Nowakowski (1881), which has been accepted by many authors as 
a valid generic name, is an invalidly published nomen nudum. The 
ramifications of this finding are discussed in some detail below, and 
should help guarantee the early acceptance of generic status for the four 
Batkoan subgenera of Zoophthora. 

REYJSED FAMll.IAL AND GENERIC CRITERIA 

A comprehensive treatment of the revised classification presented in 
Table 1 is being presented for publication elsewhere (Humber, 1989). This 
monograph includes extended discussions about (1) the emergence of the 
current systematics of the Entomophthorales, (2) the application of 
characters accorded familial and generic value (with special emphasis on 
critical nuclear characters which have never been discussed in depth in 
previous publications and on other aspects of development of resting 
spores and vegetative cells introduced in this new classification), (3) 
some of the means now being adopted to distinguish species and species 
complexes, and (4) the evolutionary position of the Entomophthorales 
among the Zygomycetes. The systematic part of the full monograph 
provides detailed descriptions of all families, genera, and subgenera, com­
plete bibliographic dtations and synonymies of all taxa, information about 
the types of all species, and includes new combinations and new species 
not included in this synopsis. A synoptic key to the families, genera, and 
subgenera (Humber, 1989) is the first comprehensive key to use the post­
Batkoan classification of this order. 

Families or othe r higher level taxonomic ranks should never be 
defined by single characters or small set of narrowly related characters; 
good systematics always depends upon the correlation of the largest 
possible number of fundamentally diverse characters. Humber (1981, 
1984a) provided bases for the use of nuclear cytological characters to de-
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Table 1 . Families and Genera of the Entomophthorales. This revised 
classification is fully elaborated in Humber (1989). It incorporates larger sets of 
familial and generic characters than those accepted by Humber (1981, 1982, 
1984), Tucker (1981), and Den-Ze'ev & Kenneth (1982a-b). Correction of 
nomenclatural errors have required the adoption of author attributions for some 
taxa that differ from those previously accepted as correct. 

ENfOMOPHTHORACEAE Winter 
Batkoa Humber, gen. nov. 
Entomopha8a Balko 
Entomophthora Fresenius 
Erynta (Nowakowski ex Balko) 
Remaudi~re & Hennebert 

EryntopSis Humber 
Furta (Balko) Humber, stat. nov. 
Massospora Peck 
Pandora Humber, gen. nov. 
Stron8wellsea Batko & Weiser 
Tarlchium Cohn 
Zoopbthora Balko 

COMPUTI'ORIACE.AE Humber, fam. nov. 
Comp/etorta Lohde 

MERISTACRACEAE Humber, fam. nov. 
Bal/ocepha/a Drechsler 
Mertstacrum Drechsler 
Zygnemomyces Miura 

ANCYUSTACEAE Fisher 
Ancylistes Pfitzer 
Contdiobolus Brefeld 

subgenus Contdtobolus 
subgenus Captlltdium Ben­

Ze'ev & Kenneth 
subgenus Delacrotxta (Saccardo 

& Sydow) Tyrrell & MacLeod 
Macrobiotophthora Reukauf 

NEOZVGITACE.AE Ben-Ze'ev & 
Kenneth in Ben-Ze'ev, Kenneth & 
Uziel 

Neozy8iles Witlaczil 
Tbaxterosporlum Be-Ze'ev & 

Kenneth in Ben-Ze'ev, Kenneth 
& Uziel 

BASIDIOBOIACE.AE Claussen in 
Engler & Gilg 

Bastdiobolus Eidam 

fine families within the Entomophthorales, but the application of these 
characters has been open to some misinterpretation. These significant 
cytological characters include the relative nuclear size and appearance and 
the quantity and distribution of any condensed chromatin during inter­
phase, the morphology of mitotic chromosomes, the relative placement of 
the spindle at metaphase, and fate of the nuclear envelope during mitosis. 

This current revision adds several new characters (involving resting 
spores and vegetative cells) to those cytological characters useful for 
circumscribing families. The resting spores characters include (1) the 
mode of formation (either axially aligned with the parental cell or budded 
through a narrow isthmus), (2) the presence or absence of a round of 
preconjugational gametangia! mitosis, and (3) the mode of germination 
(with germ conidiophores forming directly from the spore or indirectly on 
a limited germ mycelium). The nature of vegetative cells seems to be 
useful at both familial and generic ranks. These cells may be walled or 
protoplastic; they may be multi-, pluri-. or uninucleate; their shape may be 
as hyphae forming a recognizable mycelium, as variably shaped hyphal 
bodies, as yeasts, or as botryose plasmodia; and, in relation to the host 
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cells, fungal growth and development may be intracellular or matrical (in 
the hemocoel or other intercellular spaces). 

Primary and secondary sets of characters are recognized for delimiting 
entomophthoralean genera. The primary characters elaborated previously 
(Humber 1981, 1984a; Ben-Ze'ev & Kenneth, 1982a) focus on primary 
conidia: the number of conidial nuclei, conidial morphology, uni- or 
bitunicate nature of the conidial wall, the mode of conidial discharge, and 
the morphology of the conidiophore and/or conidiogenous cell. One or 
more secondary characters should be invoked for the separation of genera 
only if they show strong correlations to variations in at least one of the 
primary generic characters. In the absence of significant variations in one 
or more primary characters, variations in secondary characters may serve 
as a reasonable basis for distinguishing subgenera. 

Secondary generic characters include (1) the presence (and mor­
phology) of any rhizoids and/or cystidia, (2) the types of secondary coni­
dia formed, (3) resting spore characters (e.g., unusual decorations, full 
separation of endospore and epispore, melanic or other characteristic 
colors, etc.), (4) vegetative characters (which are listed above), and (5) 
pathobiology (e.g., host range, mode of pathogenesis, habitat). Further 
secondary characters may yet be recognized, but any such additional 
characters must have legitimate significance and not be accepted merely 
for the convenience of justifying a particular taxonomic opinion. The 
secondary characters listed here are all relatively major features which 
appear to involve considerable portions of the fungal genome. 

The following two examples illustrate the care with which secondary 
generic characters must be used: In the first major post-Batkoan classifi­
cation (Remaudiere & Hennebert, 1980; Remaudiere & Keller, 1980), the 
formation of secondary capilliconidia was the onJy unique character which 
distinguished Zoophthora from Erynia; the adoption of these two genera 
was rejected in favor of retaining the species in all of Balko's (1966) sub­
genera of Zoophthora in one genus (Humber & Ben-Ze'ev, 1981; Ben­
Ze'ev & Kenneth, 1982b; Li & Humber, 1984). There are subtle but 
reasonably consistent differences in conidial morphology among these 
subgenera, and some minor variation in the degree of branching of the 
conidiophores; these subtle differences in primary characters cannot, in 
themselves, justify the elevation of these subgenera to generic rank. 
These variations in primary characters are, however, strongly correlated 
with marked differences among all subgenera in the morphologies of 
rhizoids and cystidia, in the overall host range and habitat, and, appar­
ently, in the walled or protoplastic nature of the vegetative cells. None of 
these differences in secondary characters is individually sufficient w 
warrant a change from subgeneric to generic rank, but when the entire 
range of primary and secondary characters are taken together, there is 
ample basis to raise the Batkoan subgenera of Zoophthora to generic 
status. The three subgenera of Conidiobolus (Ben-Ze'ev & Kenneth, 
1982a) provide a second valuable example for the application of second­
ary generic characters. These subgenera are separated by only one 
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secondary character, their types of secondary conidia formed. Because 
there are no significant di fferences among the subgenera in any primary 
generic characters, these secondary differences cannot be recognized 
reasonably as taxonomically different at any rank higher than the 
subgenus. 

NEW TAXA. COMBINATIONS. AND EMENDATIONS 

The formal descriptions and combinations required to validate the 
classification in Table 1, and to allow the immediate adoption of this 
classification are provided in this section. For most users, the major 
changes proposed herein include (1 ) the subgenera of Erynia sensu 
Humber & Ben-Ze'ev (1981; Den-Ze'ev & Kenneth, 1982b) are elevated to 
generic rank, (2) notice that the use of Erynia in the broad sense (Humber 
& Ben-Zc'cv, 1981) was nomenclaturally incorrect, and (3) the segregation 
of Batkoa from Entomophaga for species with globose conidia borne on 
narrowed extensions of the conidiogenous cell and which may also 
produce rhizoids with discoid holdfasts. 

Except where specifically listed below, the species accepted in any 
other genus in this present classification generally agree with those listed 
by Tucker (1981), Ben-Ze'ev & Kenneth Cl982a-b), and Ben-Ze'ev et at. 
(1987). Further new species not treated in this synopsis w ill appear in the 
full monographic treatment of this revised classification (I lumber, 1989). 

ENTOMOPHTIIORACEAE Winter 

Early vegetative stage mycelial, or hypha! bodies with or without distinct 
cell walls, or fusoid to catenate or irregularly shaped amoeboid p roto­
plasts. Nuclei typically 5-12 f..Lm (but as little as 2.5-3.0 f..Lm) diameter 
during interphase, containing much condensed chromatin that usually 
stains readily w ith aceto-orcein or bismarck brown; no prominent central 
nucleolus; usually arranged in single file in coenocytic to in frequently 
septate hyphae. Nuclei remain distinctly visible throughout mitosis; 
mitosis intranuclear (with nuclear envelope remaining intact and closed 
throughout mitosis); chromosomes more or less distinct and vermiform 
during late mitotic stages. Conidiophores simple or dichotomously to 
digitately branched; conidiogenous cells apical on each conidiophore 
branch. Primary conidia unitunicate or bitunicate; forcibly discharged by 
papillar eversion o r on a propulsive jet of conidiophore contents, or 
passively dispersed from numerous conidiogenous cavities interspersed in 
an easily dissociated fungal mass. Resting spores form as lateral or 
terminal buds connected to parental cell by narrow isthmus. Obligate 
pathogens of insects or other arthropods. 

Type genus: Entomophthora Fresenius 
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Batkoa Humber gen. nov. 

I"' En.Jomophaga subgenus Ltchta Weiser & Balko in BaLko & Weiser, 1965, J. Jnvertebr. 
Pathol. 7: 461. (nomen nudum, w ithout diagnosis)! 

Cellulae vegetativae hyphae vel corpora hyphalia filamcntosa. Nuclei grandiusculi, 
granulis heterochromatis et prompte per •aceto-orcein" vel "Bismarck brown· coloralis 
rcpleto; nuclcolo parvo ccccntrico. Apparatus mitoticus parvus fusiformis eccentricus per 
metaphasem; chromosomata vermiformes spatium nuclei subtotum adsumem per 
metaphasem. Conidiophora simplida; apice cellulis conidiogenis plerumque attenuato 
exserto. Cystidia hymenica desunt. Conidia primaria globosa subglobosa, uni tunicata, 
multinucleata; vehementer eversione papillae basalis expulsa. Rhizoidea aliquando prae­
sentia, cellu la conidiogena multo crassius, singularia (nonfasciculata), haptero apical i 
disciformi vel irregulariter ramoso ut in speciebus Pandorae. Sporae pcrdurantes ex 
cellula parentali pullulantes et mycelium germinale formantes per germinationem. 
Spedes Entomophthoracearum pathogeniae obligatae hospites insectorum. 

Vegetative cells hypha! or in thread-like hypha! bodies, apparently with a 
cell wall in natural hosts. Nuclei relatively large, with prominent granules 
of condensed chromatin during interphase, staining readily w ith aceta­
orcein, Bismarck brown, or other nuclear stains; nucleolus small, irregular, 
randomly located. Mitotic spindle small and eccentric during metaphase, 
chromosomal arms filling nuclear volume; chromosomal arms radiating 
from chromatin-free zone around spindle poles, arranged in dome-like 
fashion during anaphase. Conidiophores simple, conidiogenous cells with 
tendency for neck-like apical narrowing immediately below conidium. 
Cystidia absent from hymenium. Primary conidia globose to subglobose, 
unitunicate, multinucleate; forcibly d ischarged by papillar eversion. 
Rhizoids occasionally present; if so, distinctly thicker than vegetative 
hyphae or conidiophores, occurring singly, with discoid terminal holdfast 
(resembling that of Pandora species). Resting spores arising by budding 
from parental cell, and assumed to germinate indirectly by formation of 
germ mycelium. Obligately entomopathogenic, with most species 
affecting Homoptera, Hemiptera, or other insects in moist environments. 
Type species: Batkoa apiculata (Thaxter) Humber, comb. nov. Basionym: Empusa 

aptculata ThaxLer, 1888, Mem. Boston Soc. Nat. Hist. 4: 163. Lectotype: FH 4331. Jc 
Ernomophaga domes/tea Keller, 1987, Sydowia 40: 141.1 

Other included species: 
Batkoa dysdercl (VJ~) Humber, comb. nov. Basionym: Empusa dysderct 

Vi~gas, 1939, ]orn. Agron. 2: 251. 
Batkoa gtgantea (KeUer) Humber, comb. nov. Basionym: Entomophthora 

glgan.Jea Keller, 1978, Sydowia, Ann. Mycol. (Ser. II) 31: 89. 
Batkoa ttUJjor (Thaxter) Humber, comb. nov. Basionym: Empusa aptcuJata var. 

major Thaxter, 1888, Mem. Boston Soc. Nat. Hist. 4: 163. Lectotype: FH 4306. 
I• Entomophaga llmontae Keller, 1987, Sydowia 40: 146.1 

Batkoa paptllata (Thaxter) Humber, comb. n ov. Basionym: Empusa paplllata 
Thaxter, 1888, Mem. 13oston Soc. Nat. H ist. 4: 166. Neotype: FH 3316. 

Thaxter (1888) designated no types for the new species described in 
his monograph. The correct disposition of Empusa apicu/ata, E. major, 
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and £. papillata among the Entomophthoraceae (Ben-Ze'ev & Kenneth 
1982a) or the Ancylistaceae (Remaudie re & Kelle r, 1 980; Keller, 1 987) 
depends wholly upon the familial affinities of the nomenclatural type 
specimens that must be designated from among Thaxter's authentic 
collections. Virtually all specimens of £. apiculata and £ . major used to 
prepare Thaxter's (1888) monograph proved to have entomophthoraceous 
nuclei. Because a thorough search of the entomophthoralean specimens 
at the Farlow Herbarium (FH) disclosed no authentic specimens of B. 
papillata, I neotypified E. papillata with the only other PH collection of 
this species, a specimen whose nuclei were clearly entomophthoraceous. 
A lectotype for B. papillata must be chosen to supercede this neotype if 
Tha>.'ler's authentic specimens are ever located. 

The typifications of B. apiculata, B. major, and B. papilla/a ftx the 
placements of these species among the Entomophthoraceae. The ancy­
listaceous species identified by Keller (1987) as Conidiobolus apiculatus 
(Thax.) Remaud . & Keller and as Conidiobolus major (Thax.) Remaud. & 
Keller must be described as new Conidiobolus species while their ento­
mophthoraceous "pairs", Entomophaga domesttca Keller and Entomo­
phaga /imoniae must be synonymized with the Thaxterian species here 
placed in Batkoa. 

EntomQPbaga Batko emend. Humber em end n ov. 

Vegetative cells as hyphoid or more or less beaded hypha! bodies to 
individual fusoid cells; usually wall-less protoplasts during early stages of 
development. Nuclei relatively large, with prominent granules of con­
densed chromatin during interphase, staining readily with aceto-orcein or 
other nuclear stains; nucleolus small, irregular, randomly located. Mitotic 
spindle small and eccentric during metaphase, chromosomal arms fi lling 
nuclear volume; chromosomal arms radiating from chromatin-free zone 
around spindle poles, arranged in dome-like fashion during anaphase. 
Conidiophores simple, conidia produced directly on apex without arising 
on a narrower neck-like extension. Cystidia absent from hymenium. 
Primary conidia pyriform, unitunicate, multinucleate, with more or less 
prominent papilla; forcibly discharged by papillar eversion; on water­
logged specimens, (coronate) primary conidia with 2+ distal projections 
may be formed and passively dispersed. Rhizoids absent. Resting spores 
arise by budding from parental cell, and germinate indirectly by formation 
of germ mycelium. Obligately entomopathogenic. 
Type species: Entomop baga g ryUI (Fresenius) Batko, 196/j, Bull. Acad. Polon. Sci. , 

SCr. Sci. Bioi., 12: 325. 

Other Included species: 
E. aultcae(Reichardt in Bail) Humber, 1984, Mycotaxon 21: 270 
E. baJkot (Balazy) Keller, 1987, Sydowia 40: 138. 
Enlomopbaga caloptenl (Bessey) Humber, comb. nov. Basionym: Entomophthora 

caloptrmf Bessey, 1883, Amer. Nat. 17: 1280. 
E. conglomera/a (Sorokin) Keller, 1987, Sydowia 40: 138. 
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E. kansana (Hutchison) Batko, 1964, Bull. Acad. Polon. Sci., SCr. Sd. Bioi., 12: 404. 
E. saccharlna (Giard) Batko, 1964, Bull. Acad. Polon. Sci., SCr. Sci. Bioi.. 12: 404. 
E. tabanfvora (Anderson & Magnarelli) Humber, 1984, Mycotaxon 21: 270. 
E. tenthredfnfs (l'rcscnius) Batko (Bull. Acad. Polon. Sci., SCr. Sd. Bioi., 12: 404. 
Entomopbaga ltpulae (Fresenius) Humber, comb. nov. Basionym: Entomoph-

thora t1pu/ae Fresenius, 1858, Abhandl. Senckenb. Naturf. Ges. 2: 206. 

This emended generic description recognizes the ability of some 
Entomophaga species to form multirad.iate primary or secondary conidia 
on waterlogged specimens. Descals & Webster (1984) noted the forma­
tion of such conidia by E. tipulae (as the invalidly published synonym, 
Entomophthora thaxteri Brumpt); such conidial behavior had been 
known previously only from species of Erynia (sensu stricto). 

Entomophaga calopteni was originally described as a pathogen of the 
differential grasshopper, Melanoplus <- Caloptenus) differentia/is. This 
name is adopted for the North American member of the E. grylli species 
complex that attacks spur-throated grasshoppers (Melanoplus spp.; 
Orthoptera: Acrididae), and produces resting spores but no conidia 
under normal conditions either in the host or in culture. E. calopteni is 
more widely known in the literature as the North American pathorype II 
of E. gry/li (Soper et al., 1983; Humber 1984b). The North American 
pathorype I of E. gry//i (Soper et al., 1983; Humber 1984b) freely pro­
duces conidia and attacks hosts from genera othe r than Melanoplus; this 
fungus and other members of this species complex from non-European 
locations will be described later as new species (Humber, 1989). 

£nlOmoDhthora Fresenjus 

The complex of species which includes E. muscae (Cohn) Fresenius, 
the type species of Entomophthora, now also includes E. israelensis Ben­
Ze'ev & Zelig (• E. brevinucleata Keller & Wilding), E. scatophagae 
Giard (Steinkraus and Kramer, 1988), E. schizophorae Keller & Wilding in 
Keller (1987, p. 160), and E. trinucleata Keller (1987, p. 161), Other 
Entomophthora species include E. cu/icis (Braun) Fresenius; E. erupta 
(Dustan) Hall; E. helvetica Keller & Ben-Ze'ev in Ben-Ze'ev, Keller & 
MacEwen; E. planchoniana Cornu; E. thripidum Samson, Ramakers & 
Oswald; and E. weberi Lakon ex Samson in Samson, Ramakers & Oswald. 

Erynia (Nowakowski ex Batko) Remaudi~re & Hennebert 
emend. Humber emend. nov. 

.. ZOOphthora subgenus Erynia Nowakowski ex Batko, 1966, Acta Mycol. 2: 18. 
• Erynia (Nowakowski e x Batko) Remaudi~re & Hennebert, 1980, Mycotaxon II : 

301. 
Vegetative cells as hypha! bodies, apparently with cell walls in natural 
hosts. Nuclei medium to large, with prominent granules of condensed 
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chromatin during interphase, staining readily with aceto-orcein or other 
nuclear stains; nucleolus small, irregular, randomly located. Mitotic 
spindle small and eccentric during metaphase, chromosomal arms filling 
nuclear volume; chromosomal arms radiating from chromatin-free zone 
around spindle poles, arranged in dome-like fashion during anaphase. 
Conidiophores simple, arising from more or less spherical hypha! bodies; 
conidiogenous cells slightly clavate. Cystidia present in hymenia of all 
known species, at least twice as thick as conidiophores, occasionally 
branched, standing out well above layer of conidiophores. Primary 
conidia pyriform to elongate or fusoid, often strongly curved to lunate, 
with rounded to broadly conical basal papilla; bitunicate; uninucleate; 
fordbly discharged by papillar eversion, or, in waterlogged specimens, by 
passively dispersed (coronate) primary conidia with 2+ distal projections. 
Secondary conidia globose or resembling primary and forcibly discharged 
by papillar eversion, or, in waterlogged specimens, with 2+ proximal 
projections ("stellate secondary conidia") and passively dispersed. 
Rhizoids at least twice as thick as conidiophores or vegetative cells; 
without distinct terminal holdfast. Resting spores arise by budding from 
parental cell; assumed to germinate indirectly by formation of germ 
mycelium. Obligately entomopathogenic. 
Type species: Eryrtia oulspora (Nowakowski) Remaudi~re & Hcnncbcrt, 1980, 

Mycotaxon 11: 301. 

Other included species: 
E. aquaffca (Anderson & Anagnostakis) Humber. 1981. Mycotaxon 13: 2131 
E. contca (Nowakowski) Remaud~re & Hennebert, 1980, Mycotaxon 11 : 3021. 
E. curvtspora (Nowakowski) Remaud~re & Hcnncbcrt, 1980, Mycotaxon 11: 302. 
E. delptntana (Cavara) Humber, 1981, Mycotaxon 13: 2121 
E. erlnacea (Ben-Ze'ev & Kenneth) Remaudi~re & Hcnnebcrt, 1980, Mycotaxon 11: 

302. 
E. gracUIS(Thaxter) Rcmaudi~re & Hennebert, 1980, Mycotaxon 11: 302. 
E. henrlct(Molliard) Humber & Ben-Ze'ev, 1981, Mycotaxon 13: 509. 
E. p/ecopterl Descals & Webster, 1984, Trans. Brit. Mycol. Soc. 83: 669. 
E. rhtzospora ('Thaxter) Remaudi~re & I-lennebert, 1980, Mycotaxon 11: 302. 
E. sepulchra/IS(lhaxter) Remaudi~re & Henncbcrt, 1900, Mycotaxon 11: 302. 
E. variabtlf.S (Thaxter) Remaudi~re & Henncbert, 1980, Mycotaxon 11: 302. 

The taxonomic authorities and synonymy accepted here for the name 
E'rynia diverges markedly from that recognized in recent years. This 
generic name first appeared in a published report of a meeting of Polish 
physicians and biologists (Nowakowski, 1881). In this report, no 
characters were given to distinguish Erynia from E'mpusa, Entomophthora, 
or lAmia; Erynta Nowakowski (1881) is, therefore, an invalidly published 
nomen nudum. Nowakowski later rejected this genus since he did not 
mention Erynta and treated Its intended species (E. ovispora, E. conica, 
and E. curvispora) as Entomophthora species in his monograph 
( owakowski, 1883); if Erynia had been validly published in 1881, this 
later rejection would have had no effect on the nomenclatural priority of 
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the generic name. Batko (1966) did characterize, typify, and validate 
Erynia Nowakowski as a subgenus of Zoophthora despite his mistaken 
belief about the reasons for the invalidity of the generic name. 

Remaudiere & Hennebert (1980) were the fi rst authors to use the 
validated Erynia at the generic rank even though they had accepted 
Nowakowski's (1881) mention of Erynia to be nomenclaturally valid. If 
the true status of Erynia Nowakowski (1881) had been known, Humber & 
Den-Ze'ev (1981) and Ben-Ze'ev & Kenneth (1982a,b) would have 
recognized Zoophthora Batko (1964) as the oldest valid and nomenclatur­
ally correct name for the genus in their broad sense rather than accepting 
Erynia. It is important to note that the taxonomy proposed in this 
revision is unaffected by these past nomenclatural errors since the type 
species of Zoophthora (Z. radtcans) and Erynia (E. ovispora) are once 
again placed in separate genera as they had been by Remaudiere & 
Hennebert (1980) and Remaudiere & Keller (1980). 

Furia (Batko) Humber stat. gen. nov. et emend nov. 

B Zoophthora subgenus Furia Batko, 1966, Acta Zool. 2: 20. 
a Erynta subgenus Furia (Balko) li & Humber, 1981, Canad. ]. Bot. 62: 662. 

Vegetative growth in vivo as hyphoid protoplasts or walled hypha! bodies. 
Nuclei large, generally ~5 ).1m diameter, with prominent condensed 
chromatin during interphase, staining readily with aceto-orcein and other 
nuclear stains. Mitotic metaphase plate small, lateral, and occupied by 
kinetochores while chromosomal arms occupy remaining nuclear volume. 
Conidiophores with low order of apical branching (not prominently 
digitate), intertwined in dense hymenia. Cystidia as thick as conidio­
phores, unbranched, tapering apica lly. Primary conidia ovoid to 
cylindrical, obpyriform to obclavate or fusoid, with no strong tendency to 
show bilateral symmetry (basal papilla may be displaced laterally from 
spore axis); uninucleate; bitunicate (outer wall layer may separate in 
liquid); forcibly discharged by papillar eversion. Secondary conidia more 
or less resembling primary conidia, produced singly on primary conidia; 
forcibly discharged by papillar eversion; capilliconidia absent. Rhizoids 
monohyphal or fasciculate or (rarely?) pseudorhizomorphic; no thicker 
than conidiophores; with no strongly differentiated terminal holdfast, or 
with small, sucker-like expansions ncar apices, or with few, irregular, thin, 
short terminal branches spreading on substrate. 
Type species: Furia vtrescens ('I11axtcr) Humber, comb. nov. Basionym: Empusa 

virescens Thaxter, 1888, Mem. Boston Soc. Nat. Hist. 1: 1 i8. 

Other included species: . 
Furia americana (Thaxter) Humber, comb. nov. Basionym: Empusa (Ento· 

mophthora) americana Thaxter, I 888, Mem. Boston Soc. Nat. Hi st. 1: 179. 
Furia creatonott (Yen in Humber) Humber, comb. nov. Basionym: Erynta 

creatonoliYen in Humber, 1981, Mycou.xon 13: 474. 
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Furia crustosa (Macleod & Tyrrell) Humber, comb. nov. Basionym: IJnro­
mophthora crusrosa MacLeod & Tyrrell, 1979, Canad. Entomo l. 111: 1138. 

Furia ellistana (Bcn-Ze'ev) Humber, comb. nov. Basionym: Erynta ellfstana Ben-
7.e'ev, 1986, Myco taxon 27: 266. 

Furia ltbace,sls (Krame r) Humber, comb. nov. Basionym: Erynta tlhacensts 
Kramer, 1981, Mycopat.hologia 75: 16o. 

Furia montana (Thaxter) I lumber, comb. nov. Basionym: Empusa montana 
Thaxter, 1888, Mem. Boston Soc. Nat Hist 4: 180. 

Furia tfeopyralldarum (Ben-Ze'ev) Humber, comb. nov. Basionym: Erynfa 
neopyralfdarom Ben-Zc'ev, 1982, Mycotaxon 16: 276. 

Furia plerls (Li & Humber) Humber, comb. nov. Basionym: Erynta pferls Li & 
Humber, 1984, Canad J. Bot. 62: 656. 

Furia sciarae (Olive) Humber, comb. nov. Basionym: Empusa sclarae Olive, 
1906, Bot. Gaz. (Crawfordsville) 41: 196. 

Furia vomltorlae (Rozsypal) !lumber, comb. nov. Basionym: Zoophthora 
vomftortae Rozsypal, 1966, Acta Mycol. 2: 24. 

Furia zabri (Rozsypal ex Ben-Ze'ev & Kenneth) I lumber, comb. nov. Basionym: 
Erynla zabrl Rozsypal ex Ben-Ze'ev & Kenneth (as£. zabrl{), 1982, Mycotaxon 14: 
465. 

The placement of so many species in Furia may rightfully be 
questioned since Batko (1966) and Li & Humber (1981) regarded this to 
be a limited group and since 13en-Ze'ev & Kenneth 0982b) declined to 
place several of the species included here in any Erynia subgenus. :rhe 
morphology of primary conidia i n Furia species is virtually indistin­
guishable from that of Pandora species, but is distinct from the elongate 
or to prominently cylindrical conidia of many species of Erynia s.str. and 
Zoophlhora s.str.. Furia spedes a:re readily distinguished from Pandora 
spedes, however, by their rhizoids and/or cystidia. In Furia, the rhizoids 
are no thicker than vegetative hyphae; these structures may be solitary, 
fasdculate, or even bundled into pseudorhizomorphs (like those of some 
Enlomophlhora or Zoophlhora species), but have either no differentiated 
terminal holdfasts, rudimentary suckers or sparse, open systems of thin 
branches (which may even be arranged in a discoid fashion). The rhi­
zoids of Furia species are neither so thick as those of Pandora species, 
nor do they ever possess the massive, solid discoid holdfast of the latter 
genus ( in which rhizoids are solitary rather than fasciculate). In the 
erynioid genera, the thickness of the cystidia matches that of the rhizoids; 
in Furia, cystidia are no thicker than vegetative hyphae or conidiogenous 
cells; as in other genera, they taper apically. 

Pandora Humber aeo. nov. 

• Zoophthora subgenus Pandora Balko [pro parte!, 1966, Aaa Mycol. 2: 18. [as described 
but excluding the designated type, Eruomophrbora aphfdts Hoffmann in Frcs., which is a 
spedes of Zoophthora sensu stricto I 

• Erynta subgenus Neopandora Ben-Ze'ev & Kenneth, 1982, Mycotaxo n 14: 46o. 

Cellulae vegetativae plerumque lilamentosae in vivo protoplastes s ive parietatae. Nuclei 
magni, :2: 5 ~ diam., granulis heterochromatis et prompte per "aceto-orcein- vel "Bis-
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marck brown• coloratis rcplcto; nucleolo pa.rvo eccenrico. Apparatus mitoticus parvus 
fusiformis eccentricus per metaphasem; chromosomata vermiformes spatium nuclei 
subtorum adsument per metaphasem. Conidiophora digitata apicale, in hymeniis densis 
intertextis. Cystidia hymenica anenuata plerumque praesentia, cellula conidiogena 2-3plo 
crassius. Conidia primaria ovoidea subcylindrica, papilla basali axiali vel latcrali, 
uninucleata, bitunicata; vehementer eversione papilla basali expulsa. Conidia secundaria 
solitaria, vehementer eversione papilla expulsa; capilliconidia desunL Rhizoidea solitaria, 
cellula conidiogena 2-3plo crassius, vacuolata, haptero apicali disciformi vel irregulariter 
ramoso terminantia. Sporae perdurantes ex cellula pare ntali pullulantes et mycelium 
germinale formantes per germinalionem. Species Entomophthoracearum pathogeniae 
obligatae hospites insectis arachnidis. 

Vegetative growth in vivo as hyphoid protoplasts or walled hyphal bodies. 
Nuclei large, generally 2:5 f.Lm diameter, with p rominent condensed 
chromatin during interphase, staining readily with aceto-orcein and other 
nuclear stains. Mitotic metaphase pla.te small, lateral, and occupied by 
kinetochores while chromosomal arms occupy remaining nuclear volume. 
Conidiophores d igitately branched at apices (rarely bifurcate or simple), 
intertwined in dense hymenia. Cystidia usually present, 2-3 times thicker 
than conidiophores, tapering apically. Primary conidia ovoid to 
cylindrical, obpyriform to obclavate or fusoid, with no strong tendency to 
show bilateral symmetry (basal papilla may be displaced laterally from 
spore axis); uninucleate; bitunicate (outer wall layer may separate in 
liquid); forcibly discharged by papillar eversion. Secondary conidia more 
or less resembling primary conidia, produced singly on primary conidia; 
forcibly discharged by papillar eversion; capilliconidia absent. Rhizoids 
monohyphal, 2-3 times thicker than conidiophores, highly vacuolate, 
terminating in discoid or irregularly branched and spreading holdfast. 
Type species: Pandora neoapbldls (Rem. & Henn.) Humber, comb. nov. Basionym: 

Erynla neoaphid!s Remaudiere & Hennebert, 1980, Mycotaxon 11: 307. 

Other included specles: 
Parulora blunclllt (Lakon ex Zimmermann) Humber, comb. nov. Basionym: 

Entomophthora blunckti Lakon ex Zimmermann, 1978, Entomophaga 23: 182. 
Pandora brabm1nae (Bose & Mehta) Humber, comb. nov. Basionym: Ento­

mophthora brahminaeBose & Mehta, 1953, Trans. Brit Mycol. Soc. 36: 55. 
Pandora buUata (Thaxter & Macleod in Humber) Humber, comb. nov. Basionym: 

Erynla bullala Thaxter & Macleod in Humber, 1981, Mycotaxon 13: 472. 
Parulora caUipborae (Giard) Humber, comb. nov. Basionym: Entomophthora 

calUphoraeGiard, 1879, Bull. Sci. Dep. Nord, ~r. 2, 2: 356. 
Pandora dacnusae (Balazy) Humber, comb. nov. Basionym: Erynla dacnusae 

Balazy, 1981 (1982), Bull. Acad Polon. Sci., SCr. Sci. Biol. 29: 229. 
Pandora delpbacls (Hori) Humber, comb. nov. Basionym: Entomophthora 

delphacts Hori, 1906, Entomol. Mag. (Tokyo) 3: 81. 
Pa ndora dlpterlgena (Thaxter) Humber, comb. nov. Basionym: Empusa dip­

terlgena Thaxter, 1888, Mem. Boston Soc. Nat. HisL 4: 177. 
Pandora ecblnospora (Thaxte r) Humber, comb. nov. Bas ionym: Empusa 

echinospora Thaxter, 1888, Mcm. Boston Soc. NaL Hist. 4: 180. 
Pandoraformlcae (Humber & Balazy in Humber) Humber, comb. nov. Basionym: 

Erynlaformicae Humber & Balazy in Humber, 1981, Mycotaxon 13: 475. 
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PaNdora gamt~U~e (Weiser) Humber, comb. nov. Basionym: Tarlchtum gammae 
Weiser, 1965. Ceska Mykol. 19: 203. 

PaNdora gloeospora (Vuillemin) Humber, comb. nov. Basionym: Entomophthora 
gloeospora Vuillemin, 1886, Bull. Soc. Sci. Nat. Nancy, ~. 2, 19: 3'1. 

Pa11dora korutole1fsls (Milner in Milner, Mahon & Brown) Humber, comb. nov. 
Basionym: Erynta kondotens£5 Milner in Milner, Mahon & Brown, 1983, Austral. J. 
Bot. 31: 183. 

Pandora nouryl (Remaudi~re & Hen nebcrt) Humber, comb. nov. Basionym: 
Erynta nouryt Remaudicre & Hennebert, 1980, Mycotaxon 11: 313. 

PaNdora pbala,.glclda (I..agerheim) Humber, comb. nov. Basionym: Entomoph­
thoraphalangfclda Lagerheim, 1898, Bihang Svensk. Vet. Akad Hand!. 24: 12. 

Pa1fdora suturalls (Be n-Zc'ev) Humber, comb. nov. Basionym: Erynfa (Neo­
pandora) sutura/£5 Bcn-Ze'ev, 1987, Mycotaxon 28: 405. 

Zoophlhora...lliUkQ 

Species included in this genus, which is typified by Z. radicans 
(Brefeld) Batko, follow the listing accepted in Erynia (Zoophthora) by 
Ben-Ze'ev & Kenneth (1982b) together with two further species either 
added to this group or described as new. New combinations are provided 
for these two species: 

Zoopbtbora angUca (Petch) Humber, comb. nov. Basionym: Entomophthora 
anglfca Petch, 1944, Trans. Brit. Mycol. Soc. 27: 89. 

Zoopbtbora anbule1fsls (li) Humber, comb. nov. Basionym: Erynla anbutens£5 Li, 
1986, Acta Mycol. Sin. 5: 2. 

Z. aphld£5 (HolTmann in Frescnius) Balko, 1964, Bull. Aad. Polon. Sci., ~r. Sci. Bioi. 
12: 405. 

Z. CIJnadensts (MacLeod, Tyrrell & Soper) Remaudi~re & Henncbcrt, 1980. Mycotaxon 
11: 301. 

Z . crassftunfcaJa Keller, 1980, Sydowia .Ann. Mycol., Scr. 2, 33: 170. 
Zoopbtbora geometralts ("Thaxter) Balko, 1964, Bull. Acad. Polon. Sci., ~r. Sci. Bioi. 

12: 404. 
Z. lanceolaUJ Keller, 1980, Sydowia Ann. Mycol., Scr. 2, 33: 167. 
Z. occfdental£s{lhaxter) Balko, 1964, Bull. Acad. Polon. Sci., ~r. Sci. Bioi. 12:404. 
Z. Orlentalts Ben·Ze'ev & Kenneth, 1981, Phytoparasitia 9: 35. 
Z. petcbit Bcn-Ze'ev & Kenneth (as Z. petcb(), 1981, Emomophaga 26: 140. 
Z.phallotdes Balko, 1966, Acta Mycol. 2: 7. 
Z. phytonomt (AMur) Balko, 1964, Bull. Acad Polon. Sci., ~r. Sci. Bioi. 12: 404. 
Z. radtcans (Brefeld) Balko, 1964, Bull. Acad. Po1on. Sci., S(:r. Sci. Bioi. 12: 323. 

COMPUTORIACEA.E Humber, fam. nov. 

Cellulae vegetativae parvae botryosae irregularcs probabiliter protoplastcs in ccllulis 
prolhallorum filicium. Nuclei comparate magni chromatino granulato condensato per 
interphascm. Mitoses non vidi. Conidiophora simplicia brevia, ex cellulis vegetativis 
directe sine ccllulis conidiogenis specialibus forrnantibus. Conidia prirnaria unituniata, 
subglobosa, papilla pusilla rotundata; vehementer eversione papillae basalis expulsa. 
Sporae perdurantes globosae et parvae; in axe cellula parentali fo rmare et per 
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gcrminatione conidii germinalis formationibus directis adsumptac sunt. Genus 
monotypicus Entomophthoralium pathogcniac obligatae prothallis filicium. 

Vegetative growth as smaJJ, botryose, irregular hypha! bodies inside cells 
of fern gametophyte; appearance and development suggest that no cell 
walls are present. Nuclei relatively large, filled with condensed chromatin 
at interphase (giving granular appearance to nucleoplasm); no mitoses 
observed. Conidiophores simple, short, arising directly from vegetative 
cells; no separate conidiogenous cell formed. Conidia unirunicate, sub­
globose, with small, rounded papilla; forcibly discharged by papillar ever­
sion. Resting spores globose, but neither mode of formation nor of 
germination has been confirmed; resting spores apparently form in axis of 
parental cell; germination is probably by direct production of germ coni­
diophore and forcibly discharged conidium. Obligate intracellular parasite 
of fern gametophytes. 
Type genus: Completorla Lohde 

The inclusion of a monotypic family in this classification may seem 
odd, especially when so many key characters have been inferred rather 
than confirmed by observation. Completoria complens appears to be a 
rather rare fungus and has been observed only from greenhouse cultures 
where it grows as an intracellular parasite of fern gametophytes. I am 
unaware of any report of this fungus affecting field populations of 
gametophytes. The missing characters that have been "filled in" for this 
familial description were done so by choosing the most probable character 
states of characters for such a highly specific parasite. The accuracy of 
these guesses will provide a substantial test for the ability to use this 
classification to predict character states. Completoria was previously 
included in the Entomophthoraceae (Tucker, 1981; Ben-Ze'ev & Kenneth, 
1982a; Humber, 1984a); removing C. complens leaves only obligately 
entomopathogenic species the Entomophthoraceae. 

ANCYLISTACEAE Fisher 

Vegetative growth as irregularly septate or coenocytic mycelium, tending 
to become disjointed with evacuation of Cytoplasm from some cells and 
fragmentation of wall. Nuclei small, usually 3-S J..lm long during interphase, 
with prominent central nucleolus; no significant quantity o f condensed 
chromatic granular material in nucleoplasm during interphase (nuclei not 
staining strongly with aceto-orcein or bismarck brown). ·uclei usually 
difficult to observe during interphase or mitosis; mitosis intranuclear (with 
nuclear envelope remaining intact throughout mitosis), with nucleolus 
persistent and laterally displaced during mitosis; chromosomes tiny and 
indistinct. Conidiophores simple or infrequently branched and bearing a 
single terminal conidium per branch. Primary conidia unitunicate, forcibly 
discharged by papillar eversion. Resting spores typically zygospores 
formed from conjugations o f adjacent cells in hypha or by scalariform 
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conjugations between cwo hyphae; resting spores formed in axis of 
parental hypha or conjugation tube. Saprobes in soil or pathogens of 
insects or other soil invertebrates or desmid algae, or as facultative 
mycotic agents of vertebrates (including humans). 

Type genus: Ancyltstes Pfir.zcr 

Conidlobolus Brefeld emend. Humber. emend. nov. 

Mycelium inconspicuous when young; sparse to luxuriant when mature, 
often infrequently septate; aerial mycelium nonexistent to abundant; 
vegetative growth always as walled cells; often forming variably shaped 
hyphal bodies by pinching off or dissociation of intercalary cells devoid of 
cytoplasm; growing readily on nutritionally simple cultu re media but 
unable to utilize nitrate or nitrite. Nuclei 2.5·5 JJ.m in diameter, usually 
inconspicuous by light microscopy; nucleoplasm w ith little or no 
condensed chromatic stainable by aceto-orcein or other chromatin stains; 
nucleolus central, ovoid; mitotic stages cryptic with l ight microscopy; 
mitotic chromosomes tiny, indistinct. Conidiophores simple or ( rarely) 
branched dichotomously, positively phototropic; conidiogenous cells 
usually undistinguished in diameter or appearance from vegetative hyphae 
(but occasionally clavate and/ or distinctly thicker than vegetative hyphae), 
w ith a basal septum, producing a single apical conidium. Primary conidia 
multinucleate, unitunicate (outer waU layer not separating from conidial 
surface), pyriform to obovoid or globose; papilla rounded to apiculate; 
forcibly discharged toward light source by papillar eversion against the 
conidiogenous cell. Secondary conidia usually with shape of primary 
conidia but smaller; formed singly on short secondary conidiophore and 
forcibly discharged toward light source by papillar eversion or ovoid to 
cylindrical capilliconidia dispersed passively from apices of capillary 
secondary conidiophores, produced singly from a primary conidium or 
producing 3+ small, forcibly discharged microconidia on spike-like 
sterigmata; species capable of forming capilliconidia or microconidia also 
produce single forcibly discharged secondary conidia; capilliconidia and 
microconidia never formed by the same species. Rhizoids usually absent; 
if present, thicker than conidiophores, terminating in a plate-like holdfast, 
occurring singly, not forming pseudorhizomorphs. Cystidia absent. 
Resting spores globose, w ith two th ickened wall layers; colorless to cream, 
yellowish, or amber in mass; zygospores produced inside larger of two 
(sometimes inconspicuous) conjugating cells, remaining in axis of these 
cells or only slightly displaced laterally from it at maturity (but not budded 
laterally through a narrow isthmus); germinating to produce a germ 
conidiophore and germ conidium o r limited germ mycelium with several 
germ conidiophores; germ conidia resemble primary conidia and are 
forcibly discharged by papillar eversion. Other resting spore types include 
chlamydospores (usually irregular in shape, with a single thickened wall 
layer) or villose conidia (produced by decoration of primary conidial wall 
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with numerous short to long, hair-like appendages). Habit saprobic in soil 
or decaying plant detritus, facultatively (or possibly obligately) pathogenic 
for insects or other anhropods, or weakly (facultatively) pathogenic for 
vertebrates. 

Type spcdes: Contdfobolu.s Ulrlculasus Brefeld 

This is the family whose membership has been most changed in this 
revision. Macrobiotophthora had been placed in the Entomophthoraceae 
(Ben-Ze'ev & Kenneth, 1982a; Humber 1984a), but is here reassigned to 
the Ancylistaceae on the basis of its nuclear cytology which was studied in 
detail by Tucker (1984). It is also notable that the odd secondary 
capilliconidia of Macrobiotophthora vermicola (Tucker, 1981) are 
orthotropically attached (Humber, 1984a); the only other entomoph­
thoralean capilliconidia which are so attached are those formed by within 
the subgenus Capilltdium of Conidiobolus. Merlstacrum, Ballocephala, 
and Zygnemomyces are removed from the Ancylistaceae (Tucker, 1981; 
Ben-Ze'ev & Kenneth, 1982a; Humber 1984a) to a new family, Merista­
craceae, on the basis of their obligately zoophilic habits and formation of 
multiple conidia on unbranched erect conidiogenous axes. 

MERISTACRACEAE Humber, fam. nov. 

Hyphae vegetativae parietatae coenocyticae primum septatae tandem; cellulae ad septum 
dissociantcs ct gametangia aut axes conidiogenas externas serviunt. Nuclei parvi, 3-5 ~ 
diam. per interphasem, nucleolo centrali ovoideo; sine granulis hetcrochromatis et per 
•aceto-orcein" vel "Bismarck brown• noncoloratis. Mitoses non vidi autem verosimilter 
ancylistoidcs. Axes simplices multiconidiogenae rectae vel torsivae apicale erecte 
corpore hospitis emergentes. Conidia primaria unitunicata, vehementer eversione 
papillae basalis aut expulsioni retrorsa protoplasmis celluaris tumidae subconidiae 
dispersa aut indehiscentia sterigmatibus angustis. Conidia secundaria conidia primaria 
simulantia expulsa vehementer vel indehisccntia e conidiophoris angustatis aut destitutis. 
Sporae perdurantes plerumque zygosporae, axiale in cellulis parentalis vel ponticuli 
conjugentibus scalariforrnibus conjugationum diclinearum. Species familiae Ento­
mophthoralium pathogeniae obligatae hospitcs invertcbratarum solo, nematodarum 
tardigradarum praesertirn et insectorum raro. 

Vegetative growth as walled hyphae in host body, coenocytic at first then 
becoming septate and cells becoming disjointed, each segment able to 
give rise to an external hypha bearing conidia or serving as a 
gametangium for zygosporogenesis. Nuclei small, usually 3-5 j..lm long 
during interphase, with prominent central nucleolus; no significant 
quantity of condensed chromatic granular material in nucleoplasm during 
interphase, so nuclei not staining strongly with aceto-orcein or Bismarck 
brown. Nuclei generally difficult to observe; mitosis not observed but 
assumed to be intranuclear (with nuclear envelope intact throughout 
mitosis), with nucleolus persistent and laterally displaced during mitosis; 
chromosomes tiny and indistinct. Conidiophore an unbranched sporo­
genous axis bearing several conidia. Primary conidia unitunicate, forcibly 
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discharged by papillar eversion, by fluid discharge from swollen lateral 
cell interposed between conidium and conidiophore, or passively dis­
charged from short sterigmatic extension of conidiophore. Secondary 
conidia either resembling primary, forcibly discharged; passively dispersed 
from strongly narrowed, elongate conidiophore; or not formed. Resting 
spores typically zygospores formed from conjugations of adjacent cells in 
hypha or by scalariform conjugations between two hyphae; resting spores 
formed in axis of parental hypha or conjugation tube. Obligately 
pathogens of soil invertebrates, particularly nematodes and tardigrades, 
but also possibly insects. 
Type genus: Meristacrum Drechsler 

Other included genera: Ballocepbala Drechsler, Zygnemomyces Miura 

NEozyGrrACEAE Ben-Ze'ev & Kenneth 
in Ben-Ze'ev, Kenneth & Uziel 

Vegetative growth as globose to rod-shaped hyphal bodies; cell walls 
absent or present. Nuclei small, ca. 3-5 ~m diameter; nucleolus ovoid, 
more or less central; condensed chromatin inconspicuous (by light 
microscopy) during interphase so nuclei stain poorly with aceto-orcein or 
other nuclear stains; mitoses are synchronous in cell, nuclear envelope 
remains intact; metaphase spindle occupies entire nuclear volume, and 
small, vermiform chromosomes are aligned on a conspicuous, central 
plate. Conidiophores simple, cylindrical to slightly clavate; usually pro­
ducing terminal conidiogenous cell before conidiogenesis o r (rarely) 
conidia are produced on and discharged from short conidiophores 
emerging directly from hyphal bodies. Conidia unitunicate, 4 (5) or 7-11 
nucleate; papilla truncate or small; discharged (weakly) by papillar 
eversion; with strong tendency to produce secondary capilliconidia in 
Neozygites. Secondary conidia resembling primary in shape and forcibly 
discharged by papillar eversion or amygdaliform capilliconidia (usually 
with terminal mucoid hapteron on short peg-like extension) passively dis­
persed from capillary conidiophores. All spore types (primary, secondary, 
and resting) are melanized (pale grey to smoky grey to dark brown of 
black). Resting spores (zygospores) bud from point of conjugation of two 
hypha! bodies following round of mitosis in both cells; zygospore receives 
one nucleus from each gametangium; epispore of mature zygospores 
strongly melanized and readily detached from endospore; ovoid and 
smooth surfaced or globose to subglobose and roughened; germinating 
directly to produce secondary-type capilliconidium on capillary germ 
conidiophore. Obligately pathogenic for insects (especially Homoptera) 
and mites. 
Type genus: Neozygues Willaczil 



458 

BASIDIOBOIACEAE Claussen 
in Engler & Gilg 

Vegetative growth as regularly septate mycelium with uninucleate cells or 
as uninucleate yeast form; tending to proliferate by mitosis and plasmo­
tomy inside cell wall ("Darrnform" of Levisohn, 1927). Nuclei large, 
typically longer than 10 ~m during interphase, with a prominent central 
nucleolus; no condensed chromatic granular material obviously present in 
nucleoplasm during interphase, so nuclei not staining strongly with aceto­
orcein or bismarck brown. Nuclei becoming indistinct during mitosis (as 
nuclear envelope breaks down and nuclear region is surrounded by 
endoplasmic reticulum); chromosomes tiny, indistinct, and numerous. 
Conidiophores (if present) simple or infrequently branched with a swollen 
apex subtending conidium. Primary conidia (if p resent) unitunicate, 
uninucleate; forcibly discharged by backward ejection of conidiophore 
contents upon circumscissile rupture of conidiophore swelling. Resting 
spores and/or chlamydospores formed! in axis of parental hypha; resting 
spores typically zygospores resulting from fusion of gametangia after 
formation of short, paired projections which persist on mature spores. 
Occurring as saprobes in soil, colonizers of guts of amphibia or reptiles, or 
as facultative mycotic agent in vertebrates (including humans). 

Type genus: Bastdtobolus Eidam 

The genera included in the Neozygitaceae, and Basidiobolaceae are 
unchanged from those previously recognized (Ben-Ze'ev et al., 1986; Ben­
Ze'ev & Kenneth, 1982a). The familial descriptions of these and all other 
families of the Entomophthorales include all of the characters now 
recognized to be significant. 

A second genus can be attributed to the Basidiobolaceae (Humber, 
1989). The single species in this still undescribed new genus causes fatal, 
disseminated mycoses of snakes (Ippen, 1980; jessup & Seely 1981; 
Kaplan et al., 1983). An infection of a corn snake originally attributed to a 
colorless alga, Prototheca sp. (Crispe ns & Marion, 1973), was almost 
certainly caused by this basidiobolaceous fungus. The fungus grows as a 
yeast whose globose cells cleave internally to release 2 or 4 cells upon the 
rupture of the mother cell's wall. Some globose cells may produce an 
simple or infrequently branched hypha of determinate length. This hypha, 
which is nearly always uninucleate, usually forms an ovoid intercalary 
chlamydospore (or zygospore?). Neith.er forcibly or passively discharged 
conidia are known from thjs fungus. Interphasic nuclei are large and have 
a prominent central nucleolus. As in Basidiobolus, the light microscopic 
image of nuclei of the snake fungus is less distinct during mitosis than 
during interphase because the nuclear envelope dissociates during mitosis. 
The spindle fills the nucleus at metaphase, and the small chromosomes 
are arranged on a central metaphase plate. 
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The taxonomic changes proposed here represent a further maturation 
of the phylogenetically based systematics proposed earlier and provide a 
still greater degree of biological predictability for the classification of the 
Entomophthorales. The acceptance of generic status for each of the four 
Batkoan subgenera of Zoophthora (Batko, 1966; Ben-Ze'ev & Kenneth, 
1982b; Li & Humber, 1984) should remove all remaining differences 
between the adherents of classifications based on phenetics (Remaudiere 
& Hennebert, 1980; Remaudiere & Keller, 1980) or on probable 
phylogenetic relationships (Humber, 1981, 1982, 1984a; Tucker, 1981; 
Ben-Ze'ev & Kenneth, 1982a,b). This change should now enable the 
universal adoption of a single, comprehensive post-13atkoan classification 
for the Entomophthorales. 
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In the appendices of this article are listed three­
letter abbreviations for the names of 629 families of 
fungi. This work was inspired by a similar article 
suggesting standardized three-letter acronyms for the 
families of vascular plants <Weber 1982). Appendix I lists 
the families alphabetized according to the full name of the 
fam1ly, wh1le in Appendix II the same i nformation is 
alphabetized according to the abbreviation. 

There are several advantages to such a system of 
standard i zed abbreviations. The acronyms can be printed 
directly on herbarium labels, conveying a considerable 
amount of taxonomic 1nformation 1n a minimal amount of 
space. A d1splay containing the codes and thei r meanings 
can be posted at conspicuous locations in the herbarium to 
allow users to interpret the codes rapid ly . The 
abbrev i ations can also be used to save storage space (and 
data-entry time) in computerized databases. Programs can 
eas1ly be written wh1ch can translate the abbreviations 
into full names if the need arises . Standard i zation of such 
names will enable workers from dlfferent institutions to 
share 1nformation more readily. 

As with the l1st1ng of plant f amilies, the codes 
presented here were chosen mnemonically to make rapid 
memor1zation and interpretat1on possible. Many of t he codes 
represent t he first three letters of the actual name. In 
most other cases, they were constructed from the first 
letter of the name plus two consonants chosen from the 
other l etters in the name. 

Compiling the list of currently-used fami ly names 
proved difficult g iven the state of flux in which fungal 
taxonomy finds itself at the present time. Several 
classification systems are being used by different workers , 
and new families are still be1ng described rather 
frequently. The 1ntent here is not to pass judgment on the 
merits of any particular classi f icati on scheme but rather 
to supply an i ndexing s ystem useful to mycologists 
belongi ng to several schools of thought. The list was 
compiled primarily f rom Ainswor th et al. ( 1973), Bessey 
<1950), Eriksson & Hawksworth (1987) , Julich ( 198~ ) , and 
Alexopoulos (1962) , supplemented with information drawn 
from recent monographs on var ious taxa. Form- families of 
Fung i Imperfect! were included in the i nterests of 
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completeness. Some older families were included under the 
assumption that these names are still being used by some 
workers, but very old families which appear to have totally 
disappeared from use have been omitted. 

The original dBase II files containing family names 
and abbreviations are available from the author for $10.00. 

LITERATURE CITED 

Ainsworth, G.C., frederick K. Sparrow, & Al f red S. Sussman 
Ceds.) (1973 ) The fungi: an advanced treatise, val . 
IU. New York: Academic Press. 

Bessey, Ernst Al thearn (1950) Morphology and taxonomy of 
fungi. Philadelphia: Blakiston. 

Eriksson, Ove E. , & David L. Hawksworth (1987) Outline of 
the Ascomycetes - 1987. Systema Ascomycetum 6(2):259-
337. 

JUlich, Walter C198Y) Kleine Kryptogamenflora, Band Ilb/1: 
Basidiomyceten, erste Teil: D1e Nichtbl~tterpilze , 

Gallertpilze, und Brauchpilze . Stuttgart : Gustav 
fischer . 

Weber, Wil li am A. (1982) Mnemonic three-letter acronyms for 
the families of vasc ular plants: a device for more 
effective herbarium curation. Taxon 61 (1): 7Y-88. 

ACKNOWLEDGEMENTS 

would like to thank Ove Eriksson, Walter Julich, 
William Weber, and Harry Thiers for helpful comments on an 
earlier draft of this manuscript. 

APPENDIX I: FAMILIES AND ACRONYMS ALPHABETIZED BY FAMILY 

Acarosporaceae ACA Anisolpidi aceae ANI 
Acetabulaceae ACE Antennulariellaceae ANN 
Achaetomiaceae ACH Anthostomataceae ANT 
Achlyogetonaceae ACG An:ziaceae ANZ 
Acrasiaceae ACR Aphelar iaceae APH 
Acrocordiaceae ACC Aporpiaceae APO 
Acrospermaceae ACS Arachniaceae ARA 
Act i noplacaceae ACT Arctomiaceae ARC 
Acytosteliaceae ACY Arcyriaceae ARR 
Agaricaceae AGA Argynnaceae ARG 
Agyriac eae AGY Arthoniaceae ART 
Albuginaceae ALB Arthopyreni aceae ATP 
Alector1aceae ALE Arthrodermataceae ADR 
Aleur1aceae ALR Arthrorhapidaceae ATR 
Aleuriomycetaceae AMC Arundinulaceae ARU 
Allantosphaeriaceae ALL Ascobol aceae ASB 
Amanitaceae AMA Ascocortiaceae ASC 
Amauroascaceae AMR Ascod ichaenaceae ADC 
Amoebidiaceae AMB Ascohymeniaceae AHM 
Amorphothecaceae AMO Ascoideaceae ASD 
Amphisphaeriaceae AMP Ascosphaeraceae ASP 
Amylar i aceae AMY Asellariaceae ASE 
Anapyreniaceae ANA Asperg1llaceae APG 
Ancyl i stidaceae ANC Aspidotheliaceae ATH 
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Asterinaceae ASN Clathraceae CTR 
Asterothyr i aceae AST Claustulaceae CSL 
Astraeaceae ASR Clavar iaceae CUR 
Astrogastraceae ASG Clavariadelphaceae COL 
Astrotheliaceae ASL Clavicipitaceae cue 
Atichi aceae ATI Clavicoronaceae CCR 
Au l ographaceae AUL Clavulinaceae CUL 
Aur i culari aceae AUR Clypeosphaeriaceae CLY 
Auriscalpiaceae ARS Coccocarpiaceae CCP 
Bacidiaceae BCD Coccodini aceae CON 
Bactrosporaceae SAC Coccoideaceae ceo 
Baeomycetaceae BAE Coccotremataceae CCT 
Bal samiaceae BAL Cochlonemaceae CCL 
Bankeraceae BNK Coelomomycetaceae COE 
Basidiobolaceae BAS Coenogoniaceae CNG 
Biatoraceae BIA Coleospori aceae CSP 
Blastocladiaceae BLA Collemataceae CLL 
Bolbi t i aceae BLB Coniochaetaceae CNC 
Bolet aceae BLT Coniocybaceae CON 
Bol i n i aceae BLN Coni ophoraceae CNS 
Bondarzewiaceae BDZ Cookellaceae coo 
Botryosphaer i aceae BOT Copr i naceae COP 
Brachybasidiaceae BRA Corneromycetaceae CMT 
Brefeldiellaceae BFL Coronophoraceae CRP 
Br i gantiaeaceae BRI Corticiaceae CRT 
Broomeiaceae BRO Cortinari aceae CTN 
Buelliaceae BUE Coryneliaceae CRN 
Cai n iaceae CA l Crepidotaceae CRE 
Caliciaceae CLC Cribbiaceae CRB 
Caloplacaceae CLP Cr i brari aceae CRI 
Calosphaeriaceae CLS Crocyniaceae CRC 
Calostomataceae CLT Cronarti aceae CRO 
Calycidiaceae CAL Cryptococcaceae CPC 
Candelariaceae CNO Cryptomycetaceae CRM 
Cantharellaceae CNT Cucurbitariaceae cue 
Capnodi aceae CAP Cunninghamellaceae CUN 
Carbomycetaceae CAR Cyanocephalaceae CYA 
Catabotrydaceae CTB Cypheliaceae CYP 
Catenari aceae CAT Cyphellaceae CPL 
Cati llariaceae CTL Cystobasidi aceae CYS 
Cavosteliaceae CAU Cyttariaceae CYT 
Cephaloascaceae CPS Dacampiaceae DCM 
Cephalothecaceae CEP Oacrymycetaceae OCR 
Cerat i omyxaceae CMX Oemat i aceae OEM 
Ceratobasidiaceae CBS Dendrosphaeraceae DND 
Ceratomycetaceae CMC Dentinaceae DNT 
Ceratostomataceae CST Dermateaceae DRM 
Chadefaudi ellaceae CDF Dermatocarpaceae OMC 
Chaetomiaceae CTM Dexteriaceae DEX 
Chaetothyriaceae err Dianemaceae ONM 
Chiodectonaceae CHI Diaporthaceae OPT 
Choanephoraceae CHO Oi atrypaceae DTP 
Chrysotrichaceae CHR Dictyopeltinaceae DPL 
Chytri d i aceae CHY Dictyosteliaceae DIC 
Cl adochy triaceae CDC Didymiaceae DID 
Cladoni aceae CLA Didymosphaeriaceae DDM 
Clastodermataceae CDR Dimargaritaceae DMG 
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Dimariaceae OMR Glaziellaceae GLZ 
Diploschistaceae DIP Gl ischrodermataceae GLI 
Dipodascaceae DPO Gnomoniaceae GNO 
Oiscellaceae DIS Gomphaceae GMP 
Dothidaaceae oro Gomph1diaceae GOM 
Doth.ioraceae DTR Gomphillaceae GMP 
Ecchynaceae ECN Gonapodyaceae GON 
Eccrinaceae ECC Graphidaceae GRD 
Echinodonti aceae ECD Graphiolaceae GRL 
Echinosteliaceae ECS Guttulinaceae GUT 
Ectolechiaceae ELC Gyalectaceae GYA 
Ectrogellaceae ECG Gymnoascaceae GYM 
Eigleriaceae EIG Gyrophoraceae GYR 
Elaeomyxaceae EMX Haematommataceae HAE 
Elaphomycetaceae ELA Haliphthoraceae HLP 
Elasmomycetaceae ESM Halosphaeriaceae HLS 
Elsinoaceae ELS Haplosporaceae HPS 
Endochytriaceae ENC Harpellacaae HAR 
Endogonaceae END Harp1diaceae HRP 
Endomycetaceae EMC Harpochytriaceae HCH 
Englerulaceae ENG Helicocephalidaceae HCP 
Enteridi aceae ENR Helocarpaceae HEL 
Entolomataceae ENL Helotiaceae HLT 
Entomophthoraceae ENM Helvellaceae HLU 
Entophlyctaceae ENP Hemiascaceae HSC 
Eocronartiaceae EOC Hemiascosporiaceae HMC 
Eoterfeziaceae EDT Hemigastraceae HGS 
Epheba ceae EPH Hemiphac1diaceae HPC 
Eremascaceae ERE Hemisphaeriaceae HMS 
Eremomycetaceae ERM Heppiaceae HEP 
Erysiphaceae ERY Hericiaceae HRC 
Euantennariaceae EUA Herpomycetaceae HRM 
Euceratomycetaceae EUC Herpotr.ichiellaceae HPT 
Eurotiaceae EUR Heterodeaceae HTD 
Eurychasmaceae ERC Heteroscyphacea e HTS 
Excipulaceae EXC Hoehnelomycetaceae HOE 
Exidiaceae EXI Huiliaceae HUI 
Exobasidiaceae EXO Humar 1aceae HUM 
Fassariaceae FAS Hyalographaceae HLG 
Favolaschiaceae FUL Hyalor1aceae HYA 
Fenestellaceae FEN Hyaloscyphaceae HLC 
Filobasidiaceae FIL Hydnaceae HON 
Fimetariaceae FIM Hydnangiaceae HNG 
Fistulina ceae FIS Hygrophoraceae HYG 
Fuckeliaceae FUC Hymeneliaceae HML 
Fuscideaceae FUS Hymenochaetaceae HCT 
Galeropsidaceae GAL Hymenogastra ceae HYM 
Ganodermataceae GAN Hyphochytriaceae HPH 
Gasterellaceae GSL l'iypocreaceae HCR 
Gastrosporiaceae GSP Hypodermataceae HDR 
Gautieriaceae GAU Hypogymniaceae HGM 
Geastraceae GEA Hypomycetaceae HYP 
Gelatinodiscaceae GLT l'iyponectr i aceae HNC 
Gelopellidaceae GLP Hysterang1aceae HSG 
Geneaceae GEN Hyster iaceae HYS 
Gen istellaceae GNS Imbrlcar1aceae I MB 
Geoglossaceae GEO Ixechinaceae IXE 
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Jugasporaceae JGS Melanconiaceae MLC 
Karstenellaceae KAR Melanconidaceae MLO 
Ki ckxellaceae KXL Melanogastraceae MGS 
Koerberiellaceae KDE Melanommataceae MLN 
Koralionastetaceae KOR Melanosporaceae MLS 
Kriegeriellaceae KRI Meliolaceae MEL 
Laboulbeniaceae LBL Melogrammataceae MGR 
Labyrinthulaceae LBR Meruliaceae MER 
Laccariaceae LCR Mesnieraceae MSN 
Lachnocladiaceae LAC Mesophelliaceae MSP 
Lageni diaceae LAG Metacapnodiaceae MET 
Lahmiaceae LAH Metschnikowiaceae MKW 
Lamprodermaceae LAM Micareaceae MCR 
Lanopilaceae LNP Microascaceae MIC 
Lasiolomataceae LLM Microglaenaceae MCG 
Lasiosphaeriaceae LAS Micropeltidaceae MCP 
lecanactidaceae LEC Mi crotheliopsidaceae MTL 
Lecanidiaceae LCN Microthyriaceae MTR 
lecanoraceae lNR Miltideaceae MIL 
Lecideaceae LCD Mixiaceae , MIX 
Lecidomataceae lDM Moll isiaceae MOL 
Lecotheciaceae LCT Monascaceae MNS 
Legeriomycetaceae lEG Moniliaceae MNL 
Leotiaceae LED Monoblepharidaceae MBl 
Lepiotaceae LPT Montagneaceae MNT 
Leptolegniellaceae lLG Montagnellaceae MTG 
leptomitaceae LPM Morchellaceae MRC 
Leptopeltidaceae LPL Moriolaceae MRL 
Leptosphaeriaceae LSP Mortierellaceae MRT 
Leptostromataceae LPS Mucoraceae MUC 
letrouitiaceae LET Munkiellaceae MNK 
Leucogastraceae LEU Mycenastraceae MCS 
Leveillellaceae LEU Mycobilimbiaceae MBB 
Liceaceae LIC Mycoblastaceae MCB 
Lichenotheliaceae lTH Mycocaliciaceae MCL 
Lichinaceae LCH Mycoporaceae MVC 
Limbor iaceae LIM Mycosphaerellaceae MSL 
Lipomycetaceae LIP Mycotyphaceae MCT 
Lithographaceae LIT Myriangiaceae MYR 
Lobariaceae LOB Mytilinidiaceae MVT 
Lopadiaceae LPO Myxotrichaceae MXT 
Lophiaceae LPH Nectaromycetaceae NMC 
Lophiostomataceae LOP Nectriaceae NEC 
Lophiotrichaceae LTR Nectr- i oidaceae NCO 
Lophophytomaceae LPP Nematosporaceae NEM 
Loramycetaceae LRM Neolectaceae NED 
Lycogalaceae LGL Nephromataceae NEP 
Lycoperdaceae LCP Nidulariaceae NIO 
Macrocyst i diaceae MAC Nitschkiaceae NIT 
Mar-asmiaceae MAR Dctavi aninaceae OCT 
Massarinaceae MAS Odontotremataceae 000 
Mastodiaceae MST Olpidiaceae DLP 
Medeolariaceae MEO Olpidiopsidaceae OOP 
Megachytriaceae MEG Omphalotaceae OMP 
Megalariaceae MGL Onygenaceae ONY 
Megalosporaceae MSR Opegraphaceae OPE 
Melampsoraceae MLM Ophiopar-maceae OPP 
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Dphiostomataceae OPH P leomassariaceae PLM 
Dplotheciaceae OPL Pleosporaceae PLS 
Orbi liaceae ORB Pleurotaceae PLR 
Orphniosporaceae ORP Pluteaceae PLU 
Dstropaceae OST Podaxaceae POX 
Dtideaceae OTI Podoscyphaceae PDS 
Pachyascaceae PCS Polyporaceae PLP 
Palavasciaceae PLIJ Polystigmataceae PSG 
Pannariaceae PAN Polystomellaceae PSM 
Parataeniellaceae PTN Polystomellopsidaceae PSP 
Parmeliaceae PRM Porinaceae POR 
Parmulariaceae PML Porpidiaceae PPD 
Parodiellaceae POL Protogastraceae PGS 
Parodiopsidaceae PDP Protomycetaceae PMC 
Paropsidaceae PPS Protophal l aceae PPH 
Patellariaceae PAT Protosteliaceae PST 
Paxillaceae PXL Pseudeurotiaceae PEU 
Peltigeraceae PEL Pseudorhizinaceae PRZ 
Peltulaceae PLT Pseudosphaeriaceae PSE 
Perichaenaceae PCH Pseudovalsaceae PIJL 
Per icystaceae PRC Psoraceae PSO 
Peridiaceae PRO Psorulaceae PRL 
Perisporiaceae PRS Pterulaceae PTE 
Peronophythoraceae PPT Pucciniaceae PUC 
Peronosporaceae PRN Punctulariaceae PUN 
Pertusariaceae PRT Pycnothyriaceae PVC 
Peyritschiellaceae PEY Pyrenidiaceae PND 
Pezizaceae PEZ Pyrenophoraceae PRP 
Phacidiaceae PHC Pyrenopsidaceae PNS 
Phaeomonomeraceae PHM Pyrenotrichaceae PTR 
Phaeophragmiaceae PPG Pyrenulaceae PNL 
Phaeosphaeriaceae PSH Pyronemataceae PMT 
Phaeotrichaceae PHT Pythiaceae PYT 
Phallaceae PHA Pyxidiophoraceae PYX 
Phaneromycetaceae PNM Radiomycetaceae RAD 
Phillipsiellaceae PHI Ramalinaceae RAM 
Phleogenaceae PLG Rechingeriellaceae RCG 
Phlyctidiaceae PCT Requienellaceae REO 
Phragmopelthecaceae PHR Reticulariaceae RMC 
Phylaciaceae PHY Rhipidiaceae RPD 
Phyllachoraceae PLC Rhizidiaceae RZD 
Phyllobatheliaceae PLB Rhizidiomycetaceae RZM 
Physalaciaceae PSL Rhizinaceae RZN 
Physaraceae PSR Rhizocarpaceae RCR 
Physciaceae PHS Rhizopogonaceae RZP 
Physodermataceae PDR Rhizothyriaceae RZT 
Physosporellaceae PSS Rhodataceae ROT 
Piedraiaceae PIE Rhodophyllaceae RPL 
Pilobolaceae PIL Rhodotorulaceae RHO 
Pilocarpaceae PCR Rhopalosporaceae RSP 
Piptocephal i daceae PIP Rhytismataceae RHY 
Pisolithaceae PIS Richoniel laceae RIC 
Pithoascaceae PIT Rimular i aceae RIM 
Plecolecidaceae PLA Roccellaceae ROC 
.P lacynthiaceae PCN Roccell i nastraceae RLN 
Plesmodiophoraceae PMR Russulaceae RUS 
Plectascaceae PLE Saccardiaceae SRD 
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Saccardinulaceae SON Stomatagenellaceae SGN 
Saccharomycetaceae SAC Strigulaceae STG 
Saccharomycodaceae SMD Strobilamycetaceae SBf1 
Saccharomycapsidaceae SCM Strophariaceae STP 
Sakseneaceae SAK Syncephalastraceae SCP 
Sappiniaceae SPN Synchytriaceae SNC 
Saprachaetaceae SPC Syzygasporaceae SYZ 
Saprolegniaceae SLG Taeniellaceae TAE 
Sarcoscyphaceae SSP Taphrinaceae TAP 
Sarcosomataceae SSM Teloschistaceae TEL 
Sarrameanaceae SAR Tephromelataceae TEP 
Saturnopichiaceae SAT Terfeziaceae TFZ 
Schadoniaceae SCH Testudinaceae TES 
Schaereriaceae SCR Tetragoniomycetaceae TET 
Schenellaceae SCN Thamnidiaceae THA 
Schizophyllaceae SZP Thelebolaceae TLB 
Schi zasaccharomycetaceae szs Thelephoraceae TLP 
Schizothriaceae SZT Thelotremataceae TLM 
Sclerodermataceae SDR Thermoascaceae TRM 
Scleraphoraceae SCL Thielaviascaceae THU 
Scleratiniaceae STN Thraustachytriaceae TCH 
Scoliciosporaceae sco Thromblaceae THR 
Scuti geraceae scu Thryptosparaceae TPT 
Secotiaceae SEC Thyridiaceae THY 
Septabasidiaceae SEP Tilletiaceae TIL 
Seuratiaceae SEU Torrendiaceae TRN 
Sirobasidiaceae SBS Iorulapsidaceae TRL 
Sirolpidiaceae SRL Trapeliaceae TRP 
Solorinaceae SOL Traustochytriaceae TRA 
Sordariaceae SOR Tremellaceae TRE 
Sparassidaceae sso Tremaleciaceae TLC 
Spathulosporaceae SPA Triblidiaceae TBO 
Spermophthoraceae SMP Tr i chiaceae TRC 
Sphaeriaceae SPH Trichocomaceae TCC 
Sphaerioidaceae SPO Tricholomataceae TCL 
Sphaerabolaceae SBL Trichopeltaceae TPL 
Sphaerophoraceae SPR Trichapeltidaceae TPO 
Sphaerophoropsidaceae SPP Trichopeltinaceae TPN 
Sphaeropsidaceae SPS Trichosphaeriaceae TRS 
Sphinctrinaceae SCT Trichotheliaceae TTL 
Spilomataceae SPI Trichothyr iaceae IRI 
Spizellomycetaceae SPZ Triposporiopsidaceae TSP 
Sporobolomycetaceae SPB Trybilidiaceae TRB 
Sporormiaceae SRM Trypetheliaceae TRY 
Squamarinaceae sau Tuberaceae TUB 
Steg1llaceae SGL Tuberculariaceae TBL 
Stemanitaceae STM Tubeufiaceae TBF 
Stephanosporaceae SSR Tulasnellaceae TSN 
Stephanothecaceae SPT Tulostamataceae TLS 
Stereaceae STR Umbilicariaceae UMB 
Stereocaulaceae STE Uredinaceae URE 
Stictaceae SIC Usneaceae USN 
Stictidaceae STO Ustillaginaceae UST 
Stigmataceae SGM Ualsaceae VAL 
StigmateacAae SMT Uenturiaceae UEN 
Stilbaceae SIB Uerrucariaceae UER 
Stilbellaceae STL Uezdaeaceae UEZ 



468 

Vialaeaceae 
Vizellaceae 
Wol:"oninaceae 
Xanthopsol:"ellaceae 
Xel:"ulaceae 
Xylal:"iaceae 

VIA 
VIZ 
WOR 
XAN 
XER 
XYL 

Zel:"ovaemycetaceae 
Zod i omycetaceae 
Zoopagaceae 
Zopf iaceae 
Zythiaceae 

ZRU 
200 
200 
ZOP 
ZYT 

APPENDIX II: FAMILIES AND ACRONYMS ALPHABETIZED BY ACRONYM 

ACA Acarospol:"aceae ASP Ascosphaeraceae 
ACC Acl:"ocol:"diaceae ASR Astl:"aeaceae 
ACE Acetabulaceae AST Asterothyriaceae 
ACG Achlyogetonaceae ATH Aspidotheliaceae 
ACH Achaetomi aceae AT! Atichiaceae 
ACR Acrasiaceae ATP Al:"thopyl:"eniaceae 
ACS Acrospermaceae ATR Arthrol:"hap i daceae 
ACT Actinoplacac eae AUL Aulographaceae 
ACY Acytosteliaceae AUR Aul:"iculariaceae 
ADC Ascodichaenaceae SAC Bactl:"osporaceae 
ADR Al:"throdermataceae BAE Baeomycetaceae 
AGA Agaricaceae SAL Balsamiaceae 
AGY Agyriaceae BAS Basidiobolaceae 
AHM Ascohymeniaceae BCD Bacidiaceae 
ALB Albuginaceae 802 Bondarzewiaceae 
ALE Al ectoriaceae BFL Brefeld i ellaceae 
ALL Allantosphaer i aceae BIA Biator-aceae 
ALR Aleuriaceae BLA Blastocladiaceae 
AMA Amanitaceae BLB Bolbitiaceae 
AMB Amoebidiaceae BLN Bolini aceae 
AMC Aleul:"iomycetaceae BLT Boletaceae 
AMO Amol:"phothecaceae BNK Bankeraceae 
AMP Amphisphael:"iaceae BOT Botr-yosphaeriaceae 
AMR Amaul:"oascaceae BRA Brachybasi d i aceae 
AMY Amylar-iaceae BRI Brigantiaeaceae 
ANA Anapyreniaceae BRO Broomeiaceae 
ANC Ancylistidaceae SUE Buelliaceae 
ANI Anisolpidiaceae CAl Cainiaceae 
ANN Antennulal:"iellaceae CAL Calycidiaceae 
ANT Anthostomataceae CAP Capnodiaceae 
ANZ Anziaceae CAR Car-bomycetaceae 
APG Aspergillaceae CAT Catenariaceae 
APH Aphelariaceae CAV Cavosteliaceae 
APO Apol:"piaceae CBS Cel:"atobasidiaceae 
ARA Arachniaceae ceo Coccoideaceae 
ARC Al:"ctomiaceae CCL Cochlonemaceae 
ARG Argynnaceae CCP Coccocarpiaceae 
ARR Ar-cyr-iaceae CCR Clavicol:"onaceae 
ARS Auriscalpiaceae ccr Coccotremataceae 
ART A!:"thoniaceae CDC Cladochytriaceae 
ARU Arundinulaceae CDF Chadefaudiellaceae 
ASS Ascobolaceae COL Clavariadelphaceae 
ASC Ascocol:"tiaceae CON Coccodiniaceae 
ASD Ascoideaceae CDR Clastodel:"mataceae 
ASE Asellal:"iaceae CEP Cephalothecaceae 
ASG Astr-ogastr-aceae CHI Chiodectonaceae 
ASL Astrotheliaceae CHO Choanephoraceae 
ASN Asterinaceae CHR Chl:"ysotrichaceae 
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CHY Chytr-idiaceae DIP Olploschistaceae 
CLA Cladoniaceae DIS Oiscellaceae 
CLC Caliciaceae OMC Oer-matocar-paceae 
CLL Collemataceae OMG Oimar-gar-1taceae 
CLP Caloplacaceae OMR Oimer-iaceae 
CLS Calosphaer-iaceae ONO Oendr-osphaer-aceae 
CLT Calostomataceae ONM Oianemaceae 
CLY Clypeosphaer-iaceae ONT Oentinaceae 
CMC Cer-atomycetaceae OPO 01podascaceae 
CMT Cor-ner-omycetaceae OPL Oictyopelt1naceae 
CMX Cer-atiomyxaceae OPT Oiapor-thaceae 
CNC Coniochaetaceae ORM Oer-mateaceae 
CNO Candelar-iaceae oro Oothideaceae 
CNG Coenogoniaceae OTP Oi atr-ypaceae 
CNS Coniophor-aceae OTR Oothior-aceae 
CNT Canthar-ellaceae ECC Eccr-1naceae 
COE Coelomomycetaceae ECO Echinodontiaceae 
CON Coniocybaceae ECG Ectr-ogellaceae 
coo Cookellaceae ECN Ecchynaceae 
COP Copr-inaceae ECS Echi nostel i aceae 
CPC Cr-yptococcaceae EIG Eigler-iaceae 
CPL Cyphel l aceae ELA Elaphomycetaceae 
CPS Cephaloascaceae ELC Ectolechiaceae 
CRB Cr ibbiaceae ELS Els i noaceae 
CRC Cr-ocyniaceae EMC Endomycetaceae 
CRE Cr-epidotaceae EMX Elaeomyxaceae 
CRI Cr-ibr-ar-iaceae ENC Endochytr- i aceae 
CRM Cr-yptomycetaceae END Endogonaceae 
CRN Cor-yneliaceae ENG Engler-ulaceae 
CRO Cronar-tiaceae ENL Entolomataceae 
CRP Cor-onophor-aceae ENM Entomophthor-aceae 
CRT Cor-ticiaceae ENP Entophlyctaceae 
CSL Claustulaceae ENR Enter-idiaceae 
CSP Coleospor- i aceae EOC Eocr-onar-tiaceae 
CST Cer-atostomataceae EDT Eoter-feziaceae 
CTB Catabotr-ydaceae EPH Ephebaceae 
CTL Catillar-iaceae ERC Eur-ychasmaceae 
CTM Chaetomiaceae ERE Er-emascaceae 
CTN Cor-tinar-iaceae ERM Er-emomycetaceae 
CTR Clathr-aceae ERY Er-ysiphaceae 
CTT Chaetothyr-iaceae ESM Elasmomycetaceae 
cue Cucur-bitar-iaceae EUA Euantennar-iaceae 
CUN Cunninghamellaceae EUC Eucer-atomycetaceae 
eve Clavicipitaceae EUR Eurotiaceae 
CVL Clavulinaceae EXC Excipulaceae 
CVR Clavariaceae EXI Ex i d1aceae 
CYA Cyanocephalaceae EXO Exobasidiaceae 
CYP Cypheliaceae FAS Fassariaceae 
CYS Cystobasidiaceae FEN Fenestellaceae 
CYT Cyttar1aceae FIL Filobasidiaceae 
OCM Oacampiaceae FlM Fimetariaceae 
OCR Oacrymycetaceae FIS Fistulinaceae 
OOM Oidymosphaeriaceae FUC Fuckeliaceae 
OEM Oematiaceae FUS Fuscideaceae 
OEX Oexteriaceae FVL Favolaschiaceae 
OIC Oictyosteliaceae GAL Galeropsidaceae 
010 Oidymiaceae GAN Ganodermataceae 
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GAU Gautieriaceae HUI Hulllaceae 
GEA Geastraceae HUM Humar iaceae 
GEN Geneaceae HYA Hyaloriaceae 
GEO Geoglossaceae HYG Hygrophoraceae 
GLI Glischrodermataceae HYM Hymenogastraceae 
GLP Gelopellidaceae HYP Hypomycetaceae 
GLT Gelatinodlscaceae HYS Hysteriaceae 
GLZ Glazlellaceae IMB Imbricariaceae 
GMP Gomphaceae IXE lxechinaceae 
GMP Gem phi llaceae JGS Jugasporaceae 
GNO Gnomoniaceae KAR Karstenellaceae 
GNS Genlstellaceae KOE Koerberlellaceae 
GOM Gomphidiaceae KOR Koralionastetaceae 
GON Gonapodyaceae KRI Krlegeriellaceae 
GRD Graphi daceae KXL Kickxellaceae 
GRL Graphiolaceae LAC Lachnocladiaceae 
GSL Gasterellaceae LAG Lagenidiaceae 
GSP Gastrosporiaceae LAH Lahmiaceae 
GUT Guttulinaceae LAM Lamprodermaceae 
GYA Gyalectaceae LAS Lasiosphaeriaceae 
GYM Gymnoascaceae LBL Laboulbeniaceae 
GYR Gyrophoraceae LBR Labyrinthulaceae 
HAE Haematommataceae LCD Lecideaceae 
HAR Harpellaceae LCH Lichinaceae 
HCH Harpochytriaceae LCN Lecanidiaceae 
HCP Helicocephalidaceae LCP Lycoperdaceae 
HCR Hypocreaceae LCR Laccariaceae 
HCT Hymenochaetaceae LCT Lecotheciaceae 
HDN Hydnaceae LDM Lecidomataceae 
HDR Hypodermataceae LEC Lecanactidaceae 
HEL Helocarpaceae LEG Legeriomycetaceae 
HEP Heppiaceae LEO Leotiaceae 
HGM Hypogymniaceae LET Letrou itiaceae 
HGS Hemi gastraceae LEU Leucogastraceae 
HLC Hyaloscyphaceae LEV Levei llellaceae 
HLG Hyalographaceae LGL Lycogalaceae 
HLP Haliphthoraceae LIC Liceaceae 
HLS Kalosphaer iaceae LIM Limboriaceae 
HLT Helotiaceae LIP Lipomycetaceae 
KLV He lvellaceae LIT Lithographaceae 
HMC Hemiascosporiaceae LLG Leptolegniellaceae 
KML Hymenel i aceae LLM Lasiolomataceae 
HMS Hemisphaeriaceae LNP Lanopilaceae 
HNC Hyponectriaceae LNR Lecanoraceae 
HNG Hydnangi aceae LOB Lobariaceae 
HOE Hoehnelomycetaceae LOP Lophiostomataceae 
KPC Hemiphacidiaceae LPD Lopadiaceae 
HPH Hyphochytr i aceae LPH Lophiaceae 
HPS Haplosporaceae LPL Leptopel t idaceae 
HPT Her potr i ch i ellaceae LPM Leptomi taceae 
HRC Hericiaceae LPP Lophophytoma ceae 
HRM Herpomycetaceae LPS Leptostromataceae 
HRP Harpidiaceae LPT Lepiotaceae 
HSC Hemi ascaceae LRM Loramycetaceae 
HSG Hys terangiaceae LSP Leptosphaeriaceae 
HTD Heterodeaceae LTH Lichenotheliaceae 
HTS Heteroscyphaceae LTR Lophiotr i chaceae 
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M~C Macrocystidlaceae NMC Nectaromycetaceae 
M~R Marasm1aceae OCT Octavianinaceae 
M~S Massar i naceae ODD Odontotremataceae 
MBB Mycobil imbiaceae ODP Olpidiopsidacaaa 
MBL Monoblapharidacaae OLP Olpldiaceae 
MCB Mycoblastaceae OMP Omphalotacaaa 
MCG Microglaenaceae ONY Onygenaceae 
MCL Mycocaliciaceae OPE Opegraphacaae 
MCP Ml cropelt1daceae OPH Ophiostomataceae 
MCR Micareaceae OPL Oplotheciaceaa 
MCS Mycenast:raceae OPP Ophi oparmaceae 
MCT Mycotyphaceae ORB Orbiliacaae 
MED Medeolar1aceae ORP Orphniosporaceae 
MEG Megachytriaceae OST Ostropaceae 
MEL Meliolaceae OTI Ot i deaceae 
MER Meruliacaae P~N Pannar1aceae 
MET Metacapnodiaceae PAT Patellariaceae 
MGL Megalariaceae PCH Perichaenaceae 
MGR Melogrammataceae PCN Placynthiaceae 
MGS Melanogastraceae PCR Pilocarpaceae 
MIC Microascaceae PCS Pachyascaceae 
MI L Miltideaceae PCT Phlyctldiaceae 
MIX Mixiaceae POL Parodiellaceae 
MKW Metschnikowiaceae PDP Parodlopsldaceae 
MLC Melanconiaceae PDR Physodermataceae 
MLD Melanconidaceae PDS Podoscyphaceae 
MLM Melampsoraceae POX Podaxaceae 
MLN Melanommataceae PEL Pelt1geraceae 
MLS Melanosporaceae PEU Pseudeurotiaceae 
MNK Munkiellaceae PEY Peyritschlellaceae 
MNL Moni l1aceae PEZ Pezizaceae 
MNS Monascaceae PGS Protogastraceae 
MNT Montagneaceae PHA Phallaceaa 
MOL Mollisiaceae PHC Phacldiaceae 
MRC Morchellaceae PHI Ph1llipsiellaceae 
MRL Moriolaceae PHM Phaeomonomeraceae 
MRT Mortierellaceaa PHR Phragmopelthecaceae 
MSL Mycosphaerellaceae PHS Physciaceae 
MSN Mesnieraceae PHT Phaeotrichaceae 
MSP Mesophelliaceae PHY Phylaciaceae 
MSR Megalosporaceae PIE Piedraiaceae 
MST Mast:odiaceae PIL Pilobolaceae 
MTG Montagnellaceae PIP Piptocephalidaceae 
MTL Mlcrothellopsldaceae PIS P1solithaceae 
MTR Microthyr1aceae PIT P ithoascaceae 
MUC Mucoraceae PLA Placolecidaceae 
MXT Myxotr1chaceae PLB Phyllobathel1aceae 
MYC Mycoporaceae PLC Phyllachoraceae 
MYR Myriangiaceae PLE Plectascaceae 
MYT Myt1lin1d1aceae PLG Phleogenaceae 
NCO NectrlOldaceae PLM Pleomassariaceae 
NEC Nectr1aceae PLP Polyporaceae 
NEM Nemat:osporaceae PLR Pleurotaceae 
NED Neolectaceae PLS Pleosporaceae 
NEP Nephromataceae PLT Peltulaceae 
NID Nidular1aceae PLU Pluteaceae 
NIT Nitschk1aceae PLU Palavasc1aceae 
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PMC Protomycetaceae RPL Rhodophyllaceae 
PML Par-mular-iaceae RSP Rhopalosporaceae 
PMR Plasmodiophoraceae RUS Russulaceae 
PMT Pyr-onemataceae RZO Rh1z1diaceae 
PNO Pyrenidiaceae RZM Rhizid iomycetaceae 
PNL Pyr-enulaceae RZN Rh1zinaceae 
PNM Phaneromycetaceae RZP Rhizopogonaceae 
PNS Pyrenopsidaceae RZT RhlZOthyriaceae 
POR Porinaceae SAC Saccharomycetaceae 
PPO Porpid1aceae SAl< Sakseneaceae 
PPG Phaeophragmiaceae SAR Sarrameanaceae 
PPH Protophallaceae SAT Saturnopichiaceae 
PPS Par-opsidaceae SBL Sphaerobolaceae 
PPT Peronophythoraceae SSM Strobilomycetaceae 
PRC Per-icystaceae SBS Sirobasidiaceae 
PRO Peridiaceae SCH Schadoniaceae 
PRL Psorulaceae SCL Sclerophor-aceae 
PRM Parmeliaceae SCM Saccharomycopsidaceae 
PRN Peronosporaceae SCN Schenellaceae 
PRP Pyr-enophoraceae sco Scoliciosporaceae 
PRS Perisporiaceae SCP Syncephalastraceae 
PRT Pertusariaceae SCR Schaereriaceae 
PRZ Pseudorhizinaceae SCT Sph1nctr1naceae 
PSE Pseudosphaeriaceae scu Scutigeraceae 
PSG Polystigmataceae SON Saccard1nulaceae 
PSH Phaeosphaeriaceae SOR Scler-oder-mataceae 
PSL Physalaciaceae SEC Secot1aceae 
PSM Polystomellaceae SEP Septobasid1aceae 
PSO Psor-aceae SEU Seur-atiaceae 
PSP Polystomellopsidaceae SGL Stegillaceae 
PSR Physar-aceae SGM St1gmataceae 
PSS Physosporellaceae SGN Stomatogenellaceae 
PST Pr-otosteliaceae SLG Sapr-olegn iaceae 
PTE Pterulaceae SMO Saccharomycodaceae 
PTN Parataeniellaceae SMP Sper-mophthor-aceae 
PTR Pyr-enotrichaceae SMT Stigmateaceae 
PUC Pucci niaceae SNC Synchytr1aceae 
PUN Punctulariaceae SOL Sotorinaceae 
PUL Pseudovalsaceae SOR Sordariaceae 
PXL Pax il l aceae SPA Spathu l osporaceae 
PVC Pycnothyr i aceae SPB Sporobolomycetaceae 
PYT Pythiaceae SPC Saprochaetaceae 
PYX Pyxidiophoraceae SPD Sphaer1o1daceae 
RAO Radiomycetaceae SPH Sphaer1aceae 
RAM Ramal1naceae SPI Spilomataceae 
RCG Rechlnger1ellacea e SPN Sapp1n1aceae 
RCR Rhizocarpaceae SPP Sphaerophorops1daceae 
ROT Rhodataceae SPR Sphaerophoraceae 
RE(;J Requienellaceae SPS Sphaer-opsidaceae 
RHO Rhodotorulaceae SPT Stephanothecaceae 
RHY Rhy tismataceae SPZ Spizellomycetaceae 
RI C Richoniellaceae SCJU Squamar1naceae 
RIM Rimulariaceae SRO Saccardiaceae 
RLN Roccell1nastraceae SRL S1rolp1dl.aceae 
RMC Ret icu lariaceae SRM Spor-ormiaceae 
ROC Roccellaceae sso Sparasstdaceae 
RPD Rh1pidiaceae SSM Sarcosomataceae 
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SSP Sarcoscyphaceae TPD Tr i chopeltidaceae 
SSR Stephanosporaceae TPL Tricho peltaceae 
STB Stilbaceae TPN Trichopeltinaceae 
STC St i ctaceae TPT Thryptosporaceae 
STD Stict i daceae TRA Traustochytriaceae 
STE Stereocaulaceae TRB Trybilid iaceae 
STG Strigulaceae TRC Trichiaceae 
STL St ilbellaceae TRE Tremellaceae 
STM Stemonitaceae TRI Trichothyriaceae 
STN Sclerotiniaceae TRL Torul ops~daceae 
SIP Strophariaceae TRM Thermoascaceae 
STR Stereaceae TRN Torre ndiaceae 
SYZ Syzygosporaceae TRP Trapeliaceae 
SZP Schizophyllaceae IRS Trichosphaeriaceae 
szs Schizosaccharomycetaceae TRY Trypetheliaceae 
SZT Schizothriaceae TSN Tulasnellaceae 
TAE Taeniellaceae TSP Triposporiopsidaceae 
TAP Taphrinaceae TTL Tric hotheliaceae 
TBO Triblidiaceae TUB Tuberaceae 
TBF Tubeufiaceae UMB Umbilicariaceae 
TBL Tuberculariaceae URE Uredinaceae 
TCC Trichocomaceae USN Usneaceae 
TCH Thraustochytriaceae UST Ustillaginaceae 
TCL Tricholomataceae UAL Ualsaceae 
TEL Teloschistaceae VEN Uenturiaceae 
TEP Tephromelataceae UER Uerrucar i aceae 
TES Testud inaceae UEZ Vezdaeaceae 
TET Tetragoniomycetaceae UIA Uialaeaceae 
TFZ Terfeziaceae UIZ Ui zellaceae 
THA Thamnidiaceae WOR Woroninaceae 
THR Thrombiaceae XAN Xanthopsorellaceae 
THV Thielaviascaceae XER Xerulaceae 
THY Thyridiaceae XYL Xylariaceae 
TIL T illet iaceae zoo Zodi omycetaceae 
TLB Thelebolaceae zoo Zoopagaceae 
TLC Tremoleci aceae ZOP Zopf i aceae 
TLM Thelotremataceae ZRU Zerovaemycetaceae 
TLP Thelephoraceae ZYT Zythi aceae 
TLS Tulostomataceae 
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CANALISPORIUM, A NEW GENUS OF 
LIGNICOLOUS HYPHOMYCETES FROM MALAYSIA 

A. NAWAWI AND A.J. KUTHUBUTHEEN 

Department of Botany, University of Malaya 
59100 Kuala Lumpur, Malaysia 

Canalisporium gen.nov. is erected to accommodate 
Berkleasmium caribense and B.pulchrum. 
Canalisporium elegans sp.nov. is described as the 
third species in the genus. 

Holubova-Jechova &. Mercado (1984) described two new 
species of Berkleasmium Zobel, namely B.caribense Hol.-Jech. &. 
Mercado and B.pulchrum Hol.-Jech. &. Mercado occurring on dead 
branches from Cuba. Both species produce colonies that are 
sporodochial, punctiform, pulvinate, black and shining. Their 
conidia are flattened dorsiventrally, comprising a single layer of 
regularly arranged cells, supported by a small, thinner-walled, 
cuneiform, lighter-coloured basal cell. Conidia of B.caribense 
possess a single longitudinal septum with 3 - 6 equally spaced 
transverse septa, while in B.pulchrum there are two longitudinal 
septa and 4 - 6 t ransverse septa. B.caribense has since been 
recorded from K enya (Ki rk, 1985), Uganda and Taiwan 
(Matsushima, 1 987). In recording t heir occurrence both authors 
commented that B.caribense is not closely related to 
Berkleasmium. B.pulchrum has also been recorded from Kenya 
(K irk, 1985) and India (Rao &. Hoog, 1986). 

Recent collections of submerged decaying wood and bark 
from a freshwater stream, subsequently incubated in moist 
chambers have yielded B.caribense, B.pulchrum and an undescribed 
species. Having had t he oppor tunity of examining authentic 
specimens of B.caribense (PRM 831526) and B.pulchrum (PRM 
831528) kindly supplied by Dr. Holubova-Jechova and the 
collections of Dr. Kirk f rom Kenya (B.caribense IMI 284792a and 
B.pulchrum IMI 285428a), Rao from India (B.pulchrum CBS-H 3852) 
and Dr. Matsushima from Taiwan (B.caribense MFC-6T 811), we 
are of the opinion that none of these collections are closely 
related to Berkleasmium and that a new genus is required to 
accommodate them. 
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Fig. l. Canalisporium caribense. A , habit sketch; B, stages in 
conidium formation ar ranged in a developmental series from bark; 
C, conidia in surface and side view; D, two conid ia from the 
holotype material (PR M 831526). 
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B.concinnum(Berk.) S.Hughes t he t ype species of 
Berkleasmium has well formed stromata and its conidia are 
dis tinc tly cylindrical with numerous cells that are randomly 
arranged and without well spaced transverse a nd longitudinal 
septa. The conidia often lack a basal cell, but instead possess a 
protruding hilum. Developmenta lly the conidia of B.concinnum 
"originate as blown-out hyphal ends, and reach nearly t he size of 
mature conidia before septation is initiated11 (Goos, 1969). Conidial 
mat urat ion is by meristematic growth of the entire conidium and 
secession is apparen t ly rhexolytic. These differences merit 
separation at the generic level. 

Canalisporium Nawawi and Kuthubutheen gen.nov. 

Sporodochia d ispersa, punctiformia, pulvinata, a tra, nitida. 
Mycel ium in substrata immersum, ex hyphis ramosis, septatis, 
laevibus, pallide brunne is vel brunneis compositum. Stromata nulla 
vel rudimenta. Conidiophora sem i-macronemata vel macronema ta, 
mononemata, fascicula ta, s implicia vel parce ramosa, subhyalina 
vel pall idissima brunnea, leavia, septata. Cellulae conidiogenae in 
conidiophoris incorporatae, t e rminates, determinatae. Conidiorum 
secessio schizolytica. Conidia acrogena, solitaria, late ellipsoidea, 
obpyriformia vel subglobosa, complanata, muriformia, 
olivaceo-brunnea, rubrobrunnea vel atrobrunnea, laevia, cum sept is 
t ransversis et longi tudinal is, atris , c rassis praedita; cellula basalia 
c uneiformia, fe re tenuitunicata, subhyalina vel pallidissima 
brunnea. Lumina cellularum canaliculis tenuibus, pigmento apposi to 
connexa. 

Species typica: Berldeasmium caribense Hol.-Jech. & 
Mercado. Ceskcl Mykologie 38: 89 (1984). 

Sporodochia scattered, punctiform, pulvinate, granular, black, 
shining. Mycelium mostly immersed in the substratum, composed 
of branched, septate, smooth, pale brown to brown hyphae. 
Stromata none or rudimentary. Conidiophores semi-macronematous 
to macronematous, mononematous, fasciculate, simple to spa rsely 
branched, subhyaline to pale brown, smooth, septate. 
Conidiogenous cells integra ted, terminal, determinate, cylindrical, 
sometimes swollen. Conidial secession schizolytic. Conidia 
aerogenous, solitary, broadly ellipsoidal, obpyriform to subglobose, 
flattened, muriform, olivaceous brown, brown, reddish brown to 
dark brown, smooth, with dark, thick-walled transverse and 
longitudina l septa; basal cell cuneiform, thinner-walled, subhyaline 
to light brown. Cell lumen connected by narrow canals each 
surrounded by a marked ring of pigmentation, barrel-shaped in side 
view. 
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CanaJisporium caribense (Ho1.-Jech. & Mercado) Nawawi & 
Kuthubutheen comb.nov. 

Figs. 1 - 2 

Berkleasmium caribense Hol.- Jech. & Mercado. Ceska 
Mykologie 38: 99, 1984 (basion my). 

Sporodochia on t he bark scatte red, punc tiform, pulvinate, 
granular, blac k, shining, up to 200 1-1m diam. Mycelium most ly 
submerged in the substratum, composed of irregularly branched, 
septate, smooth subhyaline to pale brown hyphae 1.5 - 2.5 1-1m 
wide. Stromata none or rudimentary consisting of irregularly 
branched, shor t, intertwined hyphae. Conidiophores 
semi- macronematous to macronematous, mononematous, 
fasciculate, erect to ascending, unbranc hed to sparsely branched, 
hyaline to subhyaline, smooth up to 20 1-1m long x 2 - 3.5 1-1m wide. 
Conidiogenous cells integrated, terminal, determinate, cylindrical 
or swollen. Conidial secession schizolytic. Conidia aerogenous, 
solitary, flattened, one-cell thick, smooth, thick-walle d, broadly 
e llipsoidal to obovoid in surface view, fusiform to obclavate in 
lateral view, mur iform, with a single, s lightly curved longitudinal 
septum and from 3 - 6 straight transverse sept a, slight ly 
constr icted at the septa, evenly brown to reddish dark brown, 28 -
41 x 21 - 28 wide x 10 - 14 1-Jm. Basal cell subhyaline to pale 
brown, cuneiform, with thinner wall, 5 - 5.5. long x 3 - 3.5 1-1m 
wide. Septa becoming progressively darker with conidial maturity. 
The left a nd right cell lumen are connected by narrow canals, 
each surrounded by a marked ring of pigmenta t ion, visible in 
surface view as a circula r disc 2 - 2.5 1-1m diam, barrel-shaped in 
side view. Canals are also present in the transverse septa, but 
only on one side of the conidium adjacent to the curved side of 
the longit udinal septum. 

Specime n e xamined: On submerged decaying bark, Gombak 
Field Study Centre, Selangor, Malaysia, 12 Sept., 1987, A. 
Nawawi, IMI 326601. 

Fig.2. A - B, Canalisporium caribense. A, three stages in 
conidium formation and maturation from ba rk; B, mature conidia. 

C - J , Canalisporium pulchrum. C, several developing 
conidia enveloped in muci lage; D, t hree conidia in surface view; E, 
t wo conidia in side view with the connecting pores clearly visible ; 
F, par t of a conidium showing pores along the longitudinal septa ; 
G, a bleached conidium; H - I, conidia from the ho1otype material, 
one bleached (PRM 831528); J , t wo conidia from the Indian 
collection (CBS-H 3852). 
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F ig.3. Canalisporium pulchrum. A, habit sketch; B, stages in 
conidium for mation from bark; C - C, conidia in surface and side 
view; E, two conidia from the holotype material (PRM 831528); F, 
a conidium from the Indian collec t ion (CBS-H 3852). 
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Conidia germinate very slowly on agar media by the 
production of a germ tube from the basal cell. On CMA linear 
extension of the hyphae is limited, and colonies from a single 
conidium, a fter 4- weeks at 25 - 2rc consist of a compact mass 
of hyphae rarely e xceeding 8 mm in diam. The colonies a re at 
first hyaline, progressive ly t urning grey and finally black with 
most of the hyphae becoming moniloid. Sporulation was sparse on 
CMA, but occurred profusely on strips of ster ilised banana leaves 
over lying CMA. Sporodochia a re· similar to those formed on the 
bark, but tend to coalesce to form an extensive mass of conidia. 

Conidial development from bark and on banana leaves is 
similar. Conidia or iginate as a blown-out hypha! ends, at first 
hyaline and club-shaped. Cross septa develop quite early followed 
by t he format ion of longitudinal septa. Development of 
pigmenta t ion occurs soon after a ll t he septa have been formed and 
becomes more intense as the conidia age. 

Comparative stud ies made on the holotype material from 
Cuba and those collected by Kirk from Kenya with the Ma laysian 
isolate show t hat t he re is no fundamenta l difference in conidial 
morphology, size and in the number of cells making up a conidium. 
Conidia from the holotype material, however , appear to be slightly 
reddish brown with less pigmentation and hence the connective 
pores are readi ly visible . 

Canalisporium pulchrum (Hol.-Jech. &. Mercado) Nawawi &. 
Kuthubutheen comb.nov. 

Figs. 2 - 3 

Berkleasmium pulchrum Hol.-Jech. &. Mercado. Ceska 
Mykologie 38: 96 - 120. 1984. (basionym) 

Sporodochia scattered, punctiform, pulvinat e, granula r, black, 
shining, circular to e llipsoidal, up to 300 !Jm diam. Mycelium 
scanty, mostly immersed in the substratum composed of branched, 
smooth, septate, pale olivaceous brown to brown hyphae 2 - 3.5 
!Jm wide. Stroma ta absent or at most rudimentary, consist ing of 
much-branched intertwined hyphae. Conidiophores 
semi-macronematous, mononematous, fasciculate, densely 
aggregated, s imple or sparsely branched, short, septate, pa le 
brown, smooth, up to 20 !Jm high, 2.5 - 4- !Jm wide. Conidiogenous 
cells integrated, ter minal, determinate. Conidial secession 
schizolytic. Conidia arising as terminal blown out e nds of 
conidiogenous cells, initially club-shaped and hyaline, each 
surrounded by a thick layer of mucilage. Tra nsverse septa formed 
early in development, followed by longitudinal septa, at first 
thin-walled, progressively becoming thicker a nd darker and finally 
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heavily pigmented. Conidia aerogenous, solitary, broadly e llipsoidal 
in surface view, clavate in lateral view, muriform, one-cell t hick, 
smooth, evenly olivaceous brown to brown, slight ly constricted at 
the septa, 36 - 55 x 22 - 27 x 12 - 15 J.lm. Basal cell 
thinner-walled, lighter, cuneiform, 5 - 6 J.lm long x 4 - 5 J.lm wide. 
Longitudinal septa wit h narrow, barrel-shaped pores, 1.5 - 2 J.lm 
diam connecting each cell lumen late rally; transverse septa with 
pores only in the middle column of cells. 

Specimen e xamined. On rott en wood, Gombak Field Study 
Cent re, Selangor, Malaysia 20 Oct. 1987, A. Nawawi, IMI 326602. 

Conidia germinate slowly on agar by producing a germ tube 
from the basal cell. On CMA the colonies are dark, restr ic ted, 
with little aerial mycelium, attaining a diam of 10 mm in 4 weeks 
a t 25 - 27°C. Sporulation was sparse on agar but occurred 
pro fusely on strips of sterilised banana leaves overlying CMA. 
Conidia formed on agar a re s lightly smaller but otherwise 
resemble those formed on the natural substratum. 

Comparative studies on conidial morphology, s ize, colour, 
septation and the number of cells making up a conidium be tween 
t he holo type material from Cuba and those collected from India 
a nd Malaysia are listed in Table 1. 

Locality 

Cuba 

India 

~lalaysia 

Table I. Comparison of Canalisporium pulchrum 
from three localit ies 

Conidial size No . of No. of cells/ No. of cells 
(lUll) transverse conid1um in apical roVI 

septa 

27-43x23-27xl2-15 3-6 13-21 1-3 
06x25)"' 

28-50x20-29xl5- 17 3-6 ll-20 mostly 1 
(41-25) 

36-52x22-27xl2-15 4-7 14- 24 1-3 
(44x24) 

* Figures in brackets are average l ength x width . 

While there is no significant diffe re nce in conidial 
morphology and width between the 3 collect ions, their lengths 
vary slightly. The Malaysian col lection has longer conidia, less 
pigmented septa , and contains more cells per conidium. In other 
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Fig.4. Canalisporium elegans. A, habit sketch; B, stages in 
conidium formation from bark; C , conidia in surface and side 
view. 
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aspects it is very similar to the holotype material. Conidia of the 
Indian collection are darker, heavily pigmented and the major ity 
possess only one cell in the apical row. 

Collection from Kenya (JMI 285428a) Fig. 5 

The collection from Kenya which Kirk (1985) ident ified as 
Berkleasmium pulchrum appears to be quite different. The conidia 
are broadly obpyrifor m and s ignificantly la rger, measuring 34 - 56 
x 27 - 34 x 15 - 18 1-1m (avg. 48 x 30 IJm), reddish brown to brown 
with 5 - 7 t ransverse septa that are heavi ly pigmented. The 
number of cells per conidium varies from 17 - 19. The most 
obvious differe nce is the absence of a basal cell. Instead, a row of 
three, smaller, subhyaline cells is present, joined to the 
conidiophore and conidial secession appears to be rhexolytic. These 
differences have been pointed out by Rao & Hoog (1986). A 
furthe r study of conidiogenesis is necessary before any 
reclassifi cat ion is proposed. 

Canalisporium e1egans Na wawi & Kuthubutheen sp.nov. Figs. 4 - 5 

Sporodochia dispersa, punctiformia, atra, nitida, usque ad 250 
1-1m diam. Mycelium in substrate imrrersum, ex hyphis ramosis, 
septat is, laevibus, pallide brunneis, 2 - 3.5 1-1m latis compositum. 
Stromata nulla . Conidiophora semi-macronemata, mononemata, 
fasciculata, simplicia vel parce ramosa, subhyalina vel pallidissima 
brunnea, laevia, septata, usque ad 15 1-1m longa x 3 - 4 1-1m crassa. 
Cellulae conidiogenae in conidiophoris incorporatae, terminales. 
Conidiorum secessio schizolytica. Conidia ac rogena, solitaria, 
subglobosa, complanata, muriformia, olivacea brunnea vel brunnea, 
laevia, 32 - 47 x 27 - 35 x 10 - 13 IJm, cum 5 - 7 septis 
transversis et 4 (- 5) septis longitudinalibus, a tris, c rassis praedita; 
cellula basali c uneiformia, fere tenui tunicata, subhyalina, 5- 6 1-1m 
longa x 4 - 5 1-1m crassa. Lumina cellularum canal iculis tenuibus, 
pigmento apposito connexa, 1.5 - 2 1-1m diam. 

Ex ramo putrido deiecto trunci ignoti, Gombak Fie ld Study 
Centre, Selangor, Malaysia 20 oct. 1987, A. Nawawi, IMI 326603, 
holotypus. 

Sporodochia scattered, punc tiform, pulvinate, granular, blac k, 
shining, up to 250 1-1m in diam. Mycelium mostly immersed in the 
substratum, composed of branched, septate smooth, pale brown, 2 

3.5 J.J m wide hyphae. Stromata none. Conidiophores 
semi-macronematous, mononema tous, fasciculate, simple to 
sparsely branched, subhyaline to pale brown, up to 15 1-1m long x 3 
- 4 !Jm wide. Conidiogenous cells integrated, terminal, 
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A 

Fig.5. A, four conidia from the Kenyan collection (IMI 
285428a); B - C, Canalisporium elegans. Mature conidia from 
bark. 
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determinate. Conidial secession schizolytic. Conidia aerogenous, 
solitary, subglobose, flattened, one-cell thick, muriform, smooth, 
olivaceous brown to brown, 32 - 47 x 27 - 35 x 10 - 13 IJm with 
dark, thick-walled 5 - 7 transverse septa and 4 (-5) longitudinal 
sept a; basal cell cuneiform, 4 - 6 IJm long x 4 - 5 !Jm wide, 
thi nner-walled, subhyaline. The number of cells per conidium 
varies from 26 - 35, apical row with 1 - 5 cells. Cell lumina 
connected by narrow canals, 1.5 - 2 1-1m diam, each surrounded by 
a marked ring of pigmentation. A long the transverse septa, canals 
are only present in the middle column of cells. 

Conidia germinate slowl y on agar by producing a germ tube 
from the basal cell. Colonies are slow growing, restricted, at first 
grey but eventually turning dark, attaining a diam of 12 mm in 4 
weeks at 25 - 27°C. Sporulation was poor on agar but occurred 
profusely on strips of steril ised banana leaf overlying CMA. 
Conidia for med in cultures are slight ly smaller, many with only 3 
longitudinal septa. 

The three species of Canalisporium described above have 
several characters in common. They are all lignicolous with black, 
punctiform, non- stromatic sporodochia. Conidiophores and 
conidiogenesis are simi lar. Their conidia are muriform, 
complanate, generally brown with transverse and longitudinal septa 
that are highly pigmented. The basal cell is distinc t and is 
delimited f rom the spore body in pigmentation, size and thickness 
of cell wall. The pore-1 ike connectives of conidial lumina are 
remarkable in all three species. Conidial germination is by a basal 
germ-tube and their colonies are dark, slow growing and 
restricted. 
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Quadridadium aquaticum gen. et sp.nov., an aquatic 
hyphomycete with hyaline, tetraradiate conidia from 
submerged decaying bark is described and illustrated. 
The generic characters are briefly compared with 
those of somewhat similar genera: Lemonniera, 
Tetraposporium, Brachiosphaera and Flabellospora. 

The existence of large, hyaline, pearly, tetraradiate conidia 
in foam samples from fresh streams in Malaysia has been known 
to the senior author since 197 5, but the identity of the fungus 
forming these conidia remained undetermined, as it has never been 
det ected on its natural substrata and details of conidiogenesis 
were unknown. Repeated attempts to germinate and establ ish the 
fungus in pure culture were unsuccessful. A recent collection of 
submerged decaying bark pieces from a fresh water stream has 
yielded the fungus in question. Having now successfully observed 
the fungus developing on its natural substrate and conidial 
development in pure culture, we are of the opinion that it does 
not fit into any known t axa. A new genus is erected to 
accommodate it. 

Quadridadium gen.nov. 

Coloniae effusae, hyalinae, i nconspicuae. Mycelium 
plerumque superficiale, ex hyphis laevibus, ramosis, septatis, 
hyalinis compositum. Conidiophora macronemata, mononemata, 
sol i taria, erecta, simplicia, r ect a vel lev iter flexuosa, laevia, 
septata, hyalina. Cellulae conidiogenae in conidiophoris 
incorporatae, terminales. Proliferatio holoblastica et sympodialis. 
Conidia acrogena, solitaria, hyalina, tetraradiata, septata; axis 
principalis cum conidiophoris cont inuis; ramis lateralis 3 - 4, simul 
gemmantia. Conidiorum secessio schizolytica. 
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Species typica Quadricladium aquat icum sp.nov. 

Colonies effuse, hyaline, inconspicuous. Mycelium mostly 
superficial, composed of branched, smooth, septate, hyaline 
hyphae. Conidiophores macronematous, mononematous, solitary, 
erect, simple, straight to slightly flexuous to slightly fle xuous, 
smooth, septate, hyaline. Condiogenous cells incorporated in the 
conidiophores, ter minal. Proliferation holoblastic and sympodial. 
Conidia aerogenous, solitary, hyaline, septate, tetra radiate; 
principal arm continuous with the conidiophores; lateral arms 3 -
4, produced simultaneously. Conidial secession schizolytic . 

Quadricladium aquaticum sp.nov. Figs. I - 2 

Coloniae effusae, hyalinae, inconspicuae. Mycelium 
plerumque superficiale, ex hyphis laevibus, ramosis, septatis, 
hyalina, 1.5 2.5 1-1m lat:is compositum. Conidiophora 
macronemata, mononemata, solitaria, erecta, recta vel leviter 
flexuosa, interdum leviter geniculata, laevia, 1 - 5 septata, 
hyalina, 16 - 58 IJm alta x 3- 4 IJm lata. Cellulae conidiogenae in 
conidiophoris incorporatae, subglobosa vel e ll ipsoidea, 8 - 10 IJm x 
4.5 - 6 IJm, t e rminales. Prol iferatio holoblastica et sympodialis. 
Conidia acrogena, solitaria, hyalina, tetraradiata; parte centralis 
subglobosa 9 - 12 IJm in diam cum conidiophoris connexa, cum uno 
axe et 3 - (4) ramis divergentibus, simul gemmantia. Rami et axis 
leviter constricti ad basim, 41 - 67 1-1m longi x 6.5 - 7.5 IJm lati, 3 
- 6 septati. Conidiorum secessio schizolytic a. 

Habitat saprophytice in cortice decidui trunci in flumine 
immersi, Mimaland, Selangor, Malaysia, 27 Julii, 1988, A. Nawawi, 
IMI 327415 holotypus. 

This fungus was found growing and sporulating on pieces of 
decaying bark taken from a submerged log of an unidentified tree 
in a small f resh water stream at Mimaland, Selangor. On 
inc ubation at 25 - 27°C in water this fungus sporulated for severa l 
days. Conidiophores bearing conidia we re formed under wa ter and 
a lso on the moist exposed parts of the substratum. 

Fig. 1. Quadr icJadium aquaticum. A - B, Stages in conidium 
formation on bark arranged in a developmental series; C - E, 
conidiophores showing detachment scars and prol iferation; F, three 
typical conidia, one viewed from below; G, part of a conidium 
showing germ tubes. 
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Colonies effuse, hyaline, inconspicuous. Mycelium mostly 
superficial, composed of smooth, branched, septate, hyaline hyphae 
1.5 - 2.5 ~m wide. Conidiophores macronematous, mononematous, 
solitary, simple, erect, straight to slightly flexuous, sometimes 
geniculate, 16 - 58 ~m long x 3 - 4 ~m wide, smooth, 1 - 5 
septate, hyaline. Conidiogenous cells integrated, terminal, broadly 
ellipsoidal to ovoid, 8 - 10 IJm long x 4.5 - 6 ~m wide. 
Proliferation holoblastic and sympodial. Conidia l development on 
the bark begins with the formation of a small spherical swelling at 
the apex of the conidiogenous cell. This swelling is soon delimited 
by a septum, elongates slightly, becomes tetrahedral and 2-celled. 
The four arms of the conidium develop simultaneously from the 
corners of the tetrahedron, one arm always distal and continuous 
with the conidiophores, the others radiating outwardly forming an 
angle of 100 - 120° with the dista l arm. The distal arm e longates 
slightly faster than the others and is usually longe r in mature 
conidia. Septa are formed as the arms elongate. When a conidium 
reaches maturity, another conidiogenous cell develops very close 
to the attachment point and soon produces another conidium. This 
process of sympodial proliferation is repeated 3 - 4 times. 
Conidial secession is schizolytic. The conidia, if undisturbed, often 
remain attached to their respective conidiogenous cells. A small, 
circular, collarette-like scar is clearly visible on the conidiogenous 
cell after each conidium is released. Mature detached conidia a re 
tetraradiate, occasionally pentaradiate hyaline, pearly, with a 
globose to pentagonal central cell 9 - 12 1-1m in diam; attac hment 
scar distinct in side view as a conicotruncate protube rance 2 1Jm 
wide. Arms straight, cylindrical, tapering only slightly, 41 - 67 IJm 
long x 6.5 - 7.5 IJm at the widest and 3 IJm at the rounded apex, 
narrowing slightly at the base. Septa th in-wa lled, but distinct , up 
to 6 per arm. 

Conidia germinate with difficulty. On CMA germination 
occurred after 4 days at 25 - 2JOC. Germ tubes are produced 
from the apical cells or anywhere along the arms including the 
central cell. Colonies are slow growing, white, ciruclar wit h a 
slight mound, attaining a diam of 10 mm in 30 days; reverse 
concolorous. Aerial mycelium compact, hyphae hyaline 1.5 - 2.5 
IJm wide, occasionally forming spherical structures 3 - 4 1-1m diam 
terminally or intercalari ly. No sporulation occurred on dry agar 
but when strips of the colony were suspe nded in water conidia 
were formed abundantly. The pattern of conidial for mation is 

Fig. 2. Quadricladium aquaticum. A, States in conidium formation 
from bark; B, conidiophores with spent conidiogenous cells; C - D, 
typical conidia. Bars = 20 ~m. 
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similar to t hose formed on the natural substratum. Conidia, 
however, tend to be slightly smalle r in size. 

Conidia of Q.aquaticum are very similar to those of the 
aquatic hyphomycete Lemonniera de Wild., particularly Lterrestris 
Tubaki. However, members of Lemonniera produce their conidia on 
distinc t phialides borne on long, often branched conidiophores and 
a re widespread in temperate countries (Descals, Webster & Dyko, 
1977). The anamorph genus is apparently not re presented in 
Malaysia (Nawawi, 1985). 

Anothe r genus which produces conidia with simi lar conidial 
morphology and configuration to the present fungus is 
Tetraposporium Hughes, but members of t his genus a re 
dematiaceous and a re hyperparasites (Hughes, 1951). The ir conidia 
a re borne on very short, determinate conidiophores, often 
undiffe rentiated from the vegetative hyphae. 

In terms of conidiogenesis, shape and proliferation of the 
conidiogenous cells, Q.aquatkum is similar to Brachiosphaera 
tropicalis Nawawi, a common aquatic hyphomycete occurr ing on 
submerged decaying branches and twigs. Its conid ia are abundant 
in foam samples from Malaysian fresh water streams and widely 
distributed in the tropics (Descals , Nawawi & Webster, 1976). 
However , conidia of B.tropicalis possess a large, spher ical central 
cell from which the 4 septate arms radiate out. Q.aquaticum has 
a lso been considered for inclusion in Flabellospora Alasoadura. The 
type species F.crassa Alasoadura (1968), a rather common aquat ic 
hyphomycete in Malaysia, has hyaline, septate, tetraradiate 
conidia with a globose, pedunculate central axis from which t he 
obclavate a rms radiate out simul taneously. Conidia a re borne on 
long, undifferentiated, determinate conid iophores with drooping 
conidiogenous cells. The arms of t he conidia are constricted at 
their points of origin and conidial secession is by a break in the 
constriction a long the drooping peduncle. 

A leaf-litter hyphomycete described by Ma tsushima (1981) 
from Alabama, U.S.A. as Flabellospora irregularis Matsushima 
produces conidia with 2 - 4 arms radiating simult aneously from a 
globose, centra l cell. Conidia are produced on short conidiophores 
and the ovoid conidiogenous cells proliferate sympodia lly, very 
s imilar to Q.aquaticum. In recording its occurre nce the author 
commented that F.irregularis deviates somewhat f rom other 
members of the genus in its conidial morphology. This fungus has 
a lso been recorded from Taiwan (Matsushima, 1983), and is 
perhaps congener ic with Q.aquaticum. 
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Professor J. Webster of Exeter University continues to be 
the subject of our thanks for his prepublication edi torial vetting of 
this manuscript. 
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FROM MALAYSIA 

A. NAWAWI and A.J . KUTHUBUTHEEN 

Department of Botany, Unive rsity of Malaya, 
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Colispora curvata sp.nov., an aquatic hyphomycete 
from submerged decaying pe tioles is described and 
illustrated. 

Staurosporous species are the classic representatives of 
Ingoldian fungi, but scolecosporous forms are also present. A 
number of didymo- and phragmosporous aquatic species have been 
descr ibed, all assigned to characteristically terrestr ial 
anamorph-genera. Two such examples a re Pyricularia aqua tica 
Ingold {1943) with a Massar ina teleomorphic stage (Webster, 1965) 
and P.submersa Ingold (1944). Both were transferred to Dactylella 
Grove, respec tively as D.aquatica (Ingold) Ranzoni (1953) and 
D.submersa (Ingold) Nilsson (1962). Their inclusion in e it her 
Pyricularia or Dactylella is still debatable. 

An aquatic hyphomycete rese mbling P.submersa in 
conidiogenesis and spore morphology, found on pieces of 
submerged decaying petioles from a freshwater stream at the 
University of Malaya Field Study Centre in 1976 was left 
undescribed. The senior author was not convinced that i t should be 
placed in either Pyricula ria or Dactyle lla . Recently Marvanova 
(1988) erected a new genus of aquatic hyphomycet e with a single 
species, Colispora e longata Marvanova, isolated from foam in 
Czechoslovakia with similar characteristics as our undescribed 
fungus, and this is described below as a new species in the genus. 

Colispora curvata sp.nov. Figs. I - 2 

Coloniae e ffusae, hyal inae, inconspicuae. Mycelium partim 
superfic iale, partim in substra te immersum, ex hyphis laevibus, 
ramosis, septatis, hyalinis, 1.5 - 2.5 ~m latis compositum. 
Conidiophora micronematosa vel semi-macronematosa, 
mononemata, solitaria, simplic ia, recta, laevia, septata, hyalina, 
usque ad 185 ~m longa, 2.5 - 3.5 ~m lata, per usque ad 20 
prol iferationes pe rcurrentes crescentia . Cellulae conidiogenae in 
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conidiophoris incorporatae, terminales, percurrentes. Conidiorum 
secessio schizolytica. Proliferatio enteroblastica et perc urrens 
progressiv et annulos fingens. Conidia acrogena, solitaria, 
reniformia, guttulata, hyalina, laevia, 2 - 3 septata, ad apice 
rotundata, basi conico-truncata, excentrica, 25 - 38 (- 59) IJm 
longa, 7.5- 10 IJm lata, 3 - 4 ad basim. 

Ex petiol is angiospermis putrescentibus in flumine immersi, 
University of Malaya Field Study Centre, Gombak, Selangor, 
Malaysia, 3 Aug. 1976, A. Nawawi , IMI 327693 holotypus. 

Colonies on the petioles effuse, hyaline, inconspicuous. 
Mycel ium partly superficial, partly immersed in the substratum, 
composed of smooth, branched, septate, hyaline hyphae 1.5 - 2.5 
IJm wide. Conidiophores micronematous to semi- macronematous, 
mononematous, solitary, simple, straight, smooth, septate, hyaline, 
up to 185 IJm long, 2.5 - 3.5 IJm wide, with up to 20 or more 
percurrent proliferations. Conidiogenous cells integrated, terminal, 
percurrent. Conidial secession schizolytic. Proliferation 
enteroblastic, percurrent and progressive, leading to the formation 
of annellations. Conidia aerogenous, solitary, reniform, guttulate, 
2 3 septate, rounded at the apex with an eccentric 
conico-truncate base, hyaline, smooth, rich in glycogen, pearly, 25 
- 38 (-59) IJm long, 7.5- 10 IJm wide, 3- 4 IJm at the base. 

The course of an individual conidium development on the 
natural substrate was followed in a constant flow chamber 
containing a small piece of the colonised petiole as described by 
Descals, Nawawi & Webster ( 1976). The conidium starts as a 
small, oval swelling a t the e nd of the conidiophore. It e longates, 
swells considerably, becomes slightly curved and is cut off by a 
cross wall. A septum soon develops near the middle. The rounded 
apex continues to e longate and another septum develops. In the 
meantime several guttules of various sizes appear, rendering t he 
conidium pearly and foamy. It takes about 7 - 8 hr for a conidium 
to mature and become detached. As soon as a conidium is 
released, the truncate conidiophore tip resumes growth, proceeds 
for 5 - 9 IJm before producing the next conidium at a higher level. 
This process is repeated many times and results in a conidiophore 
of up to 480 1-1m long. Annellations on the conidiophore are not 
always prominent as they are thin, and colourless. They appear as 
a faint, transverse band across the broadest par t of the beaded 
port ion along the conidiophore. In old conidiophores a series of 
these annellations occurs, numbering up to 20. 

Conidia germinate soon after t heir release. On 2% MA the 
colony is at first white, turning greyish with several concentric 
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c 0 F I 
Fig. I. Colispora curvata. A - E, a conidiophore drawn at intervals 
over a period of 10 hr in a constant flow chamber showing 
the manner of conidium development. The conidiophore had 
previously produced a conidium at the point A; F, the same 
conidiophore 48 hr later; G, two conidiophores with developing 
conidia; H, typical conidia from pet iole . 
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Fig.2. Colispora curvata. A D, a conidiophore showing four 
stages in conidium formation. F - G, conidia and germination. 

zones; aerial mycelium fluffy, reverse concolorous, a tta ining a 
diam of 22 mm in 14 days at 25 - 28°C. Sporulation was sparse on 
dry agar, but occurred profusely on st rips of agar submerged in 
sterile water. It was observed that aera t ion is essential for normal 
spore for mation. Unaera ted cultures tend to produce conidia that 
are longer, many with 3 septa. 

C.curvata is essentially similar to C.elongata a nd P.submersa 
in conidiogenesis and proliferation of their conidiophores a nd in 
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having hyaline, septate, pearly conidia. Conidia of C.elongata and 
P.submersa however, are longer , fus iod to clavate mostly stra ight 
and with more septa. Colonies on 2% MA were described as 
dark-grey and greenish-grey respectively. 

We a re grateful to Professor J . Webster, Unive rsi ty of 
Exete r, for k indly re viewing the manuscript and for helpful 
comments. 
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The paper communicates 2 new species of bitunicate 
Ascomycetes viz. Didymella capparidis sp. nov. 
and Julella multiloculata sp. nov . 

Didymella capparidis sp.nov . (Fig. 1-4) 

Stroma immersed in the bark, appear ing as shining black areas 
through split bar k, upto 5 mm long, 2-3 mm wide and 100-200 p m 
deep. Ascocarps separ ate or aggregated, immersed in stroma, globose 
to subglobose , slightly papillate, 110-180 x 160- 200 pm. Wall composed 
of thick-walled polygonal, brown C·ells . Asci in basal layers , surro­
unded b y pseudoparaphyses, bitunicate, clavate, shortly stalked or 
nearly sessile , 60-90 x 14- 18 )Jm. Ascospores hyaline, !-septate , 
elliptical, tips rounded , constricted. at septum ; 27- 32 x 6-10 pm. 

Collected on dead t wigs of Capparis horida L.f. at Pune (Maha­
rashtra) 9.X.l981. AMH 7153 (Holot ype). 

Str omata a nthracina , immersa in corticem 5 mm longa1 2- 3 mm 
lata , 100-200 urn crassa , exposita per corticem . Ascomata depressa, 
immersa, numerosa, ovoidea- globosa, leviter papillata, magnit. 110-
180 x 160- 200 }lm. Paries compositae ex cellulae polygonae , atro­
brunneae. Asci basalis, paraphysoidibus, bitunicati, clavati, brevi­
stipitati, 60- 90 x 14-18 pm . Ascosporae hyalinae, ellipticae, apicem 
rotundato, uniseptatae, const rictae ad septum, 27-32 x 6-10 pm . 

Ad caulib us mortuis Capparis horida L.f. dt. 9 .X.l981. Loco: 
Pune . (Maharashtra). AMH 7153 (Holotypus) . 

There is only one stromatic species under t he genus Didymella 
viz . D. stromatica Barr & Rogerso·n ( 1982). However, the ascomata, 
asci and ascospores in t hat species are much smaller and also t he 
ascospores in D. stromatica a r e obovoid with obtuse apical end and 
mor e acute basa l tip, whereas in t he present collection they are 
elliptical and rounded at both ends . It is described here as a new 
species, the specific epithet being derived from the host genus . 
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Julella multiloculata sp. nov . (Figs. 5 , 6) 

Stromata i nnate, exposed through bark, elongated, black multi­
locular, 600-900 x 300- 400 pm. Locules many , embedded in stroma, 
arranged in a row, globose; each locule measuring 200-320 x 200-
360 Jlm; wall composed of flattened cells on inner side and irregular 
to globose cells on outer side. Asci many, in basal layers, bituni­
cate, cylindrical to club shaped, stalked to subsessile, octosporous, 
paraphysoids present, asci 120-180 x 17-25 pm . Ascospores 8, muriform, 
golden yellow to light brown 30-45 x 14-16 pm . 

Growing on twigs of Punica granatum L. at Pune (Maharashtra) 
dt. 3 . X.1981. AMH 7150 (Holotype). 

Stromata immersa in corticem, multiloculata , nigra, erumpentia 
per cortice, expos ita pro elongata rima, 600-900 x 300-400 )liD; loculi 
pluri, innati in stroma, lineati dispositi, globosi , paries compositae 
ex cellulae hyalineae, compressae; loculi magnit. 200-320 x 200-360 
Jim . Asci numerosi i n basalis strato, bitunicati , cylindrici vel clavati, 
stipitati vel subsessili , octospori, paraphysoidibus, 120-180 x 17-
25 pm. Ascosporae 8, muriformae, aureae vel pallide brunneae, 30-
45 x 14-16 pm. 

Ad caulibus mortuis Punica granatum L. dt . 3 . X.1981. Pune 
(Maharashtra) . AMH 7150 (Holotypus ) . 

This fungus is closest to Jul ella (Barr, Personal communication, 
Barr 1985 ) . However, presence of multiloculate s tromatic fruit bodies 
and 8 lightly pigmented ascospores per mature ascus distinguish 
it from other species of Julella which normally have unilocu1ate asco­
mata and usually less than 8 hyaline ascospores per ascus at maturity. 
The species is named to indicate its multiloculate nature. 
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5 , 6) 5 . stroma, 6 . ascospores . 
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ABSTRACT 

Chaecomnscia is reinstated as an older name for s ome 
species recently assigned to Ma ssar iosphaeria. Seven North 
American species are de scribed and illustrate d , including 
t he type species C. hircula. ~ew combinations are proposed 
for C. clavispora, C. phseospora, C. sambuci, C. sambucina , 
C. cyph icola, and t h e new species C. equiseci is d escribed . 

The n a me Chaecomascis, fi r st proposed by Sac cardo 
(1883) as sub genus Ill of Helanomma "Perithecia se culosa", 
has scarce l y bee n used since Be rlese (1891) raised it to 
generic rank. Two species are listed in t he checklist to 
British As comyco t ina (Cannon e t al. 1985) an d the genus i s 
included in "Uni tunicate Ascomyce t e s, inc. sed." by 0. 
Eriksson and Hawksworth (1987). Saccardo listed Helanomma 
hirculum (Karsc:en) Sac c., H. pilosellum Ka r sten, H. 
conesce n s Speg .. H . hispidulum Sacc. an d H. ? 
cucurb!ca rio i des Speg. wi c:hin the subgenus. Berlese ( 1 89 1 ) 
c:ransfer red these taxa to Chaec omas cla, but: wa s u n a ble c:o 
study C. cucurbicsrioides. He added C. jun iperina ( Karsten) 
Berlese a nd C. acul eaca ( Mou ton) Berlese. He excluded H. 
(C.) plejosporum Mouton wi th muriform ascospo r es and 
suggested t hat i t belonged in Capronla. Chaecomascia 
pilosell a is Herpocrlchiella pilosello (Karsten) Hunk ( Hunk 
1957); C. hispi du la and C. aculeoco p robably belong in 
Hcrpocrichiel la also. Th e disposit ion of othe r specie s 
except: for C. hirculn i s uncertain to me at present. 

Clemen ts and Shear (1931) designated C. hlrculo (ut 
(Karsten) Sacc.) as lectotype s pecies of the genus and 
submerged it under Lasiosphner is Clements ( - Losiosphaerio). 
T h e typificac: ion •o~as accepted in ING (Farr et al. 1979) and 
Cha ecomosc io is c:hus based upon C. hircula. This species 
was described in some dec:ail as Helanomma hirculum by Ho l m 
(1957) , who recogn ized that disposition out of Helanomma 
would b e necessary. Leuchtmann (1985) transferred c:he 
s p ecies to the expanded Hontognulo, whic h includes 
phragmosporous species (C rivelli 1983 ), bec ause of the dark 
r eddish brown , a symmec: ric , thick- walled, v erruculose 
ascospores a nd the p resence of abundant: hyphae around 
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ascomata. Honcagnula, according to the type species H . 
infernal is ( Nicss l) Bcrlcsc has abundant hyphae, sometimes 
massed as stromatic tissues or forming a clypeus over the 
sph aeroid, thin-wa ll ed ascomata, and dark reddish brown , 
symmetric, t hick-walled , verruculose dictyospores. It 
appears to b elong in the Phaeosphac ria ceae (Bar r 1987). 
Chaecomascis on the other hand has the characteristics of 
the Dacampiaceae (Barr 1987), i.e., obpyriform or obovoid 
ascomata with a wide apical papilla, peridium o f s ma l l dark 
cells that is widest and three layered in the upper regions . 
These characteristics and the dark asymme tr ic phragmospores 
are identical wi t h those of the typ e species of Hassario­
sphacr ia , H. phaeospora (Muller ) Crivelli. Thus, it is 
necessary to utilize the earlier n ame Chaecomasc!a to 
include phragmosporous species placed in Hassariosphaeria by 
Crivelli (1983) and Leuchtmann (1985), in addition to C. 
hl rcula. The enlarged concept of Hassarlosphaer ia sot forth 
by Crivelli (1983) that includes dictyosporous species is 
not accep ted h ere, not so much on account of ascospore 
se p tation but because the species, notably H. rublcunda and 
allies, differ in ascoma and locule structure to t h e ex t ent 
that they are to be re moved to Karscenula ( Melanomm a ta les , 
Didymospha criaceae). At least some of the species that 
Leuchtmann ( 1985) added to Mssseriosphaeria are closely 
related t o the type of t ha t genus. He noted that one group 
of species developed in arctic·alpine regions on dicot 
substrates a nd a second at lowe r altitudes, mostly littoral. 
on monocots. The North Ame ri can taxa included here have a 
similar diversity of substrate and distribution . 

Chaetoaoastia (Sacc.) Berlese, Icon . Pyr on . 1: 38. 1891. 
Helanomma subg. 111. Chaetomascla Sacc.Syll. Fung. 2: 

ll3. 1883. 
Hassariosphaeria 

731 8 : 141. 
(MUller) Crivelli, 
1 983. 

Dissert . ETH Kr. 

Leptospha e r ia subg. Hassariosphaeria Muller , Sydowia 4: 
206. 1950. 

Ascomata immersed becoming erumpent and appearing 
superficial when epidermis sloughed, separate or gregar ious, 
obpyriform or ovoid to globose, at times somewhat elongate 
ellipsoid, medium sized; apex wide a nd blunt, ostiole 
rounded or s li tlike: peridium composed of brown. pseudo ­
parenchymatous cells externally, darkened and t hickened in 
upper regions, internally of pallid compressed rows of 
cells, with sparse or numerous brown hyphae into substrate. 
Asci bitunica te , basal to peripheral, clavate o r cy lindric, 
4-, 6-, or 8-spored. Pseudo p araphyses cellular , in gel 
matrix, extending into os tiole. Ascospores yellowish bro wn 
becoming dark brown or red d ish brown, obovoid elongate, 
slightly or strongly asymmetric with obtuse upper hcmispore 
usually shorter and wider tha n more tapered and mo re acute 
lower h emispo rc, usually inequi late r al to s ligh tly curved, 
three to e leven septate , constricted at first formed septum, 
cell above t hi s u s ually enlarged; wall wide, dark, s moo th or 
v e rrucu1ose, surrounded by gel coating; contents with large 
globule in each cell; bis eriate or uniseriate in t he ascus. 
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Anamorphs coelomycetous where known; conidia hyaline or 
brown, one celled or one septate, (Aposphae r;io· or Conio­
chyrium-li ke). 

Saprobic , perhaps hemibiotrophic , in woody or 
he r b aceous stalks and branche s , alpine, or in mono cot culms, 
low altitudes. 

Lectotype species: C. hirculo ( Karst . ) Berlese 
(Clements and Shear 1931, Farr et al. 1979) . 

Key to North American Specie s 

l. Ascospores 3- sep tate , usually less t h nn eight per ascus; 
arctic nlpine . .. ..... .... . .. ................... . ... ........ 2 
1 . Ascospores 4 -11- s e ptate, usually eigh t pe r asc us .. . .... . 3 

2. Ascospores 17- 25.5 x 6.5-9.5 ~m . four per ascus .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. hlrcula 
2. Ascospores 14-25 x 6-7.5 ~m . six (rarely eigh t) per 
ascus .. .. .... ............... ...... ... ........ C. sambuc J. 

3. As cos pores (20 -)22-32 x 6 - 7.5 ~m. 4-6-(7-8-)sep t ate; 
alpine ................................ ..... .... . C. sambucina 
3. Ascospores wider , 7 -13 pm, 5-7-9-11-septate ............. 4 

4. Ascospores ( 3- 4 -)5-septate, 30-38 x 10 -13 pm: lower 
altitudes .... ... ............ . ...... . .... . .. . c . equiseti 
4. Ascospores (3-)7·11 - sep tate, rela tive l y narrower .. . 5 

5 . Ascomata elongate to 1 mm ; ascosporcs 3 1-39 x 7 . 5-10 pm, 
9-11-septate , conspicuously asymmetric wi t h long tapered 
lowe r hemispore: lower altitudes ...... ... ... ... C. clav1spora 
5. Ascomata rounded; ascospores no t so c onspicuously 
asymetric ................................... .......... .... . 6 

6. Ascospores 25-39 x 7- 10.5 pm; lowe r al t i t udes . .. .. . . 
........ ..... .............. . ............... C. cyphlcola 
6. Asc ospores 26 - 36 x 9-12 pm; arctic alpine .. ..... . .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. phaeospoz·a 

Chaetomastia clnvis pora (Cooke 6 Peck) Barr, comb . nov . 
Figs. 12, 13 

Hyscerium clavisporum Cooke 6 Pec k, New York State 
Museum Rep. 28: 69. 1876; Bull. Buffnlo Soc. 3: 
34. 1875 . 

Dochidea clavispora (Coo k e 6 Peck) Peck, Kcw York State 
Museum Rep . 29: 63. 18 78. 

Rhopographus c l avisporus {Cooke & Peck) Sncc. Syll. 
Fung. 2: 648 . 1883. 

Calospora clav l spors (Cooke & Peck ) Theissen & H. Sy dow, 
Ann. Myc ol. 13: 428. 19 15. 

Phaeosphaerls clovispora (Cooke & Peck) Barr in Barr et 
a l., New York Sta te Mus eum Bull . 459: 15. 1986. 

Lepcospllseria clavicarpa Ell is & Everh. J . Hycol. 1: 
43. 1885. 

Hep camerio clav1carpa (E ll i s & Everh.) Cooke, Grevillea 
18: 32. 1889 . 

Ascomnta immersed, elongnte, 500 - 1000 1-1m or more, 200 -
300 pm wide. npex obtuse, ope n ing by wide rounded or 
some what slitlike pore; perid ium 26-40 j.lm wide. Asci 88-105 
x 22-25 p m. Ascospores 31-39 x 7 .5 -10 p m, yellowish brown 
to dark b r own, obovoid, Asymmetric, l ong taper to bas e, 
u sually sl ightly curved, 9 - 11 -sep tllte , sep tation 2-1-6 or 
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3 -1· 7, constricted at first formed septum; wall smoo th, 
surrounded by gel coating. 

In dead culms of Phragmites communis Trin., eastern and 
midwestern North America. 

Materia l examined: NEW YORK: Tyre, Seneca Co . , Sep 
1871, C. H. Peck (NYS, two collections, isotype); Watkins , 
Schuyler Co., Sep, Peck, Montezuma , Seneca Co., Sep, Peck; 
Bergen swamp, Genessee Co., 14 Aug 1916, H. D. House ; 
Bonaparte swamp, Lewis Co., 23 Jun 1920, House; Newcomb , 
Essex Co., 2 Ju l 1925, House {all NYS). NEBRASKA : 
Callaway, Custer Co. , Apr 1 902, J. M. Bates , Fungi Col. 16 74 
( MASS, NYS). 

The formation of elongate ascomata with a single locule 
or sometimes several locules in a row, is one feature of the 
species. Another is the conspicuous asymmetry of the 
ascospores, the uppe r hemis por e sho r t and •oo~ide with two or 
three septa , t he lower n arrower with a long taper and six or 
seven septa. 

Chaetomastia e q uiseti Barr, sp. n o v . Figs. 8, 9 
Ascomata immersa discreta vel g re garia 330 - 440 ~m 

diametro ovoidea, apices lati, peridium 25 - 35 ~m tomentosum. 
Asci bi t unicati clavati 100-175 x 18-22 ~m . Ascosporae 30-
38 & 10·13 ]-Jm spadicea sed p allidae ad apicem fusoideae 
obovoideae 3-4-5-septatae, p ariet es verruculosi. 

In caulibus emortuis Equiseci hyema l c L ., "Spring Farm. 
Carrabassett, Frank lin Co .. Maine. 30 Aug 1971," a M. E . 
Barr 5857 lecti (MASS, holoty pus). 

Ascomata immersed, separate or gregarious, 330·4'•0 1-1 m 
di.nm, ovoid , apex wide; peridium 25-35 1-lm wide, tomentose 
with brown hyphae. Asc i 100-175 x 18 -2 2 1-1m. Ascospores 30-
38 x 10 - 13 Jim, bright brown , ends pallid, fusoid obovoid, 
only slightly asymmetric, 3 - 4 - 5-septate, constricted at 
f irs t formed septa, cell above slightly wider: wall 
verruculose, surrounde d by gel coating. 

On old stalks of Eq ul.se c um hlemal is, known only f rom 
type collection. 

This species evidently has not been found previously, 
for none of the taxa described in th e li te ra t ure is similar 
to i.t. The broad apices of ascomata make it more cons pic · 
uous than Phaeosphaer ia berlesei (Larsen & Hunk) Hedjaroude 
whi c h occ urs in t he same co llection. 

Figs . 1-13. Species of Chaecomascia. l-3. C. hirculo: 
1. ascoma in ver t i ca l section; 2. ascus: 3 . ascospores. 
4 ,5. C. sambuci: 4. habi t of asco mata; 5 . ascospores. 6 , 7. 
C. sambucina: 6. habi t of ascomata; 7. ascospores. 8, 9. C. 
equiseci: 8. habit of ascomata; 9. a scospores. 10. C . 
phaeospora, ascospores. 11. C. cyphicola, ascospores . 
1 2, 13. C. clavlspora: 1 2 . h abit of a scomat n; 13 . ascospor es. 
Standard line- 150 1-•m for fig. 1, 15 p m for ascus and asco-
spores . Habit sketches not to scale . 
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Chaetomastia h irtula ( Karste n) Berlese, leon. Fung. 1: 39. 
1891. Figs . 1- 3 
Sphaerla hirtula Karsten, Fungi Fenn . exs. n. 825. 

1869. 
Helanomma hlrtulum (Karsten) Sacc. Syll. Fung. 2: 113. 

1883. 
Honeagnula 

178. 
hireula (Karsten) Leuchtmann, Sydowia 37 : 

(1984) 1985. 
Helanomma 

1906. 
glaciale Rehm, Osterr. Bot. Z. 56: 294. 

Helanomma suldensis Rehm, Ann. Mycol. 5: 539. 1907. 
Ascomata grega rious, immersed or appearing superficial 

•oo~hcn epidermis sloughed, ovoid, 300-440 ._,m diam, up to 450 
..,m high; peridium 40 - 45 p m wide. Asci 88-120 x 11-15 Mm . 4-
spo red. Ascospores 17-25.5 x 6.5-9 .5 Mm. dark brown, 
obovoid, asymmetric , )-septate, constricted at first formed 
septum; wall verruculose, surrounded b y gel coating. 

On woody canes of Rubus spp ., herbaceous stalks of 
Cerascium, Veratrum, arctic alpine Europe, North America. 

t!aterial examined: SWEDEN: Uppland, Dalby par. , 
Jerusalem, 2 Ma y 1980, K. & L. Holm (U PS ). FINLAND: 
Mustia1a, May 1866, Kars t en, Fungi Fenn . exs. 825 (FH, 
isotype). CANADA: BRITISH CO LUMBI A: ridge north of Mimulus 
Lake, Garibaldi Prov. Park, 2 Au g 1952, M. E. Barr 607 
(MASS) . 

The tetrasporous asci and t hree - septate, dark 
ascospores arc c harac ter istic for this species. Holm (1957) 
found ascospores in the range of 22-30 x 7 .5 -10 Mm in 
European ma terial from Rubus and Cerastium. Leuch tmann 
rcmnrked on some variation between col lections from Rubus 
and Epilobium, wi th larger ascospores, and from Cersstium 
wi t h smaller ascospores (11-20 x 7.5- 10 Mm). Th e North 
American specimen on Veratrum vi ride A it. has ascospores 
t h at are intermediate in lengths between the European 
materials. 

Ch aetomastia phacospora (MUller) Barr, comb. nov. Fig . 10 
Leptosphaeria phaeospora Muller, Sydowia 4 : 208. 1950. 
Tremscosphaeria phaeospora ( Muller) Holm , Symb. Bo t. 

Upsal. 14 (3) : 165. 1957. 
Hassariosphaeria phacospora (Mul l er) Crivelli, Disscrt. 

ETH 7318: 141. 1983 . 
Ascomata immersed, ca. 440 I-'m diam, 500-550 ..,m high, 

obpyriform; pcridium ca. 1 5 Mm wide below, light brown , dark 
br own and up to 30 p m in upper regions, surrounded by scanty 
brown hyphae. Asci 150-180 x 20-23 p m, octosporous. Asco­
spores 26-36 x 9-12 pm , dark brown , obovoid, asymme tric, 
usually slightly curved, 7-9-(11-)scptate; wall t hick , 
smooth or verruculose, surrounded by gel coating. 

In stalks of Artemisia , Trise tum, alpine Europe: Phlox 
douglasii Hook., alpine western No r th America. 

Ma ter i a l examined: SWITZERLAND : Kt. Wallis, Fin delen, 
10 Sep 1895, H. Wegelin (ZT , holotype). CANADA: BRITISH 
COLUMBIA: Ridec north of Mimul~s Lake, Garibaldi Prov. Park, 
2 Aug 1952, M. E. Barr 614 (MASS). 

The North American collection matches t h e ho lotype 
material quite precisely; the only dif fere nce seen is that 
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oscospores in the holotype are smooth wal led benea t h t he gel 
coating whereas those of Barr 614 are verruculose. Muller 
(1950) found ascospores up to 41 ~m lo ng. Leuchtmnnn (1985) 
obtained Aposphaeria-like conidiomata in culture from a 
collection on Trisecum. 

Chaetomastia sambuci (Earle) Barr, comb . nov. Figs. 4, 5 
Helanomme. se.mbuci Earle. Bull. New York Bot. Garden 3: 

291. 1904. 
Ascomata gregarious, sides connected at times, imme rsed 

becoming widely erumpent, globo se, 385-550 ~m diam or 
formi n g small stromata up to 1 mm diam con tain ing three or 
four loculcs, apex rounded with minute papilla, s urface 
irregul ar or rugose; peridium (13-)25-50 ~m wi de, with brown 
hyphae at base into substrate. Asci 85-100(-130) x 10 -13 
~m. mostly 6 - s po red. Ascos:pores (14-)18 - 25 x 6-7.5 p m, 
reddish brow n, 3-septate, constricted at first formed 
septum, cell above en l arged slightly; wall v erruculose , 
surrounded by gel coating. 

Associated conidiomata similar in structu re and sizes 
to ascomata; conidia 5-9 x 4-7.5 pm. brown, globose to 
ellipsoid, one celled or one septate. (Coniothyrlum sambuci 
Earle was described from Nevada as Baker 1181 part). 

On dead branches of Sambucus spp., alpine western North 
America. 

Material examined: MONTANA: Sperry Trail, Glacier 
Nat'l Park, 27 J ul 1961, W. B. & ,;, G. Cooke 32665 (MASS). 
NEVADA: Snow Valley Pea k . Ormsby Co., 14 Jun 1902, C . F. 
Baker 1182 part (NY , holotype). 

In both col l ections cited, the ascomata are widely 
erurapent over immersed, empty ascomata and hyphae that had 
matured beneath the periderm . No features remain to show 
whether t h ese ascomata were of t h e same or another taxo n . 
Chaecomascia se.mbucina has mo r e elongate and asymmetric 
ascosp ores that develop additional septa. It is possible 
that these are simply variations within one species. 

Ch aetomasti a sambucina (Ellis & Everh.) Barr. comb. n ov. 
Figs. 6 , 7 
Lcpcosphe.eria se.mbucino Ellis & Everh. Proc. Acad . Nat. 

Sci. Philadelphia 46: 336. 1894. 
Ascomota gregar ious, occasiona l ly sides conne cted, 

immersed, 495-550 ~m dinm, 500-825 p.ra high ; peridium ca. 30 
~m wide, blackened above and up to 60 JJ m wide. ample brown 
hyphae into substrate. Asci 80 - 120 x 12-15 pm , octosporous. 
Ascospores 22-32 x 6-7 p m, dark brown or reddish brown . 
narrowl y obovoid, 4-6(7-8-)septate; wall verruculose, 
surrounded by gel coating. 

In branches of Sombucus melonocarpa Gray, alpine 
western North America . 

Mater ial examined: COLORADO: Came ron Pass, Jackson 
iso type). Co., 24 J ul 1 894, C. F . Baker ( MASS , 

Con id iomata are intermixed 
appearance to nscomata; con idia are 
cel led, 7-9 ~m. 

with and simi l ar 
brown, globose, one 

in 
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Chaetomastia typhicola (Karsten) Barr, 
Lepc:osphaerla c:yphlcola Kars ten, 

1873. 

comb. nov. Fig. 
Hycol. Fenn. 2: 

11 
100. 

Phseosphaerio 
22: 86 0 

c:yphlcola 
1968. 

(Karsten) lledjaroude, Sydowia 

Hassariosp hocrio c:yphlcola (Karsten) Leuch tmann, 
Sydowia 37: 168. (1984) 1985. 

Lept:osphacrio occidenc:alls Ellis & Everh. Erythea 2: 
20. 1894. 

Lept:osphaeria boldingerae Fautrey & Lambotte, Rev. 
Hycol . (Toulouse) 19 : 3. 1897. 

Phacosphaeria baldlngerae (Fautrey & Lam bo tte) 
Hedjaroude, Sydowia 22: 87. 1 968. 

Ascomata immersed, sepa rate or gregarious, ovoid or 
globose , at times ellipsoid, 245-430 ~m diam; pcridium 15-25 
1-1m wide, surrounded by tomentum of interwoven hyphae . Asci 
(67-)90-135 x 15·18 1Jm. Ascospor:es 25-39 x 7-10 . 5 pm, 
ye llowish brown becoming dark brown, asymmetric, sligh t ly 
curved, 3-7-9-septate; wall verruculose, surrounded by gel 
coating. 

In old culms of monocots , low a l t i t udes, Europe, North 
America (Echlnochloa crusgalll (L . ) Beauv ., Pan icum v irgacum 
L., Zea mays L. in North America.) 

Mater ial exam ined : MASSACHUSETTS: North Amhers t, 
Hampsh ire Co., 29 Apr 1959, M. E. Ba rr 2549 (MASS). KANSAS: 
Rockport, Rook s Co., Apr 189 3, E. Bartho lome w , Ell is & 
Everh . NA F 2925 (DAOM, MASS, iso type L . occidencalls); 
Stockton, Rooks Co. ,22 May 1906, E. Bartholomew Fungi Col. 
2629 (MASS). 

The concept of this species as a polyphagous one 
follows that of Leuchtmann (1985) who also described the 
formatio n of Aposphaerla-li k e conidiomata or ascomata of the 
teleomorph fr:om different isolates. Lucas a nd Webster 
(1967) also obtained the anamorph in culture. The isotype 
material o f L. occidencslls is not separable from C. 
c:yphicola. The North Amer ican specimens that I studied do 
not show the full range in variability of ascospores no ted 
by Leuchtmann which caused him to combine L. cyphlcola and 
L. baldingerae as one species. Kohlmeyer and Kohlmeyer 
(19 79 ) provided a description of L . c:yphicola in which 
ascospore sizes are 34-52(-62) x 7 ·10( - 13) pm. They 
reported the species from decaying cu l ms of Juncus and 
Sparc:lna in marine sites in North Carolina and Argentina. 

I acknowledge with gratitude the curators of herbaria 
( FH, NY, NYS, UPS , ZT) whose loans of specimens made t hi s 
study possible, and thank Dr. J. Boise for reviewing the 
manuscript. 
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ABSTRACT 

Dochidocchia is accepted for a g roup of Bocryosphaeria­
like species whos e ascospo~:es a~:e most ly one septate and 
b~:own. The type species is redescribed as D. aspers, D. 
ramulicola is accep ted, and other North American s pecies: D. 
celcidis, D. f c ucicola, D. lasi.odecma , D. q u e c cicola, are 
proposed in new combinations. Dochidocchia diapensiae is 
described as n ew. 

The genus Dochido c chia is rec ognized as a member of the 
Bot r yosph aeriaceae (Barr 1987). As in species of Botcyo­
sphacc io, the erumpent ascomata, whethet" separate or 
gro u ped , have a peridium composed of large, brown, pseudo­
parench y matous cells and produce mo re o r less abund a n t 
coa rse , b r own hyphae. The asci a r e ob l ong clavate, with 
thick endo tunica, and are basal among r e l ative ly wide, 
cellular pseudoparaphyses. The ascospo res separate species 
of Dothidotthia from s pecies of Boccyosphaec ia: t h ey are 
s hades of b rown and one t o three septat e . Associated 
coelomycetous anamorphic states are k nown for a f ew species 
an d are Di.plodia-like . 

Dochidotthia was described f or Pse udocchia 
symphorlca rp i Rehm, as a membe r of Eu-Montagnelleae in t he 
Mon tagnellaceae of t he Dothideales (von Hohnel, 19 18, 19 19) . 
Petrak (1924) recognized that i t was separate from Oc chia ( a 
genus of the Cucurbitariaceae) and compared Do chido cchl s 
wi t h Antennularia and Pscudocchia. Later (Petrak, 1927) he 
decided that i t was not separab l e from Dlbocryon. Von Ar x 
(1954) remov ed D. symphoricacpi to Gibbora, and Muller and 
von Arx (1962) included b o th Dcchldocchla and Pseudotth la as 
synonyms of Glbbera. Shoemake r (1963) concurred, as do 0. 
Er iksson and Ha wksworth (1987). But Gibbers, as well as 
Ancennulacia ( - Procovencuria ) and Dlboccyon , b e long in the 
Venturiaceae. Thei r ascomata have a peridium of sma ll 
pseudoparenchymatous cells , h yphae are narrow, asci are 
oblong o r cylindric and have a thin endotunica, pseudopara ­
physes are narro w and ofte n deliquesce n t , and known 
anamor phi c s tates are hyphomycetous . Occhia also d iffers 
from Dochidocch la in hav ing a t hree- layered, smal le r-celled 
p er idium, al t hough the anamorph ic state of 0. spiraese 
(Fuckcl) Fu c kel does not seem to be ge n e rically di ff erent 
from that of Boccyospl!serls obcusa (Schwein .) Shoema ker o r 
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Dothidoeehia ramulicola. 
The examination of numerous col lections described or 

disposed under a variety of generic names (chiefly Occhia, 
Didymosphser la , Parodiella, but: also Amphisphaeria ), permits 
compilation of the species of Dothido tthla in North America. 
Two series of s pecies are evident in the ge n us, one with 
light clear brown or light reddish brown ascospores, one or 
three septate, the other with dark redd ish b rown ascospores, 
mostly one septate. 

Oothidott:hia von Hohnel, Ber. Deutsch. Bot. Ges. 36: 312. 
1918. 
Ascomata immersed becoming erumpent, finally appearing 

superficial, usually gregarious, often in rows or in small 
rounded groups, at times connected at sides, globose, 
sphaeroid or ovoid, medium sized, rarely small; ape x 
rounded, with short or well developed papilla, of ten opening 
widely by rounded ostiole, stuffed with hyaline cells; 
surface smooth or roughened with protruding cel l s or bearing 
sho rt to elongate hyphal appendages; peridium wi de, composed 
exte rnally of rows of l arge , brown-walled , pseudoparen­
chymatous cells, of ten blackened over surface, internally of 
mo r e compressed r ows of pa lli d cells, at times wedge-shaped 
groups of ce l ts extending from lower sides, or basal port ion 
of peridium thickened and hypostromatic; hyphae dark brown, 
coarse, forming slight or well - developed subiculum beneath 
and connecting ascomata. Asci bitunicate, b asa l, clavate or 
oblong, e ndotunica t hi c k e n e d . Pseudoparaphyses cellular, 
usually wide. Ascospores yellowish to clear or dull brown 
or dark reddish brown, ellipsoid, fusoid , obovoid, ends 
obtuse or somewhat acute, straight, inequilatera l or 
slightly curved , one to three septate, infrequently one 
celled or two or more septate, not or slightly co nst ri c ted 
at septum; con te nts minutely granular, finally one globule 
per cell; wall thick, smooth or verruculose at times, 
occasionally surrounded by narrow gel coat ing; overlappi ng 
biseriate in t he ascus. 

Anamorphic states: coe l omycetous where known; 
conidiomata simi l ar in aspect and structure to ascomata; 
conidiogenesis holoblastic; conidia brown, one celled o r 
septate. 

Type species: D. symphoricarpi (Rehm) 
Plowrighcia symphoricarpi Ellis & Everh. - D. 
& Everh.) Barr 

Key co North American Species 

vo n llohne l 
aspera (F.llis 

l. Ascospores light brown (clear brown, ye ll owish b r own , 
reddi s h brown), often inequilateral or s lightly curved, 1·3 · 
se p tate...... . . .................................... .. . 2 
1. Ascosporos dark reddish brown, u s ually straight, (0· ) 1 · 
(2·)septate ... . ..................................... .. 6 

2. Ascomata much depressed; ascospores 14.5-20 x 5.5 · 
6.5 ~m , 1 - septatc, in s hor t wide asci ... . D. diapensiae 
2. Ascomata not strong ly depressed; ascospores larger, 
in oblong clavate asci. .......... ............. ........ 3 

3. Ascomat{t clothed wi t h hyphal appendages ; ascospores J. 
septate, 24-33(-38) x (6-)7.5- ll ~m . ........ . . . D. lasloderms 
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3. Ascomata not clothed wi t h hyphol appendages, slightly 
rough ; ascospore s l · ( 3·) sept a t c .. ... ... ..... ..... ... ........ 4 

4. Ascomato c ausing h ypertrophy in t wigs of Quercus; 
ascospores 2 0-24 x 9-10(-ll ) }lm. obovoid . . D. quercicola 
4. Ascomata not causing noticeable h ypertrophy; as co· 
spo r es ranging l arger ...... .................. ...... ... 5 

5. Ascomato g lobos e sphaeroid (d iam same or greater t h an 
height); ascospores (1 7 .5 -)2 0- 30( -32) x ( 6.5- )7.5- 1 1(-12.5) 
j.lm •••• •••••••• ••••• • •••••••••••• • • • ••••• • ••• • • • ••• • D. aspera. 
5. Ascomata globose to ovoid (diam mostly less t han h eigh t); 
ascospores 2 6- 39 x 10-12( -1 5.5) ~m .... . ...... .. . D. Eru c i cola 

6. Ascomata much depressed; ascospores 19 -27 x 9-13 p m 
in short wide asci ........................ .. D. col ti di s 
6 . Ascomata not strongly depressed; ascospores (15 - )18-
25( - 34) x (8-) 10-13( -1 6) pm in oblong-clavate asci .... . 
. . ..... ... ... .... ....... ........... ...... . D . r amu llcol a 

Dothidotthia aspcra ( Elli s & Everh.) Barr , comb . nov. 
1-3 

figs. 

Amphisphaer!a aspora Ellis & Everh . Bull . Torrey Bot. 
Club 27: 52. 1900 . 

Plowr!ghcla symphorico r pi Ellis & Evcrh. Proc. Acad. 
No t . Sci. Ph iladelphia 42 : 249. 1890. 

Occh!a symphori ca r pi ( El lis & Everh . ) Ellis & Everh. 
North Amer. Pyrenomyc. 249. 1892. 

Valsarla s ymphori carpi ( Elli s & Eve r h . ) Theissen & H. 
Sydow , Ann. Mycol. 1 3: 327. 1915. 

Pscudoc chia symphoricarpi Rehm, Ann . My co l. 11: 169 . 
19 1 3 . 

Dochidocchla symphoricarpi ( Rehm) von H8hnel, Ber . 
Deutsch. Bo t . Ges . 36: 312. 191 8 . 

Diboc ryon symphorlcorpi ( Rehm ) Petrak , Ann. Mycol. 25: 
301. 1927. 

Gibbera symphoricarp i (Rchm) von Arx, Acta Bot. Neerl. 
3: 85. 1954. 

Gibb e rs andersoniL Shoemaker, Canad. J . Bo tan y 4 1 : 
1421. 1 963. 

Occhia fendleraecola Earle in Greene, Pl. Bokerianae 1: 
14. 1 901 . 

Occh ia d isceg! ae Tracy & Earle in Greene, Pl. 
Bakerianae 1: 29. 1901. 

Ascoma ta e rumpent , g r egarious in group s o r rows, occas· 
s iona lly sepa rate, ( 180 -)300 -6 60 ~m di am, (180-) 320 - 495 p m 
hi gh ; ap ex rou n ded, short papillate , of ten slightly 
d epressed a round papilla; surface dul l black, slight ly 
r oughened; pe ridium (20 -)4 0-60(-80) pm •..Jide, of brown cells 
up to 1 3 p m d i a m, with coar se brown hyphae into substrate. 
Asci (65 -)8 0 - 120 ( - 140 ) x ( 10-)16. 5-23 pm. Asco spo res (17 . ~) 

20-30(-32) x (6.5 -) 7.5-1 1(-12.5 ) p m, light clea r brown, 
e llipsoid , ends tapered, obtuse or somewha t acute , often 
i nequilateral, 1·(3-)septate, slightly constricted; wall 
smooth. 

In woody bran c h es (F endle ra , Loni cera, Populus. 
Symphoric arpos, Te crsdym!s), mid and western North America. 

Ma te ria l examined: BRITISH COLUMBIA: Soda Creek , 3 Jun 
1951, J. Bancroft (UBC 2336). NORTH DAKOTA: Kulm, J.D. 
Bren c kl e. Rehm Ascom. 2040 ( BPI, NY, isotype Pseudo cthia 
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symphoricarpi); 7 Mar 1909, N.D. Fungi 260, Fungi Da k otenses 
98 (BPI, NY, as Occhi.1 symphoricarpi); 10 Hay 1914, Sydow F . 
c xot . exs. 391 (BPI, NY, as Pseudocchia symphoricarpi ). 
MONTANA: Sand Coulee, 24 Dec 1888, F. W. Anderson 110 (NY, 
holotype Plowri.ghci.a symphoricsrpi); Helen a, 1 Apr 1889, F. 
D. Kelsey (NY); Gr eat falls, f. W. Anderson, NAF 2374 (MASS, 
NY). COLORADO: Montrose, E . Bethe l 517 (NY, holotype 
Amphlsphseri s aspers); Hermosa, 4 Apr 1899, C. F. Baker 75 
and Pl. S o uthern Colorado 432 ( NY, holotype Occhi.a 
fendleraecola) ; Berkeley Bluffs, 12 May 1906, F. J. Seaver & 
E . Bethe l (NY as Occhi.a symphor ica r p1 ) ; Ma n cos, 25 Jun 1898, 
Pl. Southern Colorado 1090 (NY, holo type Occhia discegiae, 
two packets); Durango, 20 Mar 1899, C. f. Ba k er 10 and Pl. 
Southern Colo r ado 43 (NY); Durango , 2 Jul 1907, F . E. & E. 
S. Clements, Cr ypt. Form. Colorad. 43 (NY). OREGON: 48 km 
N Madras, Wasco Co., 18 Aug 1977, A. Y. Rossma n ( MASS) . 

Some v ari ab ili ty in aspect, shapes and sizes is evident 
amo ng these collections, but t h e o ver l ap among them ma k es i t 
impossible to se parate mo r e than o n e species. Although the 
specific epithet of Plowrighcia symphoricarpi i s the 
earliest, combination in Dothidocchia is precluded by D. 
symphoricarpi (Rehm ) von H8hnel. Shoemaker (1963) prov ided 
Gibbers andersoni i as replacemen t. He discussed and 
clarified confusion with this species and Griphosphaer iomn 
ksnsensls (Rehm) Shoemaker, which is also present on several 
of the collect i ons. Amphisphaerla aspers provides the 
earliest available name n ow . The ascospores are typically 
one se p tate and ascomata lac k the vestiture found in D. 
lasioderms. 

The type specimen of A. aspers bears con idiomata 
intermixed with ascomata and similar in appearance. Conidia 
are (10-)12-15 x 6-7 lliD, dark brown, ( 1-)3-septate with 
occasional ly a longitudinal septum in one cel l . 

Doth ido tthia ce l t i dis (Ellis & Everh. ) Barr, comb . n ov. 
Fies . 12. 13 
Dldy mosphaeria cel c i.di. s Ellis & Everh. Proc. Acad. Nat. 

Sci. Philadelphia 4 7: 421. 1895. 
Hicrochelis celcidis (E l lis & Ever h .) 0. Kun t ze , Rev. 

Gen. Pl. 3: 498 . 1898. 
Ascomac:a immersed , apices on l y emergent, sca tt e r e d to 

grega r ious beneath an d raising periderm, sphaeroid, 220-l•40 
p m diam, 130 -275 )Jrn high, apex. blunt; peri.dium 25-30 !Jrn , of 
large b rown pseudoparenchymatous cells. Asci 60 - 70 x 25 - 28 
p m. Asc ospores 19-27 x 9-12.5 J-Im, dar k brown , broadly 
ellipsoid, (0 - ) 1- septa te , not constricte d ; wall thick, 
smooth, at times surrounded b y gel coating. 

Figs. 1-15. Species of Do ch idotthia . 1-3. D. aspers: 1 . 
ascoma in vertical section . 2. asc u s. 3. ascospores. '•· 5. 
D. diopensiae: 4. ascus. 5. ascospores. 6. 7. D. Er utico la: 
6. hab i t of ascoma ta . 7. ascosporcs. 8, 9. D. lasiodel:'ma: 
8. h abi t of ascoma . 9. ascos p ores. 10 , ll. D. quercicola: 10. 
habi t of ascomata. ll. ascospores. 12, 13. D. celcidis : 
12. ascoma in vertical section. 13 . ascospores. 14, 1 5 . D . 
ramullcola: 1 4. habit: of ascomata . 1 5 . ascospores. Standard 
line - 1 50 p m for ascomata; 15 1-1 m for a sc i and ascospo r es. 
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In branches of Celtis occidenca lis L., eastern and 
midwestern North America. 

Mater ial examined: NE\.1 YORK: Orient, Long Island, 14 
Feb 1923, R . Latham (NY). KANSAS: Rooks Co., 23 May 1894, 
E. Bartholomew 1467 (NY, holotype, 2 packets). OKLAHOMA: 
Ripley Sluff, N. of Ripley, Payne Co., 11 Aug 1979, H. E. 
Barr 6586 (MASS). 

The protologue gives May 1895, but the collection 
marked as type is dated 23 Hay 1894. This taxon is retained 
sepa rately from D. ramulicola on the bases of much depressed 
ascomata and shorter asci. The ascospores are quite similar 
in both taxa. An anamorphic state is present on some of the 
twigs; Sphaeropsis celcid is Ellis & Everh. (Amer. Na t. 428 . 
1897) was described for such a species, having brown, one­
celled conidia 18-21 x 8-10 ~m. 

Dothidotthia diapensiae Barr, sp. nov . Figs. 4, 5 
Ascomata immer sa subcu tic ularia sphaeroidea 105-13 5 p m 

diametro 75 -90 pm alto, peridia ad 25 pm lata. Asci 
bitunicati oblongi 36-57 x 15- 18 pm. Ascosporae 14. 5 - 20 x 
5.5-6.5 p m flavidae brunneae obovoideae uniseptatae. 

In foli i s Diapcnsiae lapponicae, "N orthwest 
Territories, Baffin Island, head of Clyde Inlet, 6 Jul 
19 50," a P. Dansereau 5007062299a lccti (MASS, holotypus ) . 

Ascomata immersed, subcuticular , visible through 
thickened cut icle, much depressed to almost lens shaped in 
section, 105-135 p m diam, 75-90 pm high, apex minutely 
papillate; peridium ca. 25 pm wide at sides , 10 pm toward 
apex and base, compose d of l arge, brown, pseudoparen ­
chymatous cells, brown hyphae p e netrating substrate between 
epidermal cells. Asci 36-5 7 x 25-28 pm . Ascospores 14.5-20 
x 5.5-6.5 p.m, yellowish to light dull brown, obovoid, apex 
obtuse, tapered to base, one septate; wall smooth. 

In leaves of Diapensia lapponica L., known only from 
the type collection. 

This small species is unusual in habi t for 
bu t the large-celled pcridium and ascospore 
pigmentation permit of no other disposition. 
rare, for I have seen only one collection, and 
(1974) does not report any such species. 

t he genus, 
shape and 

It mus t b e 
B. Eriksson 

Dothidotth ia f ruticola ( Ellis & Everh.) Barr , comb. nov. 
Figs . 6, 7 
Parodiella fruclcola Ellis & Everh . J. Hycol. 4: 97. 

1888. 
Plowrighcia frucicola Ellis & Everh. in F. \.1. Anderson, 

J. Mycol. 5: 84. 1889. 
Occhi a fruclcola (Ellis & Everh.) Ellis & Everh. North 

Amer. Pyrenomyc. 250. 1892. 
Octhia clemaeidis Earle in Greene , Pl. Bakerianac 1 : 

13. 1901. 
Ascomata immersed erumpent in long rows, globose or 

ovoid, 275-550 ~m diam, 550-660 pm high, apex rounded , 
papilla inconspicuous; surface dull, rough with short h yphae 
and protruding cells; per idium ca. 50 pm wide , up to 165 p m 
at ba se , composed of brown, pseudopare nchymatous ce lls, with 
ample brown hyphal subiculum surrounding base and l ower 
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sides. Asci 115-160 x 20-22 ~m. Ascospores 26-39 x 10-12(-
15.5) ~m. yellowi s h brown to light b rown , ellipsoid, tapered 
to acute ends, 1 -( 2-)septate, not constricted at septum. 

In stems of Clemst:ls llgusr:.i.c.i.fol.i.us Nutt., also known 
on Sambucus sp., west ern North America. 

Material examined : BRITISH COLUMB I A: Soda Creek, 9 Jun 
1951, J. Bancroft (USC 2335). MONTANA: Sand Coulee, 11 Feb 
1888, F. \1. Anderson 1 24 (NY, ho lo type of P . frut: icolo, 2 
packets), also as NAF 2129 ( MASS, NY). COLORADO: Gulch 
between Sheep and Humboldt Peak, Sangre de Chris t o Range, 9 
Jul 1888, C. H. Demetrio 212 (NY as Dot:hldea insculpca); 
Fort Collins, Apr 1894, C. F . Ba ker ( NY ), Jun 1894, F. Col . 
718 (NY) ; 21 Mar 1896 , C. F. Baker (NY as 0. clemat:id.i.s); 
Durango, 19 Mar 1899 , C . F. Baker 4 and Pl. Southern 
Colora do 41 (NY, holotype of 0. clemac1.dls); Fort Garland, 
27 Jun 1907, F. E. 6c E. S. Clements, Crypt. Form. Colorad. 
432 (NY as 0. clemocldls). 

Dot:hldoct:hla fruc1.cols has larger ascospo res than D. 
aspers and more ovoid ascomata. Most of the collections 
cited above bear also Dochiden insculpt:a \lallr . - Sc.i.rrhis 
inscul p ca (\lallr.) Barr (Barr, 19 72). This s pecies forms 
shining, multiloculate ascomata containing numerous sma ll 
locules. The European and Asian Occhla llsae ( de Not. ) 
Sacc. is similar in ascospore shape and sizes and in t he 
sterile base of ovoid ascomata. That species probably 
belongs in Doch.i.docchis also, but the ascomata have a three· 
layered poridium (Muller and von Arx, 1962). 

Dothidotthia lasiodermn (Ell is 6c Everh.) Barr, comb. nov. 
Figs. 8, 9 
Lepcosphaeria lasloderma Ellis 6c Everh. Proc . Acad. 

Nat . Sci . Philadelphia 45: 135. 1893. 
Clbber1.dea symphorlcarpl Tracy 6c Earle in Greene, Pl. 

Bakerianae 1: 28. 1901. 
Herpoc:rlchla symphorlcarpl (Tracy 6c Earle) Barr in L. 

Holm, Svensk Bot. Tidskr. 62: 239. 1968. 
Ascomata erumpent separately or in small g roups, 

globose or nearly so, 450-550 ~m diam, 4 00-500 pm high , apex 
rounded with short papi lla; surface clothed wi th shor t to 
elongate, brown, septate hyphae, mostly recumbent, formin g 
limited fringe of subiculum around base; peridium 28-331-1111 
wide, of brown pseudoparcnchymatous cells 5-8 ~~~~ wide. Asci 
100-120 x 16.5-20 ,um . Ascospores 24-33(-38) x (6-)7. 5- 11 
~m. light reddish brown , oblong ellipsoid, tapered to l ess 
p igmen ted obtuse ends, usually slightly curved, 3-septate, 
slightly constricted; wall smooth or finely verruculose. 

In woody branches of Art:emlsla, Symphoricarpos , western 
North America. 

Material examined: COLORADO: 
Hesperus, 27 Jun 1898 , C . F. Baker, 
173 (NY, holotype C. symphoricarpi, 
Sprucemont, Oct 1892, H. E. Jone s 
laslodarma). 

Creek of Mt. 
Southern Colorado 

Bob 
Pl. 
2 packets). NEVADA: 

2 (NY, holoty pe L. 

I am indebted to Dr . J. Bois e for t he suggestion that 
Lapcosphaarla lasioderms could provide t h e e arlier name. 
Desp ite the presence of hyphal appendages on the ascoma ta, 
other aspects, i.e., the large pseudoparenchymatous cells 
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composing the peridium and ascospore shape, are congruent 
with species of Dothidotthia . Both L. Ho lm (1968) and Barr 
(1984) expressed reservations about placing C . symphoricarpi 
in Herpocrichia. The redisposition of this species remove s 
a disparate element from Herpotrichia sensu str . 

Do th idotthia qucrcicola (Ellis & Everh.) Barr, comb. n ov . 
Figs. 10, 11 
Otthia querclcola Ellis & Everh. North Amer. Pyrenomyc. 

250. 1892 . 
Ascoma ta erumpe n t, densely gregarious on stout 

stromatic base, dull black, 220·330 p m diam, apex rounde d, 
minutely papillate , slightly depressed around papi ll a; 
peridium ca . 30·40 pm wide at s i des and over apex, up to 120 
pm at b ase, composed of reddish brown, pseudoparenchymatous 
cells, 8·10 p.m wide, with coarse reddish brown hyphae into 
substrate . Asci 70-80 x 18·20 p m . Ascospores 20·2 4 x 9· 
10 ( ·11) pm, light clear brown, obovoid, apex ob t use, tapered 
t o obtuse bas e, l · septate, not or slightly constr i cted; wall 
smooth. 

Causing some hypertrophy in small tw i gs of Quercus alba 
L., New Jersey , k nown only from t ype collec t ion. 

Ma teria l examined: NEY JERSEY: Newfield, 30 Jan 1880, 
J. B. Ellis 630 (NY, holotype) . 

This spec i es is close in sizes to the midwestern and 
western collections of D. aspers. The mor e obovoid and less 
symmetric ascospores and some h y pertrophy of the host serve 
to distinguish D. quercicola. 

Dothidotthia ramulicola (Peck ) Barr, Mycotaxon 29: 503 . 
1 987 . Figs . 1 4 , 15 
Sphaerla ramulicola Peck, Ann. Rep. New York S tate Mus . 

25: 104. (for 1871) 1873. 
Lepcosphaeria ramuli cola (Peck) Sacc . Syll. Fung . 2 : 

26. 1883. 
Neodeightonla ramulicola (Peck) Barr in 

Bull. Ne w York State Mus. 459: 39. 
Ba rr 

1986. 
et a 1. 

Didymosphaerla accedens Sacc . in Fairman, Proc . 
Rocheste r Acad . 48. 1890. 

Hi.crotheli.a accedens (Sacc.) 0 . 
3:498. 1 898. 

Kun tze, Rev. Gen. Pl. 

Didymosphaeria vegans Ell is & Everh . Pr o c . Acad . Nat. 
Sci. Philadelph ia 4 5: 446. 1893. 

Hicrothelia vegans (Elli s & Everh. ) 0. Kuntze, Rev. 
Ge n. Pl. 3: 498 . 1 898 . 

Valsaria magnoliae Ellis & Everh. J. Mycol. 10: 170. 
1904. 

Asc oma t a gr eg arious to c r owded with sides grown 
togethe r at times , immersed beneath per iderm, becoming 
erumpent in rows or groups, at times separate, g lobose or 
sphaero id, (200 ·)300-450(·550) pm diam, 220 - 330(·385) pm 
high; ape x rounded or short papil late; per i dium 3 5·50 ( · 104 ) 
).liD wide , surrounded by ample c oarse, da rk brown hyphae . 
Asci 75 · 120(·15 5) x 14·30 pm, at times only 4 - spored. 
Ascospores (15·)18-25( · 34 ) x (8·)10·13( ·16 ) ).lm, dark b r own, 
ellipsoid, oblo ng or subglob os e , ends rounded, (0 -)1·(2 ·) 
septate . not or scarcely const ricted; wa ll smoo t h or 
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verruculose, sur rounded by gel coating at times. 
1\namorph: Dlplodla-like: Conidiomata similar to and 

intermixed with ascomata; conidia (10-)1 5-23 x (5-)7.5-10.5 
p m, brown, broadly ellipsoid, one celled or one septate. 

In t wigs and branches of various woody angiosperms 
(Carya, Ceanothus, Fr axlnus , Hagnolia, He nispermum, Ostrya, 
Ulmus), eastern No r t h America with occasional collections 
from midwestern or wes ter n states. 

Materia l examined : ONTARIO: London, 5 May 1893, J. 
Dearness (NY with Fencstella princeps); London , 30 May 1893, 
J. Dearness 2110, 2113B an d 31 May, 2113 (NY, syntypes of D. 
vagans); Jul 1893 (NY, as D. vagans); Nov 1903, F. Col. 2100 
( MASS, as Valsaria magnolioe). MASSACH USETTS: Conway, 8 Feb 
1962, Barr 3181 (MASS); Baptist Hill, Conway, 30 Dec 1979, 
Barr 6658 ( MASS). NEll YORK: Greenbush, May 1871 , C. H. 
Peck (NYS, holotype Sphacria ramulicola), sine data (NYS); 
Lyndonvil le, May 1889, C . E. Fairman (NY, isotype D. 
accedens). IOWA: Le d ges State Park, Boone Co. , 25 Jun 
1 982, M. E. Barr 6940 (MASS). CALIFORNIA: Claremon t , Los 
Angeles Co., 12 Mar 1911, C. F. Baker & Metz (NY on Pl. S. 
California 5382 of Th yridium tuberculatum Reh m and Volsa 
ceanor:hl Rehm). 

Occas ionally the ascospore s may develop several 
additional septa, both transverse and longitudinal, although 
these septa do not b ecome as dar k or conspicuous as the 
original one. The anamorphic state is associated with the 
tc l comorph in the type collect i on as well as in several 
other collec tions on Ulmus. In culture, Barr 6658 produced 
slo,.•-gro·..:ing dark colonies in which coni d iomata developed. 
Conidiogenesis •.;as holoblastic. The conid i a •.Jere brown, 
mostly one septate, 10-12( - 18) x 5-8 pm . On Magno lia and on 
Henlspermum simi l ar conidiomata are also present. 

Dochidotthla ramulicola seems to be a dark and septate­
spored coun terpart to Botryosphaeria obcusa . In that 
species ascomata show simila r variations in size, and in 
formation of papilla, and ascospores are ( 18- )22-27( - 34) x 
7-12(-15) p m, but remain hyaline and one ce lled. Conidia 
(Sphaeropsis sp., Shoemaker, 1964) are 22-26 x 10-12 J.l lll, one 
celled or one septa te and brown. 

I acknowledge with grat itude the curato r s of herbaria 
(BPI, NY, NYS, UBC) whose loans of specimens made this study 
possible. Dr. J. Boise reviewed the manuscript, and 1 thank 
her for her suggest ions. 
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The number of marine fu ngi known from mangrove 
habitats has inc r eased as many new species have 
recent l y been described (Kohlmeyer, 1984; Kohlmeyer & 
Schatz , 1985; Hyde & Borse , 1986a,b; Hyde & Jones , 1986; 
Kohl meyer & Vittal , 1986). I n this paper a new mangli­
colous f ungus from pr opr oots and branches of Rhizophora 
mucronata Laro . is described . Rhizophila mar ina gen . et 
sp . nov. is characterised as havi ng one-celled ascospores 
~-1ithout appendages , unitunicate asci without an apical 
apparatus a nd large thick-wa lled ascocarps which are 
immersed in t he substratum. 

RHIZOPHI&A gen. nov . 

Ascocarpii grandii , globosi vel subglobos i, in l i gno 
immer si, ostiolat i, papillati , periphysat i, coriacei, 
fusci ad nigri, solitarii vel gregarii. Cum paraphyses 
Asci octospori, clavati, peduncul ati , unitunicat i, lepto­
dermi cum apice incrassatulo , sine apparatu apica li, ex 
base et lateribus ascocarporum muri evolventes. Asco­
sporae 2-3 seriatae, ell ipsoideae vel fusiformae, uni­
cellulares, f lavidae vel fulvae. Substratum in ligno 
mortuo mangrovis. Typus Rhizophila marina Hyde & Jones 
sp. nov. 

Ascocarps large , g l obose to subglobose, immersed in the 
substr atum, ostiolate, papillat e, per iphysate, coriaceous, 
dark brown to bl ack, solitary or gregarious. Paraphyses­
like s tructures irregul ar in morphology, septate. Asci 
8- spor ed, clavate, pedunculate, uni tunicat e , thin- wal l ed 
with an indis t inct apical thickening , wi t hou t an a pical 
apparatus , developing f r om ascogenous tissue lining the 
base a nd sides of the ascocarp wall. Ascospores 2- 3 
seriate , ellipso idal or fusiform, one-celled , yellowish to 
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yellowish brown. 
Substrate intertidal 
mangrove roots. Type 
species Rhizophi~ 
marina Hyde and Jones 
sp . nov. 
EtymoZogy From the 
Latin RhizophiZus, 
meaning growing on 
roots, in relation to 
the habitat of the 
genus . 

RHIZOPHILA MARINA 
HYDE et JONES sp. nov. 

Ascocarpii 500- 965 ~m 
lati , 425-730 ~m longi, 
globosi vel subgl obosi , 
immersi, ostiol ati, 
papillati, periphysati, 
coriacei, fusci vel 

l Q) 

nigri, solitarii vel gregarii. Peridium 45-112 ~m 
crassum, 2-stratum, stratum externum, crassum, cum pig­
mente nigro, cum hyphum irregularibusque ; stratum 
internum , l e p todernum, hyalinum, ex cellulis leptodermis 
elongatis irregularibusque compositum . CoZZum ad per 
515 ~m l o ngum x 113-198 ~m latum , nigrum. Cum p a raphyses. 
Asci 74-101 ~m longi x 13-24 ~m lati , octospori , clavati , 
peduncul ati, unitunicati, l eptodermi, s ubtruncati , sine 
apparatu api cali, ex base et l ateribus ascocarporum muri 
orientes. Ascosporae 20- 28 x 7 -10 ~m, 2-3 seriatae , 
ellipsoideae ad fusiformes , unicellulares, hyalinae cum 
immaturae , flavidae ad fulvas cum maturae. CoZonae in 
SW/CMA, albae, floccosae , celeri ter crescentes, sine 
ascocarpi s evolventi bus. Substrata radices et rami 
Rhizophorae mucronatae. 

RHIZOPHILA MARINA HYDE et JONES sp . nov. (Figs 1-17) . 

Ascocarps 50Q-965 ~min diameter, 425-730 ~m high , globose 
to subglobose, immersed, ostiolate, papillate, 
periphysate , coriaceou s , dark brown to black, solitary or 
gregarious. Peridium 45-112 ~m thick , 2-layered; the 
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Figs. 1-17. Rhizophi La marina . Figs. 1- 5. Diagrammatic 
representati on of : 1. Cross section through ascocarp ; 2 . 
Peridium; 3 . Paraphyses-l ike structures ; 4. Ascospores and 
5 . Ascus. Figs . 6-15. Light micrographs. 6- 8 . One- celled 
ascospores . 9- 11. Asci at various stages of development. 
Note the truncate ascus tip in 11 and the paraphyses-like 
str uctures in 9 and 10 . Bar lines 1, 2 = lOO~m ; 
1-11 = lO~m. 

outer layer, thick , composed of a highl y melanised layer 
of irregular hyphae interdispersed at the outside with t he 
host cells, the inner layer, thin, hyaline, composed of 
irregular thin- walled e l ongate cells which fuse with t he 
paraphyses-like structur es . Necks up t o 515~m l ong x 113-
1 98~m in diameter, black , of similar structure to t he asco­
carp outer wall layer . Paraphyses-l ike s tructures , 3-ll~m 
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12. T.S. Ascocarp; 13. Pe ridium. Note the inner wall layer 
(arrowed); 14, 15. Neck of ascocarp with periphyses. Figs. 
16, 17. S.E . M. of ascospores which have a granular wall. 
The mucilaginous material on the polycarbonate membrane 
surface may be the remains of the paraphyses-like struc­
tures. Bar lines 12-15 = lOO~m , 16, 17 = 10 ~m. 

wide, consisting of irregular shaped cells, septate . Asci 
74-101 ~m long x 13- 24 ~m in diameter, 8-spored, 2-3 
seriate, clavate, pedunculate, unitunicate, thin-walled 
with an indistinct apical thickening, slightly truncate, 
without an apical apparatus, developing from ascogenous 
tissue lining the base and sides of the ascocarp wall. 
Ascospores 20-28 x 7- 10 ~m, ellipsoidal to fusiform, one­
celled, hyaline when immature, yellowish to yellowish­
brown at maturity. CoZonies on SW/CMA white, floccose, 
fast growing, no fruiting structures developing . Substrate 
prop roots and branches of Rhizophora mucronata collected 
from Brill ant mangr ove, Seychelles. Distribution Indian 
Ocean (Seychelles), South China Sea (Brunei), Straits of 
Malacca (North Sumatra, Thailand), Pacific Ocean (Ba li). 

HoZotype : RhizophiZa marina January 5th, 1984 , f rom the 
Seychelles. Herb. IMI.325411, slides 1-10. 

I sotype : Dried wood from the Seychelles. 

EtymoZogy : From the Latin marinus = marine, desc ribing the 
habitat of the species. 

Other material examined: Intertidal roots of Rhi zophora 
sp., Kpg. Serasa mangrove , Brunei, KDHOOOl, KDH0016, KDH 
0046; Intertidal prop roots of Rhizophora sp., Kpg . 
Nelayan mangrove (near Belawan), North Sumatra, KDH0227; 
Intertidal prop roots of R. mucronat a , Phang Nga Bay, 
Thailand, 14/1/88, KDH0926; In t ertidal prop roots of R. 
api cuZata Blume , Kuta Beach mangrove , Bali, 5/ 2/ 88 , 
KDH1069 , 1010 • 

RhizophiZa marina cannot be assigned to any family of the 
Ascomycotina wi th any certainty, although it has affinit ies 
with the Phyllochoraceae and may well belong here. However, 
unlike members of this family, the a scoca rps have thick 
walls and the asci lack a narrow apical annulus. Rhizo­
phiZa shares many characteristics with the genus GZomere ZZa 
Spauld & V. Schrenk, but differs in that the peridia l wall 
in GZomereZZa is composed of angular cells, as opposed to 
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irregular hyphae, i s one layered rather than two and the 
ascospores a r e hyaline as opposed to yellow or brown. 
Species of GZomereZZa also generally develop in leaf 
tissue and often under a stroma, but the extent of stroma­
tic development varies (v. Arx & MUller, 1954). 

RhizophiZa may also be included in the Gnomoniaceae; 
however , t he fungus has paraphyses- like structur es and 
asci lack an apical ring- like structure , characteristics 
inconsistent with members of this family. 

Rhizophila i s characterised by having yellowish- brown one­
celled ascospores without appendages, and clavate unituni­
cate asci . Ascocarps are large, thick-wall ed, coriaceous, 
black, periphysate and with paraphyses- like structures. 
The fungus differs from any previous marine species known 
to us and because of its ubiquity in mangrove material is 
described as a new species. 

R. marina was collected in the Seychelles on 50 occasions 
from mangrove prop roots and branches collected at 
Brillant and Anse Boileau mangroves . It was noted as 
Ascomycete sp. (4) in previous publications (Hyde , 1985, 
1986; Hyde and Jones , 1988) and was regarded as a common 
species in the mangrove ecosystem. It has also been 
collected f r om Kpg. Serasa mangrove, Brunei, Kpg. Nelayan 
mangrove, North Sumatra, Phang Nga Bay, Thailand and Kuta 
Beach mangrove , Bali, Indones ia. It has been identified 
from Rhizophora mucronata and Rhizophora apiculata prop 
root s . R. marina was identif i ed on material t ha t was sub­
merged during high tide and was associated with marine 
borers, barnacl es, seaweeds and other marine fungi (i.e. 
LuZworthia grandispora Z.leyers , Keissleri eUa bZepharo­
spora Kohlmeyer & Kohlmeyer) . 
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MARINE FUNGI FROH INDIA. III. ACROCOROIOPSIS PATILII 
GEN. ET . SP. NOV. FROH 1'1ANGROVE HOOD 
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During investigations into the mangrove inhabi t ing 
fungi from the coast of Maharashtra (India) and Brunei , an 
ascomycete with large black conical ascocarps was encoun­
tered. A new genus is describ~d to accommodate this 
fungus which cannot be assigned to any genera of the 
Ascomycotina. 

ACROCORDIOPSIS gen . nov. 

Ascocarpiis concis vel semiglobosis, superficial ibus, 
solitar iis vel gregariis, nigris, os t iol atis, carbonaceis . 
Pseudoparaphysibus numerosis, filiformibus, persistenti­
bus , anastomosantibus , sep tatis. Asci octospori s , bituni­
catis, cyl i ndricis, peduncul atis . Ascospor is hyal inis, 
uniseptatis constric tus, ad septis, ovoideis ve l ellip­
soideis , gu ttulatis . Typus generis: Acroaordiops i s 
patilii Borse e t Hyde . 

Ascocarps conical or semiglobose , superficia l, solitary or 
gregarious, bl ack, ostiolate, carbonaceous. Pseudopara­
physes numerous , filiform, persistent , a nastomosing , sep­
tate. Asci eight- spored, bitunicate, cylindrical, 
pedunculate , with ocul a r chamber . Ascospor es hyaline or 
s l i ghtly yellow, one-septate, constricted at t he septum, 
obovoidal or e llipsoidal, gu ttu l ate. Type species : 
Aa~oao~diopsis patilii Borse et Hyde . 

Etymology : Aaroaordiopsis in reference to the congruity 
with the genu s Aaroao~dia Massa l . 



ACROCORDI OPSIS PATILII sp. nov . (Figs 1-10) 

Ascocarpiis l-3mm latis , l - 2mm longis , conicis vel 
semiglobis , superficialibus, solitariis vel gre~ariis , 
nigr is , ostiolatis, carbonaceis. Peridiis 240-350~m 
crassis. Pseudoparaphysibus hyalinis, filiformibus , 
persistentibus, numerosis, septatis, anastomosantibus . 
Ascis 150-250~m longis, 12-16~m latis , octosporis, 
bitunicatis , cylindricis, pedunculatis. Ascosporis 
16-25~m longis, 10-16~m latis, hyalinis, unisept atis, 
cons trictis ad septis, ovo ide is vel ellipsoideis , 
guttulatis . Substratum lignum mortuum Aviaenniae albae 
Bl. et Rhizopho~ae mua~onatae Lam. Holotypus: I . M.I . 
297769 . 

Ascocarps l-3mm in diameter x l-2mm high , conical or semi­
g l obose , superficial , solitary or gregarious , black, 
ostiolate, carbonaceous . Peridium 250-350um thick , two 
layered; outer layer 240-338um, t hick, black, pseudo­
parenchymatous , composed of thick- walled black cells; 
inne r l ayer 9- 14um thick, hyaline-light bro,m , merging 
with pseudoparaphyses, composed of irregular elongate thin­
walled cells. A t hird a r ea of ~ectangular thick-walled 
cells, brown in colour, fills t he angle between the cover 
and basis of the ascoma. Pseudoparaphyses 0 . 5- 1 .5um, 
hyaline , filiform , persistent, numerous , anastomosing and 
sparsely septate . Asci 150-250 x 12-16~m , eight spored, 
bitunicate, cylindrical , pedunculate, with an apically 
thickened r efrac tive region and an ocular rhamber , develop­
ing from base and corners of the ascocarp. Ascospores 
16-25 x l0-16um, hyaline , one septate , constricted a t the 
septum, ovoidal or ellipsoidal, one large guttule pe r cell. 
Substratum on intert ida l wood of Aviaennia alba Bl. and 
Rhizopho~a mua~obata Lam . 

Figs 1- 10. Aa~oao~diopsis patiZii : light micrographs . l, 
2 . Conical ascocarps with re l eased spore mass (arrowed). 
3. Section through ascocarp. The wall is black, 
carbonaceous and individual cells are indistinguishable in 
mature specimens. A pa l lisade- l ike area of parallel cells 
is present at the rim. 4. Gregarious ascocarps. 5 , 6 . 
Squash showing asci , filiform pseudoparaphyses and asco­
spores. Note the ocular chamber of the ascus and 
ref r ac t i ve apical thickening (5 arrowed) . 7-10. Asco­
spor es . Bar s : Figs . 1,2,4 = l mm; Fig . 4 = 500~m; Figs. 
5-10 = lOum. 
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Holotype : collected from Malvan (Haharashtra) , Indian 
Ocean (India) , 30 . 10 . 1981 on intertidal wood of Avicennia 
aZba Bl. I.H . I. 297769. 

Specimens examined : ~ITM No . 58 , 30 .4.1982, on intertidal 
wood of Avicennia aZba ; Nn1 No . 59 , Bankot , 29.3.1983 , on 
intertidal wood of RhizophoPa mucPonata Lam; MRM No. 60 , 
Malvan , 18.4 . 1983 , on intertidal wood of Avicennia aZba ; 
KDH 0071, October 1985 , on mangrove wood , Brunei . 

Attempts to locate a suitable genus to accommodate this 
mangrove species were unsuccessful and ther efore a new 
genus Acrocordiopsis is formed to accommodate this taxon . 
AcPocordiopsis is characterized by having large conical 
superficial ascocarps (Figs 1- 4) , with a thick 
carbonaceou s wall , narrow anastomosing hamathecial tissue 
(Figs 5,6) a nd cylindrical asci with an ocul ar chamber and 
a refractive apical thickening (Figs 5,6) . Ascospores are 
hyaline , symmetrical , hi- ce lled and without appendages 
(Figs 7- 10) . These characteristics indicate t hat 
Acrocordiopsis can be placed in the Helanommatal es (sensu 
Barr , 1983), Dothideales or Pyrenula l es (sensu Hawksworth 
and Eriksson, 1986) . 

AcrocoPdiopsis may belong i n the Pyrenulaceae 
(Pyrenulales) where it has affinities with Acrocordia 
Massal and AcrocoPdieZZa 0 . Eriksson (RequineZZa Fabre?). 
However, AcrocoPdia is a lichen forming genus and t he asc i 
are capped by a meniscus staining in Congo Red (Eriksson, 
1981). The meniscus does not occur i n AcPocordiopsis , 
a l though the tip of the ascus is thickened and refractive . 
In Ac~oco~dieZZa (bark saprophyte) , the ascospores are 
multisep tate with lenticular locules , the asci also have a 
meniscus (manubrium) , while t he ascocarps a r e immersed 
(Eriksson, 1982). In AcPocordiopsis , the ascocarp wal l 
structure is also different from the above species. 

AcPocordiopsis also has affini t ies with the genus 
PeridiotheZia Hawks\v . (Phaeosphaeriaceae), a non- lichenized 
saprophytic (?) genus (Hawkswor th, 1985). However, 
AcrocoPdiopsis cannot be accommodated here as i n 
PePidotheZia , the pseudoparaphyses are cellular and blue 1n 
iodine, the ascocarps are sma ller and the ascospores are 
brown (Hawksworth, 1985). 

AcPocordiopsis is probably bes t included in t he 
Melannommataceae (Melanommatales - sensu Barr, 1983 ; 
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Dothideales - sensu Hawksworth and Eriksson, 1986), since 
the ascocarps are ostiol ate and possess a well developed 
hamathecium of the narrow, branc hed and anastomosing 
sparsely septate trabecul ate type. It has affinities wi th 
the genus Ast~osphae~ielLa Sydow (Hawksworth, 1981) 
although ascospores in these genera differ greatly . In 
Aa~oao~diopsis the ascocarp wall is composed of thick­
walled black cells which are i ndistinguishable in mature 
s pecimens , while at t he rim an area of pallisade-like rows 
of parallel cells is present . This type of wall structure 
is also found in Ast~osphae~iella , while the ascocarps are 
a l so conical. However, ascospores differ in 
Ast~osphae~iella as they are elongate- fusiform , usually 
brown or red- brown and surrounded by a gelatinous s heath 
when young (Hawksworth, 1981). Fur t hermore 
Ast~osphaeriella species develop on monocotyledon 
petioles. 

Aa~oao~iopsis patilii was collected in Brune i a nd India 
i n the upper intertidal region of mangroves. The asco­
carps a r e large (l- 3mm hi gh x l-2mm l ong) compared to mos t 
fungi f r om marine or brackish water habitats; other mar ine 
species with large superficial ascocarps include 
Rosellinia sp . (undescribed ascomyce t e) and Caryospo~ell,a 
~hizopho~ae Kohlmeyer , and both species are known f rom 
mangrove habi tats . It i s also inter esting to note that 
many very l arge spored ascomycetes have been coll ected 
from t he mangrove habitat, which is an unusual feature for 
mar ine ascomycetes . Aigialus grandis Kohlm., A. parvus 
Kohl m., Cuaullospora mangrovei Hyde and Jones and 
Halooarpheia r~t~~giriensis Patil and Borse all have asco­
spor es with dimensions above SS~m . Lulwor thia grandispora 
is the l argest Lulwor thia sp . and this is a l so found in 
mangrove habitats . 
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NEW SPECIES IN THE LICHEN GENUS XANTHOPARMELIA 

(ASCOMYCOTINA: PARMELIACEAE) 
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Abstract: The following new species in the lichen genus Xanthopannelia fro m 
North and South America, Australia, Lesotho, South West Africa/Namibia, and 
South Africa are described as new: X. afrolaviCQ/a Hale, X. amplexuloides Hale, 
X. au.siana Hale, X. caJarinae Hale, X. cirrhomtdullosa Hale, X. coneruptcns Hale, 
X. conjuncta Hale, X. granulata Hale, X. harrisii Hale, X. idahotiiSis Hale, X. 
imbricata Hale, X. inflata Hale, X. khomasiana Hale, X. kotisephola Hale, X. 
lipochlorochroa Hale & Elix, X. luderiuiana Hale, X. mapholanengensis Hale, X. 
m axima Hale, X. neowyomingensis H ale, X. norco/ora/a Hale, X. 
norlobaronica Hale, X. norwalteri Hale, X. protolu.sitana Hale, X. protoquintaria Hale, 
X. psomorstictica Hale, X. pustulosortdiata Hale, X. salamphixantha Hale, X. 
sa/erupltns Hale, X. salkiboensis Hale, X. springboktnsis Hale, X. 
subamplexuloides Hale, X. subbullata Hale, X. subconvoluta Hale, X. sub/uminosa 
Hale, X. submougeotii H ale, X . substenophylloides Hale, and X. tsekensis Hale. 

Xanthoparmdla afrolavlcola Hale, sp. nov. (Figs. 1, 2) 
T hallus laxe adnatus, fragilis , 5-7 em latus, lobis sublinearibus, 1.5- 4 mm latis, supcrnc 

oontinuus., emaeulatus., isidiatus., isidiis cylindricis, subtus pallide brunncus., sparse rhi7jnosu.s. 
Thallus loosely adnate on rock, rather britt le a nd easily breaking apart, 5-7 em broad, darkish 

yellow green; lobes subirregular to sublinear, 1.5-4 mm wide, irregularly dichotomously branched, 
subimbricatc; upper surface continuous to faintly white maculate in patches, shiny, moderately to 
densely is idiate, the isidia cylindrical, thin, 0.06- 0.08 mm in diameter, 0.1 -0.4 mm high, black 
tipped, unbranched or sparingly branched (fig. 2); lower surface plane, light brown, sparsely 
rhi:t.ina te, the rhizines pale brown, coarse, simple, 0.2-0.5 mm long. Pycnidia common; conidia 
cylindrical, 0.5 x 5-6 1-'m. Apotheeia lacking. 

Chemistry: psoromic, norpsoromic, usnie acids. 
Type eoUcetion: Natal Table Mountain ncar Pictermaritzburg. elev. 650 m, Natal Province, South 

Africa, Grid 2930 OA, Hale 74104 (US, holotype; PRE, isotype). 
Addit ional specimens examined. S.W.A./Namibia: Waterberg Plateau National Park (E of 

Otjiwarongo), Grid 2017 AC, Hale 80923, 80984,81048, 81058 (US). 
This rare species is related to the American psoromie acid-containing X. /avicola (Gyel.) Hale, 

which ha.s gl~. partially crumpcnt isidia and a darker, moderately rhizinate lower surface. 

Xantboparmelia amplexuloides Hale, sp. nov. (Figs. 3,4) 
Thallus adnatus, saxieola, 5- 8 em latus, lob is subirregularibus, 1.2.5 mm Ia tis, superne continuus, 

emaculatus, modice isidiatus, isidiis subglobosis, subtus planus, brunncus., modicc rbizinosus. 
Thallus ad nate, rather soft and fragile, 5-8 em broad, light yellowish green to ye llowi~h green; 

lobes subirregular, 1-2.5 mm wide, apically subrotund and irregularly branched, imbricate; upper 
surface continuous, shiny, rugose with age, moderately to densely is idiate, the isidia initially 
subglobose, subcylindrieal at maturity, 0.08-0.12 mm in diameter, to 0.5 mm high, tips synconicate 
to weakly epieon ieatc, pale, very rarely crumpent or breaking off, unbranched (fig. 4); lower surface 
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figures 1- 4. Species of Xantlropamrelia: 1, X. afrolavicola (Hale 74104, ho1otypc:); 2. SEM 
enla rgement of isidia of X. ofrolavicola; 3, X. amplexuloides (Hale 78874. holotypc); 4, SEM 
c:nlargemcnt of isidia of X. amplexuloides. Scale in mm. 
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plane, pale brown, moderately rhizinate, the rbizincs pale brown, simple, 0.2 - 0.4 mm long. Pycnidia 
lacking. Apothecia substipitale, 1- 2 mm in diameter; spores 5-6 x 9-11 ~m. 

Type collection: 38 km W of Bloemfontein on north side of Hwy R64, elev. 1500 m, Orange Free 
Stale, South Africa, Grid 2926 BA, Hale 78814, 3 Nov. 1986 (US, holotype; PRE, isotypc). 

Chemistry: norlobaridone, unknown Rfc 12, and usnic acid (del. J. A. Elix). 
Additional specimens examined. South Africa. Transvaal: Hanglip Forest Reserve, Soutpansbcrg 

Mountains, Grid 2229 DO, Hale 76373 (US); Bree<ltsnek, Magaliesbc.rg. Grid 2527 CD, Hale 80811, 
80876 (US); Long Tom Pass, Grid 2530 BA, Hale 76070 (US). Orange Free Stale: 46.9 km S of 
Wepener, Grid 3027 AA, Hale 73483, 73484 (US); 38.5 km S of Standerton, Hale 73481 (US). Cape 
Province: 33.8 km W of Dordrechl, Grid 3126 BC, Hale 13480, 73482 (US); Penhoek Pass on Hwy 
R30, Grid 3126 BC, Hale 80558 (US); 20 km WSW of Elliott, Grid 3127 BC, Hale 72531 (US); 27.6 
km WNW of Elliott, Grid 3127 BA, Halt! 71081 (US); 17.9 km NE of Macle.ar, Grid 3028 CD, Hale 
76891 (US); 37.4 km NW of Queenstown, Grid 3126 AC, Halt 72530 (US); Karoo Nature Reserve, 
Grid 3224 BC, Hale 73479 (US). Natal: Mzintlava River crossing on Hwy R394, 22km N of Kokslad, 
Grid 3029 AD, Hale 81316 (US); Giants Castle Game Reserve, Grid 2929 BC, Hale 80811 (US). 
Lesotho: 6 km S of Scblabathebc National Park, Grid 2929 CC, Hale 81347, 81349, 81354 (US); 9 km 
W of Ramatsi1iso Nek, Grid 3028 BB, Hale 81354 (US). 

The Australian X. ampltxula is a more robust, leathery lichen with branched, tall, b lack-tipped 
cylindrical isidia and us ually contains loxodin along with norlobaridone and rarely the scabrosin 
complex. Xanthopannelia scabrosa (Tayl.) Hale, CQmmon in Australasia and Japan, has distinctly 
pustulate isidia. Another isidiate, norlobarido nc-containing species in S.W.A./ Namibia, X. 
subamplauloides Hale (below), is tightly ad nate with narrow lobes, 0.4- 1.3 mm wide. 

Xanthoparmdla auslana Hale, sp. nov. (Fig. 5) 
Thallus a rcte adnatus, saxicola, 4-8 em latus, !obis subirregularibus, 1-2 mm latis, superne 

continuus, cmaculatus, isidiis sorediisque dcstitutus, subtus pallide brunncus, modice rhizinosus. 
Thallus tightly adnate to adnate on rock, somewhat dispersed, 4 - 8 em broad, light yellow green; 

lobes subirregular, 1- 2 mm wide, short and irregularly branched, separate 10 subirnbricate; upper 
surface continuous to faintly maculate in patches, shiny, rugulose and transversely cracked with age, 
isid.ia and soredia lacking; lower surface plane, pale brown, moderately rhizinate, the rhi:cinc.s pale 
brown, simple, 0.3-0.5 mm long. Pycnidia commonly developed; conidia bifusiform, 0.5 x 5- 6 I'm. 
Apotbecia lacking. 

Chemistry: norstictic, salazinic and usnic acids. 
Type: On she ltered granite ledge, 5 km NE of A us on hwy 35 (road to Helmeringshausen), 4.7 km 

N of Hwy 84, elevation 1300 m, South West Africa/ Namibia, Grid 2616 CB, Hale 81143, 27 April 
1988 (US, holotype; PRE, isotype). 

The thallus color and lobe configuration remind one of X. colorata (Mull. Arg.) H ale, a much 
larger lichen with the same chemistry but a black lower surface. 

Xantbopanndla eatarlnae Hale, sp. nov. (Figs. 6, 7) 
Thallus laxe adnatus, saxicola, 5-8 em latus, !obis sublinearibus, 0.8-2 mm latis, superne modicc 

isidiatus, isidiis subglobosis vel irregularitcr cylindricis, subtus niger, sparse rhizinosus. 
Thallus loosely adnate on rock, brittle, 5-8 em broad, ycUowish green; lobes sublinear, 0.8-2 mm 

-wide, dicho tomously branched, imbricate; upper s urface continuous, shiny, sparsely to moderately 
isidiate, the isidia initially subglobose, irregularly cylindrical at maturity, 0.14-0.18 mm in diameter, 
0.2- 0.8 mm high, mostly simple to sparsely cora1loid branched (fig. 7); lower surface plane to 
'W'eakly convoluted at the tips, black with a barely raised dark to yellowish rim, shiny, sparsely 
rhizinate, the rhizines black, coarse, unbranched, 0.2-0.5 mm long. Pycnidia common; conidia 
bifusiform, 0.5 x 5-6 ~m. Apothecia lacking. 

Chemistry: stictic, constictic, norstictic, cryptostictic (tr.) and usnic acids. 
Type collection: Florianopolis-Estre ito, Santa Catarina, Brazil, Poeschmann-Hajkova in Vuda, 

Lichtnes Sdtcti Exsiccati 761 (US, holotype). 
Additional specimen examined. South America. Brazil. Sao Sepc, Passo dos Freire, Rio Grande 

do Sui, Fleig ICN 55973 (US). 
This is an isidiate species related to X. llypopsila (Mull. Arg.) Hale , a common nonisidiate 

lichen in Argentina. It is differentiated from North American X. isidiascens by the subconvolute 
lobe tips, narrower lobes, and sparse rhizines. 
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Figures 5-8. Species of Xonrhopomrelio: 5, X. ousiono (Hole 81143, holotype); 6, X. catorinoe 
(Poeschmonn-Hojkova, holotypc); 7, SEM enlargement of isidia of X. catorinae; 8. X. 
ci"homedulloso (Hole 80605, holotype). Scale in mm. 
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Xanthoparmt'lla drrbomedullosa Hale, sp. nov. (Fig. 8) 
Thallus adnatus, saxicola, 5 - 7 em latus, !obis subirregularibus, 1-4 mm latis, superne albo­

maculatus, rugosus, i.sidiis sorediisque destitutus, medulla pro parte ochracea, subtus brunneus, 
modice rbizinosus. 

Thallus a dnate on sheltered rock, leathery, 5-7 em broad, darkish yellow green: lobes 
subirregular with rotund tips, 1- 4 mm wide, short, contiguous at the margin, crowded at the center; 
upper surface uniformly white maculate, shiny, strongly rugose with age; isidia and soredia laclcing; 
lower surface plane, brown or faintly orange, smooth to rugulose, sparsely to moderately rhizinate, 
the rhizines brown, 0.5-1 mm long. Pycnidia common; conidia bifusi!orm, 0.5 x 5-6 pm. Apotheeia 
substipitate, 2 - 4 mm in diameter. 

Chemis try: sala7i.nie and usnie acids, skyrin and tbc cbalybaeizans unknown. 
Type colle<:tion: Large S-f acing Cave sandstone ledges, Greyling Pass on W side of Hwy R396, 9 

km N of Rossouw, elev. 2100 m, Cape Province, South Africa, Grid 3127 AB, Hale 80605, 6 April 
1988 (US, holotypc; PRE, isotypc). 

The white maculate surface and medullary pigment skyrin are found only in this species and in X. 
subcolorata Hale, a large, sublinear-lobed. loosely adnatc lichen with an eroding lower surface. It i.s 
known only from the type colleetion. 

Xanthoparmella coneruplt'ns Hale, sp. nov. (Fig. 9) 
Thallus a rcte adnatus, saxicola, 3-5 em latus, lobis subirregularibus, 0.5- 1 mm latis, supcrnc 

continuus vel vix reticulato-maculatus, pustulatus, pus tulis eruptentibus, crassc sorediatis, subtus 
planus. pallide brunncus, modice rhitinosus. 

Thallus tightly adnatc on rock, light yellowish green, 3-5 em broad; lobes subirrcgular, 0.4 - 1 mm 
wide, short and crowded, imbricate; upper surface continuous to faintly reticulate-maculate, shiny to 
dull white pruinose with age, transversely cracked, pustulate-i.sidiatc, the pustules entire o r erupting, 
breaking open and become coarsely sorediate; lower surface plane, pale brown, moderately 
rhizinate, the rbizines pale brown, simple, ca 2 mm long. Pycnidia and apothccia laclcjng. 

Chemistry: leeanoric and usnic acids. 
Type collection: On overhanging sandstone ledge, on Hwy R364, 32.4 km S of jet with R27, elev. 

600 m, Cape Province, South Africa, Grid 3119 CD, Hole 79859, 24 March 1988 (US, holotypc; PRE, 
isotypc). 

Additional specimens examined. South Africa. Cape Province: same locality as the holotypc, Hole 
79854, 79855, 79859 (US); 7 km W of Oliewenboskraal (W of Hwy N7), Grid 3218 BD, Hale 19906 
(US); 18 km E of Aggeneys on Hwy R64, Grid 2918 BB, Hole 79474, 79475 (US). 

This is a chemotype of X. eruptcns Hale, in fad the commonest member of this pustulate-i.sidiate 
group, typically found on the underside of large overhanging sandstone ledges. 

Xantboparmdia conjuncu Hale, sp. nov. (Fig. 10) 
Thallus arde adnatus, saxicola, coriaceus, 4-6 em latus, !obis subirrcgularibus, 0.7-1.5 mm latis, 

superne continuus, emaculatus, isidiis sorediisquc destitutus, subtus planus, brunncus, modice 
rhizinosus. 

Thallus tightly adnatc to adnatc on rock, leathery, 4 -6 em broad, dark yellowish green; lobes 
subirrcgular, 0.7- 1.5 mm wide, irregularly branched, contiguous to subimbricate; upper surface 
continuous, transversely cracked with age, isidia and soredia lacking; lower surface plane, brown, 
moderately rhizinatc, the rhizines brown, simple, 0.2-0.4 mm long. Apotheeia adnatc, 1-3 mm in 
diameter. Pyeoidia common; conidia bifusiform, 0.5 x 4 - 6 pm. 

Chemistry: diffradaic (major), 4-0·demcthyldifTradaic, barbatic (tr.), 4-0-demcthylbarbatic (lr.), 
and usnic acids. 

Type collection: On small dolerite boulders in meadow, 2.6 km NW of Sani Pass, e lev. 2900 m, 
Lesotho, Grid 2929 DB, Hale 81327, 6 May 1988 (US, holotypc; PRE, isotypc). 

This rare high e levation species is externally similar to X. lesothoensis H ale, which contains both 
diffradaic and salazinic acids but laclcs 4-0-dcmcthyldiffradaic acid. 

XanthopanneUa granulata Hale, sp. nov. (Fig. 11) 
Thallus adnatus, saxicola, fragilis, 4-6 em latus, !obis subirrcgularibus, 0.8- 13 mm latus, supcme 

continuus, emacula tus, valdc rugosus, pustulatus, pustuli.s eruptentibus, crassc sorcdiatis, subtus 
planus, pallide brunncus, sparse rhi7inosus. 

T hallus adnate on rock ( removed free when wetted), fragi le and breaking into pieces, dull 
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Figures 9 - 12. Species of Xanthopamrelia: 9, X. coneruptens (Hale 79859, holotypc (x 10)); 10, 
X. conjuncca (Hale 81327, holotypc); 11, X. granulata (Hale 8 1540, holotype); 12. X. harrisii 
(Hale 81203, holotype). Scale in mm. 
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yellowish gr~n. 4-6 c.m broad; lobes subirregular, 0.8-1.3 mm wide, black rimmed, subimbricatc; 
upper surface continuous, dull to faintly pruinose, soon strongly rugose, the wrinkles becoming 
irregularly pustulate, erupting and forming coarse s.oredia; lower surface plane, pale brown, sparsely 
to moderately rhizinate, the rbizines. simple, 0.3-0.5 mm long. Pycoidia and apothecia lacking. 

Chemistry: fumarprotocetraric, succinprotocetraric, and usnic acids. 
Type collection: On sheltered dolerite ledge, 56.1 km N of Mapholaneng on Sani Pass· Moteng 

Pass road, elev. ca 3000 m, Lesotho, G rid 2828 DD , Hale 81540,7 May 1988 (US, holotype; PRE, 
isotype). 

The granular pustules arc vaguely similar to those of F/avopannelia caperata (L.) Hale, but the 
narrow lobes and pale lower surface are typical of Xanthoponnelia. It is known only from the type 
collection at high elevation in Lesotho. 

Xanthoparmdla barrisU Hale, sp. nov. (Fig. 12) 
Thallus arcte adnatus, saxicola, 1-2 c.m latus, I obis sublinearibus, 0.5- 1 mm Ia tis, superne sparse 

isidiatus, isidiis eylindricis, subtus pallide brunncus, sparse rhi7jnosus 
Thallus tighlly adnate on quart7. pebbles, light yellow green at the tips but darkening to blackish 

brown at the center, 1- 2 em broad; lobes sublinear, 0.5- 1 mm wide, convex, little branched, 
separate to contiguous.; upper surface continuous, d ull and light pruinosc, sparsely to densely 
isidiatc, the isidia coarse, cylindrical, 0.1- 0.2 mm in diameter, to 2 mm high, the tips syncorticate, 
becoming richly branched; lower surface plane, pale brown, sparsely rhizinatc, the rhizincs short, 
coarse, 0.1- 0.2 mm loog, unbranched. Pycnidia and apothecia lacking. 

Chemistry: hypostictic, hyposalazinic, hypocons tictic, caperatic (:!:) and usnic ac.ids, associated 
undetermined spotS. 

Type collection: G ravel flats, 18.2 km NE of Cape Cross on E side of Hwy D2301, elcv. 100 m, 
S.W A./Namibia, Grid 2113 DB, Hale 81203, 22 April l988 (US, holotype; LD, PRE, isotypes). 

Additional specimens examined. S.W.A./Namibia: East of Wlotzska's Baken off Hwy D2301, 
Swakopmund District, Grid 2214 AD, Hale 80946 (US), R. Harris 18513 (NY); 33.1 km NE Cape 
Cross at •Pink Mountain,· Grid 2114 CA, Hale 81023 (US); 

Comments: T his widespread, easily overlooked Namib desert lichen grows best on the protected 
lower edges of quartzite pebbles. The center is almost black but the marginal lobes a bright yellow. 
It is unique among the species. with the hypostictic acid series and confined to the coastal fog zone in 
Namibia. It is named in honor of Dr. Richard Harris, who first collected it. 

Xanthoparmella ldahoensls Hale, sp. nov. (Fig. 13) 
Thallus vagans, tenicola, coriaceus, 2 - 4 em latus, lobis sublinearibus, 1.5-4 mm latis, contortis, 

subterete laciniatus, superne valdc albo-maculatus, sorediis isid iisque destitutus, subtus 
canaliculatus, sparsissime rhizinosus. 

T hallus vagrant, free growing on soil, firm, breaking apart when collected, 2-4 em broad, light 
yellowish green; lobes sublinear, 1.5 - 4 mm wide, contorted and twisted, the tips irregularly dilated 
a.nd divided into subterete black-tipped laciniae ca 0.5 mm wide, separate; upper surface strongly 
white maculate, shiny, soredia and isidia lacking; lower surface irregularly canaliculate with a raised 
rim, pale yellowish brown or turning brown toward the tips, fo\'eolatc-rugose, very sparsely rhi:tinate, 
the rbizincs brown, coarse, 0.2- 0.3 mm long, simple. Pycnidia and apothecia lacking. 

Chemistry: salazinic, consalazinic, protocetraric (tr.), and usnic acids. 
Type collection: On calcareous lacustrine ash soil, SE of Salmon, Lemhi County, Idaho, T 21 N, R 

22 E, s.cct. 28, R. Rosmtretu 3828, 4 Jan. 1986 (US, holotype; Rosentreter herbarium, isotype). 
This rare soil lichen with contorted lobes is 11nique in the genus. The waxy-appearing upper 

surface is strongly maculate in patches. It almost seems li.ke an Evtm ia, but with the scanning 
electron microscope I was able to frnd epicorticate areas. 

Xanthopa!'lmlla lmbricata Hale, sp. nov. (Fig. 14) 
Thallus \axe adnatus, saxicola, subpulvinatus, fragilis, 8- 10 em latus, lobis subirregularibus, 1-2 

mm latis, apice digitato-laciniatis, supcrne continuus, emaeulatus, isidiis sorediisque destitutus, 
subtus planus, nigrieans, sparsissime rhi7.inosus. 

Thallus loosely ad nate on rock, subpulvinate, rather fragile and breaking apart, 8- 10 em broad, 
light yellowish green; lobes subirregular, 1-2 mm wide, short with digitate -laciniate branched tips, 
the tips black rimmed and often suberect and weakly subtcretc, strongly imbricated; upper surface 
continuous, shiny, isidia and soredia lacking; lower surface plane, dark brown at the tips with a 
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Figures 13- 16. Species of Xanthopamtelia: 13, X. idaltoemis (Rosemreter 3b'28, hololypc); 14, 
X. imbricata (Hale 81541, hololypc); 15, X. inflata (Hale 81531, holotype); 16, X. kltomasia11a 
(Hale 80955, hol01ypc (xlO)). Scale in mm. 
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yellowish rim, blackening at the center, very spars.ely rhizinate, the rhizincs. black, simple, 0.4 -0.8 
mm long. Pycnidia numerous; conidia subbifusiform, 0.5 x 5-6 /'m. Apothccia lacking. 

Chemistry: unknown fatly acids Rfc 33 and 37 (in X. subduipiens), constipatic (tr.), 
protoconstipatic (tr.), and usnic acids. 

Type collection: On sheltered do.lerite ledges. on hillside, 56.1 km N of Mapholancng on Sani Pass­
Mot eng Pass road, elev. ca 3000 m, Lesotho, Grid 2828 DD, Hale 81541, 7 May 1988 (US, holorype; 
PRE, isotypc). 

Additional specimen examined. Lesotho: 7.5 km NW of Sani Pass, Grid 2929 CB, Hale 81529 
(US). 

The digitate-laciniate lobes. and chemistry set this species. apart from other fairy acid-containing 
species. 

Xaolhoparmella lnllata Hale, sp. nov. (F".g. 15) 
Thallus adnatus, saxicola, coriaccus, 5-10 em latus, lobis late sublincaribus, 2-3 mm la tis, 

convexis, supernc continuus, emaculatus, isidiis sorediisquc destitutus, subtus planus, dense 
rhizinosus. 

Thallus ad nate to loosely adnate on rock, rather leathery and appearing inflated, 5-10 em broad, 
light yellowish green; lobes. broadly sublincar, 2-3 mm wide, liule branched, separate to contiguous; 
upper surface continuous, dul~ rugose at the cente r, is idia and so redia laclcing; lower surface plane, 
pale brown, densely rhizinate, the rhizincs pale brown, simple 10 sparsely fureately branched, 0.5- 1 
mm long. Pycnidia numerous; conidia bifusiform, 0.5 x 6-7 pm. Aporhecia well developed, 
substipitate, 3 - 7 mm in diameter; spores 5 - 6 x 9 - 10 pm. 

Chemistry: Hypoprotocetraric, 4-0-demethylnotatic, and usnic acids. 
Type collection: On small dolerite boulders on S-facing slope, cast side of Kotisephola Pass, 11.3 

km NW of Sao.i Pass, elev. 3200 m, Lesotho, Grid 2929 CB, Hale 81531, 6 May 1988 (US, holotype; 
PRE, isorype). 

Additional specimens examined. Lesotho: Same locality as the holotypc, Hale 8 1398 (US); 
Kotisephola Pass summit, Grid 2929 CA, Hale 81394 (US); E slope of Mahlascla Pass (S of Oxbow), 
Grid 2828 DC, Hale 81444 (US). 

Xanlhopannelia inflata represents another member of the hypoprotocetraric acid-contain.ing X. 
prodomokosii H ale & Elix group. The diagnostic features arc the high elevation habitat and the 
puffy, little branched lobes. During the long winter season the species seems to be shaded and 
covered with hoarfrost or snow most of the time. 

Xanthoparmelia khomasiana Hale, sp. nov. (Fig. 16) 
ThaUus arctc adnatus, saxicola, lobis subirrcgularibus, 0.3-0.8 mm latis, superne continuus, 

cmaculatus, modicc isidiatus, isidiis c rassis, pust ulatis, subtus planus, pallide brunncus, mod ice 
rhizinosus. 

Thallus very tightly adnatc o n rock, 3-4 em b road, dull yellowish green; lobes. subirrcgular, 
0.3-0.7 mm wide, short and irregularly b ranched, contiguous to subimbricate; upper surface 
continuous, shiny, sparsely isidia te, the isidia subglobosc, 0.2 mm in diameter, to 0.2 mm high, the 
tips cpicorticatc, pale, hollow, pustula.r and erupting but without forming soredia; lower surface 
plane, pale brown, moderately rhizinatc, the rhizincs. pale brown, fragile, unbranched, 0.1 -0.3 mm 
long. Pycnidia and apothccia lacking. 
Chemist!)~ hypoprotocctraric, 4-0-demcthyl.notat ic, and usnic acids. 
Type collection: Khomas Highlands, 47 km W of Windhoek on Hwy R56, 3.4 km W of Ncu 

Hcusis, S.W .A./Namibia, Grid 2216 OA, Hale 8095:5, 25 Aprill988 (US, holotype; PRE, isotype). 
This rare, easily overlooked species is related to the X. weberi (Hale) Hale group, but the isidia 

arc strongly globose and the tightly adnate lobes much narrower. 

Xantboparmelia kolisephola Hale, sp. nov. (Fig. 17) 
Thallus laxc ad nat us, terricola, coriaccus, lobis sublinearibus, 1 - 3 mm latis, supcrne continuus, 

emaculatus, sorcdiis isidiisque destitutus, subtus convolutus, brunneus, dense rhi7jnosus. 
ThaUus loosely adnatc to nearly free growing on soil, remaining mostly intact to scattered, firm 

and leathery, somewhat pulvinate, 4 -12 em broad, yellowish green or darkening; lobes. sublincar, 
1 - 3 mm wide, irregularly branched, separate to contiguous; upper surface continuous, shiny, 
irregularly cracked with age, isidia and soredia lacking; lower surface weakly to distinctly convoluted, 
pale brown to brown but darkening toward the tips, densely rbizinate, the rhizines brown o r 
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Figures 17-20. Species of Xantlropam1elia: 17, X. kotisephola (Hole 79519, holotypc); 18. X. 
lipochlorochroo (Buckingham $22115, holotypc in HO); 19, X. /uduitziana (Hole 80123. 
holotype); 20, X. mapholanengensis (Hale 81487, holorype). Scale in mm. 
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darkening, rather coarse and often projecting as a dense mat from below, simple, 0.5- 1 mm long. 
Pycnidia poorly developed; conidia bifusiform, 0.5 x 5- 6 11m. Apothecia lacking. 

Chemistry: Salazinic, consalazinic, norstictic (tr.), prOiocctrarie (tr.), and usnic acids. 
Type collection: On grassy humus in pasture, summit of Kotisephola Pass, 13.8 km NW of 

Sani Pass, clev. 3240 m, leSOiho, G rid 2929 CA, Hole 79519, 6 May 1988 (US, hoiOiypC; ANUC, 
ASU, LD, PRE isotypes). 

Additional specimens examined. Lesotho: Mahlasela Hill, elev. 3100 m, Lesotho, Grid 2828 DC, 
Deal & Killick 83, Hole 81495 (PRE, US); Black Mountain, Qacbas Nek, Kofler 2-2- lSa (LD, US). 

This convoluted species occurs in the dolerite highlands of Lesotho, widely scattered among mats 
of short grasses. It is distinguished from the American X. chlorochroo (Tuck.) Hale by the dense 
mat of dark rbizines below and the open branching pattern.. 

XanthopanmUa lipocblorochroa Hale & Elix, sp. nov. (Fig. 18) 
Thallus vagans, terr ieola, eoriaecus, 3- 5 em latus, lobis sublinearibus, separa tis, supcrnc 

continuus, emaeulatus, sorediis isidiisque destitutus, subtus valde convolutus, sparse rbizinosus. 
Thallus vagrant, free growing on soil, leathery, breaking apart into smalle r colonies 3-5 em 

broad, light yellowish green; l obe.~ sublinear, 2-:5 mm wide (to 10 mm when unrolled), sparsely 
branched, separate; upper surface continuous, shiny to most ly dull , transversely cracked and rugose 
with age, soredia and isidia lacking; lower surface s trongly convoluted with little of the lower surface 
visible, light brown or darkening, smooth to fovcolate· ridgcd, sparsely rhi7jnate, the rhizincs brown, 
delicate , 0.3-0.6 rum long, simple. Pyenidia and apothecia lacking. 

Chemistry: traces of unidentified fatty acids, usnic acid. 
Type collection: On sandy soil, 15 mi S of Kammerer, Lincoln County, Wyoming, B. J. 

Bucking/lam S22115, in Weber, Lichenes E.xsiccoti 29 (HO, hol01ype; MEL, isOiype). 
This is a ra re fatly acid cbcmOiype of X. chlorochroo, a common western lichen with salazinie acid. 

I wish to thank Dr. J. A. Elix for bringing the species to my attention and determining the chemistry. 
The number of Weber's exsiccate in US contains salazinie acid and represents X. chlorochroo 
(Tuck.) Hale; the various duplicates in this widely distributed exsiccate must be retested for 
chemistry. 

Xanthoparmelia luderitz.iana H ale, sp. nov. (Fig. 19) 
Thallus laxe adnatus, saxicola, fragilis, 1 - 3 em latus, lobis sublincaribus, 1-2 mm I at is, a pice 

adsc:endentibus, superne albo·maculatus, isidiis sorediisque dcstitutus, subtus planus, niger, pro 
parte navo- marginatus, sparsissime rbizinosus. 

Thallus loosely ad nate on pebbles, rather br iule, 1-3 em broad, dull yellowish green; lobes 
sublincar, 1 - 2 mm wide, separate to subimbricate with ascending t ips; upper surface white 
maculate. shiny, t ransversely cracked witb age, isidia and sorcdia lacking; lower surface plane, 
smooth to rugulose, black, shiny, in part yellow rimmed, very sparsely rhizinatc, the rhizines black, 
coarse, 0.2-0.3 mm long. Pycnidia and apothecia lacking. 

Chemistry: diffractaic (major), barbatie (tr.), squamatic (tr.), and usnic acids. 
Type collection: On pebbles in loose granite-schist desert pavement, 9 km S of Liidcritz, c lev. 20 

m, South West Afriea/Namibia, Grid 2615 CA. Hole 80123, 28 April 1988 (US, holotype; PRE, 
isOiype). 

Additio nal specimens examined. S.W.A./Namibia: Same locality as the holotypc, Hole 80019 
(US). 

This rare species is dosely related to X. wolteri Knox, although the lobes are shorte r and the 
thallus quite brittle. It occurs with X. norwollen Hale (see below) on desert pavement well "'ithin the 
coastal fog 7.ooe. 

Xanthoparmelia mapholaMngensls Hale, sp. nov. ( Fig. 20) 
Thallus adnatus vellaxe adnatus, saxicola, coriaccus, 8-15 em latus, lobis sublinearibus, 0.8 - 2 

mm latis, convcxis, sublaciniatis, ap icc subtcr e tibus, superne continuus, cmaculatus, isidiis 
sorcdiisquc dcstitutus. 

Thallus ad nate to loosely ad nate on rock, rarely on soil, rather firm, often forming a centrifugate 
pattern, 8 - 15 em broad, light yellowish green; lobes sublinear, 0.8-2 mm wide, convex and in part 
appearing inOatcd, sublaciniate, the tips blunt, subtcrctc, darkening, separate to subimbrieatc; upper 
surface continuous, shiny, transversely cracked with age, isidia and soredia lacking; lower surface 
plane, shiny, brown at the tips but blackening at the cente r, sparsely rhi.zinatc, the rhizines brown to 
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black, 0.2-0.4 mm long. Pycnidia common; conidia bifusiform, 0.5 x 5 - 6 pm. Apothecia lacking. 
Chemistry: salaz.inic (major), protocetraric (major), norstictic (minor), consalazinic, and 

usnic acids. 
Type collection: On vertical dolerite ledge face, 23.4 km N of Mapholaneng on the Sani 

Pass - Moteng Pass road, elev. 3100 m, Lesotho, Gr id 2928 BB, Hale 81487, 7 May 1988 (US, 
holotype; LD, PRE, isotypes). 

Additional specimens examined. Lesotho: Same locality as the holotype, Hale 81477, 81478 (US); 
11.3 km NW of Sani Pass on the east slope of Kot isephola Pass, Grid 2929 CB, Hale 81533, 81535 
(US); Kotisephola Pass, 13.4 km NW of Sani Pass, Grid 2929 CA, Hale 81395, 81427, 81428 (US);; 
30.5 km N of Mapholaneng (1.5 km S of Letsengla), Grid 2928 BB, Hale 81537, 81539 (US); 
Mablascla Pass (S of Oxbow), Grid 2828 DC, Hale 81497 (US); Motecg Pass, Grid 2828 DA, Hale 
81555, 8 t557 (US). 

This common high elevation species has a unique combination of acids, salazinic and protocetraric 
acids both forming strong spots on TLC plates, innated, subterete lobes, and often a centrifugate 
growth pattern. 

Xaothoparmelia maxima Hale, sp. nov. (Fig. 21) 
Thallus !axe adnatus, saxicola, firmus, 6 - 9 em latus, !obis subirregularibus, late apice rotundatus, 

3-9 mm Jatis, superne continuus, emaculatus, pro parte pruinosus, isidiis sorcdiisquc dcstitutus, 
subtus planus, pallidc brunncus, modice rhizinosus. 

Thallus loosely adnatc on rock, leathery but breaking apart when collected, 6-9 em broad, light 
yellowish green; lobes subirregular and broadly rotund, 3- 9 mm wide, subimbricate; upper surface 
continuous, dull and in part white pruinose, rugose and transversely cracked with age, isidia and 
sorcdia lacking; lower surface plane, light brown, moderately to densely rhizinate, the rhizines pale 
brown, robust, simple to splayed or furcate, 0.5- l mm long. Pycnidia numerous; conidia bifusiform, 
0.5 x 5-6 pm. Apotheeia well developed, substipitate, 2 - 5 mm in diameter, the disc becoming 
pruinosc, rarely perforate, the rim usually inrolled. 

Chemistry: norstictic, salaz.inic, consalazinic, and usnic acids. 
T ype collection: Mudstone outcrops along hwy R388, 32 km N of j unction with R63 (S of 

Richmond), elev. 1400 m, Cape Province, South Africa, G rid 3124 CA, Hale 80651, 4 April 1988 
(US, holotype; PRE, isotype). 

Additional specimen examined. South Africa. Cape Province: Same locality as the holotype, Hale 
80560 (US); on Hwy R388, 13 km N jet with Hwy R63 (S of Richmond), Grid 3124 CA, Hale 80617 
(US). 

The unusually broad lobes resemble those of chemically similar X. colorata (Gyel.) Hale, which is 
black below, as well as salazinic acid-containing X. crassilobata Hale, which grows on soil a.nd is 
more convoluted. 

Xanthoparmella neo~omlnglca Hale, sp. nov. (Fig. 22) 
Thallus laxe adnatus, terricola, 3-4 em latus, lobis sublinearibus, 0.8-2 mm latis, margine tercti­

laciniatis, superne continuus, emaculatus, sorcdiis isidiisquc dcstitutus, subtus pallide brunneus, 
dense rhizinosus. 

Thallus loosely adnate to nearly free growing on soil, forming orbicular colonies 3-4 em in 
diameter, firm, light yellowish green; lobes sublincar, 0.8-2 mm wide, dichotomously branched at 
the t ips, subasccnding, soon marginally laciniate to form dense masses of weakly terete laciniae 
0.3-0.6 mm wide; upper surface continuous, shiny, is idia and sorcdia lacking; lower surface 
convoluted with a more or less prominent raised yellowish rim, pale brown to brown, moderately to 
densely rhizinate, the rhizines pa.le brown or darkening, rather coarse with splayed tips, simple to 
branched and tufte d, 0.5 - 1 mm long. Pycnidia common; conidia bifusiform, 0.5 x 4 - 5 I'm. 
Apothecia rare, substipitate, 2-4 mm in diameter; spores not developed. 

Chemistry: stictic, constictic, norstictic, and usnic acids. 
Type collection: 3 mi S of Ward, vicinity of Glacier Lake, Boulder County, Colorado, U.S.A., 

Wi11h s.n., 1 June 1962 (US, bolotype; COLO, isotype). 
Except for the more conspicuous development o f terete laciniac and the chemistry, this spec.ies is 

very close to another more co mmon, salazinic acid-containing, high elevation soil lichen X. 
wyomingica (Gycl.) Hale. 



553 

Figures 21-24. Species or Xantllopamrelia: 21, X. maxima (Hale 80651, holotype); 22, X. 
necwyomingica (Winh s.n., holotype in US}; 23, X. norcolorata (Hale 81260, holotype); 24, X. 
norlobaronica (Hale 72523, holotype). Scale in mm. 
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Xantboparmelia non:olorata Hale, sp. nov. (Fig. 23) 
Thallus adnatus, saxieola, 6 - 8 em la tus, lobis subirregularibus, sublobulatis, 1 - 2 mm latis, 

superoe continuus, emaculatus, isidiis sorediisque destitutus, subtus planus, niger, sparse rhirinosus. 
Thallus adnate on rod, 6-8 em broad, light yellowish green; lobes subirregular, 1-2 mm wide, 

rather short and crowded, subimbricate, sublobulate, becoming suberect and revolute a t the center; 
upper surface continuous. dull, rugulose with age. isidia and soredia lacking; lower surface plane, 
black, sparsely rhizinate, the rbirines black, simple to sparsely branched, 0.3-0.6 mm long. Pycnidia 
common; conidia bifusiform, 0.5 x 6-S pm. Apothecia substipitate, 1-2 mm in diameter; spores 
5-6 x 9-10pm. 

Chemistry: norstictic, connorstictic, and usoic acids. 
Type collection: On sheltered coarse granite in large koppie, 13.6 km N of Rehoboth on cast side 

of Hwy 82, elev. 1700 m, South West Africa/ Namibia, G rid 2317 AA, Hale 81260, 30 April1988 
(US, holotypc; PRE, isotype). 

This rare species seems to fall ncar the X. colora/a (Gycl.) Hale (norstictic and salaziruc acids 
present) group, but it is a smaller, narrow-lobed lichen without the additional salazinic acid. 

XantboparmtUa norlobar onlca Hale, sp. nov. (Fig. 24) 
Thallus adnatus vellaxe adnatus, saxicola, fragilis, 5-7 em latus, I obis subirregularibus, 1- 3 mm 

la tis , superne continuus, emaculatus, sorediis isidiisque destitutus, subtus pallide brunneus, modice 
rhizinosus. 

Thallus adnate to loosely adnate, fragmenting easily, 5 -7 em broad, light yellowish green; lobes 
subirregular, I - 3 mm wide, apically rotund, short and irregularly branched, imbricate; upper surface 
continuous, shiny, rugulose with age, soredia and isidia lacki.ng; lower surface plane, pale brown, 
moderately rhi7Jnate, the rbizines pale brown, simple, 0.2-0.5 mm long. Pycnidia well developed; 
corudia bifusiform, 0.5 X 4-6 pm. Apothceia lacking. 

Chemistry: norlobaridone, unknown Rfc 12, usruc acid, several undetermined fatty acids ( dct. J. A. 
Elix). 

Type collection: 3.8 km SW of Montagu in pass area on west side of road. Elcv. 200 m. Cape 
Province, South Africa, Grid 3320 CC, Hale 72523, 3 Feb. 1986 (US, holotype; PRE, isotype). 

Additional specimens examined. South Africa. Cape Province: Same locality as the holotypc, Hale 
72522 (US); 21.6 km S of Tarkastad on W side of Hwy R344, Grid 3226 AB, Hale 77361 (US). 

This species is comparable to the Australasian X. ftlamkyana (Gycl.) Hale, which is more closely 
adnate and normally contains loxodin in addition to norlobaridone. 

Xantboparmclla norwaltcrl Hale, sp. nov. (Fig. 25) 
Thallus la.xe adnatus, saxicola, fragilis, 1-3 em latus, !obis sublinearibus, 1-2 mm latis, apiec 

adsecndentibus, supcme albo-maculatus, transversim fiSSuratus, isidiis sorediisque destitutus, subtus 
planus, niger, navo-marginatus, sparsissime rhirinosus. 

Thallus loosely adnate on pebbles, rather brittle, 1 - 3 em broad, dull yellowish green; lobes 
sublinear, 1-2 mm wide, sepa rate to subimbr icate with ascending tips; upper surface white 
maculate, shiny, transversely cracked with age, isidia and soredia lacking; lower surface plane, 
smooth to rugulose, black, shiny, in part yellow rimmed, very sparsely rhizinatc, the rhizines black, 
coarse, 0.2-0.3 mm long. Pycoidia and apothecia lacking. 

Chemistry: norstictic, connorstictic, a.nd usnic acids. 
Type collection: 9 km S of Liiderit~ South West Africa/Namibia, Grid 2615 CA, Hole 81205, 28 

Aprill988 (US, holotypc; PRE, isotypc). 
This unusual relative of X. wolteri Knox occurs at the same locality as dillractaic acid-containing X. 

luderitziana Hale (sec above). It is also smaller and more brittle than typical X. wolteri. 

Xantboparm~lia protolusitana Hale, sp. nov. (Fig. 26) 
Thallus adnatus vel laxc adnatus, saxicola, firmus, 4 - 8 em la tus, !obis sublinearibus, 0.7-2 mm 

lat is, laciniatis, superne continuus, cmaculatus, isidiis sorcdiisquc dcstitutus, subtus planus, niger, 
modicc rbirinosus. 

Thallus ad nate to loosely ad.nate on rock, rather stiff, 4 -8 em broad, darkish yellow green; lobes 
subirregular to sublinear, 0.7- 2 mm wide, imbricate, becoming laciniate, the laciniae sublinear, 
0.2-0.4 mm wide, black rimmed; upper surface continuous, shiny, rugulose and sparsely transversely 
cracked with age, isidia and soredia lacking; lower surface plane, black and shiny, sparsely to 
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Figures 25-28. Species o f Xanthopannelia: 25, X. norwalteri (Hale 81205. holotype): 26, X. 
protolusitana (Hale 81205, holotype); 27, X. protoquintatia (Hale 78111, holotypc); 28, X. 
psomorstictica (Hale 79495, holotype). Scale in mm. 
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moderately rhizinate, the rhizines black, s imple, 0.3-0.5 mm long. Pycnidia lacking. Apothecia 
numerous, substipitate, 1- 4 mm in diameter; spores not found. 

Chemistry: stictic, constictic, and usnic acids, lusitana unknown. 
Type collection: On low sandstone ledges along small stream, 9 km W of Ramatsiliso Nck, clcv. 

2400 m, Lesotho, Grid 3028 BB, Hale 81205, 28 April1988 (US, holotypc; PRE, isotypc). 
Additional specimens examined. Lesotho: Same locality as the holotype. Hale 81333 (US); 7.5 km 

NW of Sani Pass on road to Mokhotlong. Grid 2919 CB, Hale 81518 (US). 
Although more or less related to X. angustiphylfa (Gyel.) Hale, the thallus is rather stiff. The lack 

of norstictic acid and presence of the "lusitana• unknown (a faintly react ing yellowish spot below 
norstictic acid) suggest a closer relationship with isidiateX. lusitana (Nyl.) Krog & Swinscow. 

Xaothoparmelia protoquintaria Hale, sp. nov. (Fig. 7:1) 
Thallus arctc adnatus, saxicola, 2-4 em latus, lobis sublinearibus, 0.4-0.9 mm latis, superne 

continuos, emaculatus, isidiis sorcdiisquc dc.slilutus, subtus planus, niger, modicc rb.izinosus. 
Thallus tightly adnate on rock, 2 - 4 em broad, darkish yellow green; lobes subirregular to 

sublinear, 0.4-0.9 mm wide, short, dichotomously branched, contiguous to subimbricate; upper 
cortex continuous, shiny, transversely cracked at the center, isidia and soredia lacking; lower surface 
plane, black, shiny, moderately rhizinatc, the rhi7jncs black, simple to furcatc, 0.1-0.2 mm long. 
Pycnidia and apothccia lacking. 

Chemistry: hypostictic, hyposalazinic, hypoconstictic, and usnic acids. 
Type collection: On sandstone ledges in Fynbos, Fernkloof Nature Reserve at Hermanus, Cape 

Province, South Africa, Grid 3419 AD, Hale 78171, 25 Oct. 1986 (US, holotype; PRE, isotype). 
The only other bypostictic acid-containing Xan thoparmelia with a black lower surface is the 

Austra.lian X multipartita (R. Br.) Elix, a 1005Ciy ad nate, linear-lobed species. 

Xanthoparmelia psomorst.ictlca Hale, sp. nov. (Fig. 28) 
Thallus laxe adnatus, saxicola, coriaceus, 5 - 7 em latus,lobis subirrcgularibus, ro tundatis, 1.5- 3 

mm latis, superne cootinuus, emaculatus, isidiis sorediisque destitutus, subtus planus, nigricans, 
modicc rhizinosus. 

Thallus adnate to loosely adnate on rock, fi.rm and leathery, 5-7 em broad, light yellowish green; 
lobes subirregular with rotund tips, 1.5-3 mm wide, relatively short and crowded; upper surface 
continuous, dull, rugulosc with age, isidia and soredia lacking; lower surface plane, brown at the tips 
but black toward the center, sparsely to moderately rhizinate, the rhizines black, simple, 0.5-1 mm 
long. Pycnidia common; conidia bifusiform, 0.5 x 6-8 pm. Apotbecia substipitate, 1-3 mm in 
diameter; spores 5-6 x 9-10 pm. 

Chemistry: psoromic, norstictic, and usnic acids. 
Type collection: On coarse granite outcrops in pasture, 18 km NE of Keimoes on S side of Hwy 

R27, elev. 900 m, Cape Province, South Africa, Grid 2821 CA, Hale 79495, 17 March 1988 (US, 
bolotype; PRE, isotypc). 

Additional specimens examined. South Africa. Cape Province: Same locality as the holotype, Hale 
79493, 79494 (US). 

A narrow-lobed member of the X. colorata (Gyel.) Hale group, this species bas a unique 
combination of acids. It was abundant at the type locality, an arid desert site, but bas not been found 
elsewhere. 

Xantboparmd la pustulosoredlata Hale, sp. nov. (Fig. 29) 
Thallus adnatus, saxicola, fragilis, 5-8 em latus, !obis subirregularibus, 1-3 mm I at is, eongestis, 

superne continuos vel albo·macula tus, rugosus, pustulatus, pustulis cruptentibus, sorcdiatis, subtus 
planus, modice rhiz.inosus. 

Thallus adnate on rock, brittle and breaking apart when collected, 5-8 em broad, dull yellowish 
green; lobes subirregular, 1- 3 mm wide, short and crowded; upper surface continuous to faintly 
maculate in part, shiny to dull pruinose, soon strong.ly rugose and developing coarsely sorediate, 
erupting pustules covering much o f the thallus; lower surface plane, pale brown or darkening, 
moderately rhizinate, the rhizines brown, simple, 0.2-0.8 mm long. Pycnidia and apothecia lacking. 

Chemistry: stictic, constictic, and usnic acids, lusitana u.nknown. 
Type collection: On crumbling sheltered granite in large koppie, 5 km NE of Aus on hwy 35 (road 

to Helmeringshauseo), 4.7 km N of Hwy 84, elevation 1300 m, South West Africa/Namibia, Grid 
2616 CB, Hale 81 134, 27 April 1988 (US, holotypc; LD, PRE, isotypcs). 
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Figures 29-32. Species of Xanthoparmelia: 29, X. pustttlosorcdiata (Hale 81134, 
bolotype); 30, X. salampltixantlta (Hale 79962, holotype); 31, X. saleruptens (Hale 79905, 
holotype); 32,X. salkiboensis (Santesson 21163, holotype). Scale in mm. 
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Additional specimens examined. South Africa. Cape Province: 3 km SW of Rooifontein on road to 
Gamoep, Grid 3018 AB, Hale 79710 (US). S.W.A./Namibia: Same locality as the holotypc, Hale 
81141 (US). 

Den.se pustulate-soreiliate outgrowths characterize this unusual species, collected in extremely 
arid sites at the base of granite ledges where water accumulates during infrequent rains. 

Xanthoparmdla salamphlxantha Hale, sp. nov. (Fig. 30) 
Thallus !axe adnatus, terricola, 4 -8 em latis, !obis sublinearibus, 2-5 mm latis, separatis, supcrnc 

albo-maculatus, isiruis sorediisque destitutus, subtus canaliculatus, navo-marginatus, nigricans, 
sparse rhizinosus. 

Thallus loosely ad nate to nearly free growing on soil and mosses, easily breaking apart , 4-8 em 
broad, light yellowish green; lobes sublincar, 2 - 5 mm wide, dichotomously branched, more or less 
separate; upper surface uniformly white maculate, shiny, rugose a.nd irregularly craded with age, 
isidia a.nd soredia lacking; lower surface weakly canaliculate with a raised yellow rim, pale brown or 
darkening and in part jet blad, shiny, sparsely rhizinate, the rhizines dark brown, simple, 0.5 - 2 mm 
long. Pycnidia common; conidia 0.5 x 4-6 pm long,. Apolhecia substipitate, 3-5 mm in diameter; 
spores 5- 6 x 9 - 10 1-1m. 

Chemistry: salazinic (major), consalaz.inic, norstict.ic, and usoic acids, ch.alybaeizans unknown. 
Type collection: On sterile soil in karoo pasture, on Hwy R364, 29 km S of junction with H"''Y 

R27, elev. 600 m, Cape Province, South Africa, Grid 3119 CD, Hale 79962, 24 March 1988 (US, 
holotypc; LD, PRE, isotypcs). 

Additional specimens examined. South Africa. Cape Province: Same locality as the holotypc, Hale 
79953 (US); ncar Bocsmansk.loof River (W of Pik.ctberg), Grid 3218 DC, Leighton 149 (BOL, US). 

While superficially similar to X. amphixanthoides (Stein. & Zahlbr .) Hale, X. salamphixantha has 
broad lobes with a heavily maculate surface, lacks tcrctc lacioiae, and darkens below. 

Xanthoparmelia saleruptens Hale, sp. nov. (Fig. 31) 
Thallus arcte adnatus, saxicola, fragilis, 1-3 em latus, lobis subirrcgularibus, 0.8- 1.5 mm I at is, 

superne continuus, emaculatus, pruinosus, sparse pustulato·isidiatus, esorediatus, subtus planus, 
pallide bruoneus, sparse rhi71nosus. 

Thallus tightly adnate on rock, fragile, 1-3 em broad, light yellowish green; lobes subirregular, 
0.8 - 1.5 mm wide, contiguous to subimbricate; upper surface continuous, dull white pruinose, 
sparsely pustulate-is idiate, the isidia irregularly developed from ridges, not becoming sorediate; 
lower surface plane, pale brown, sparsely rbizinate, the rhizines pale brown, simple, 0.1 - 0.3 mm 
long. Pycoidia and apothecia lacking. 

Chemistry: salaz.inic, coonorstictic, and usoic acids, chalybacizans unknown. 
Type collection: On large overha nging Table Mountain sandsto ne ledges, 7 km W of 

O liewenboskraal on road to Palcishcuwel (west of Hwy N7), elev. 900 m, Cape Province, South 
Africa, Grid 3218 BD, Hale 79905, 25 March 1988 (US, holotypc; PRE, isotypc). 

This is a rare member of the X. e.rnptms Hale group, also growing on the underside of large 
overhanging ledges. 

Xanthoparmelia salkiboensis Hale, sp. nov. (F'~g. 32) 
Thallus laxe adnatus, saxicola vel muscicola, pulvinatus, fragilis, 4 -8 em latus, !obis sublinearibus, 

0.8-2 mm latis, supe.roe continuos, emaculatus, sorcdiis isidiisque destitutus, subtus planus, niger, 
sparse rhizioosus. 

Thallus loosely adnate on rock or mosses over rocks, pulvinate, rather brittle, 4-8 em broad, dark 
yellowish green; lobes sublinear, 0.8-2 mm wide, dichotomously branched, blad rimmed, imbricate, 
irregularly laciniate with age; upper surface continuous, shiny, rugulose and transversely cracked 
with age, soredia and isidia lacking; lower surface plane, black, shiny, smooth to slightly rugulose, 
sparsely to moderately rhizinate, the rhizines black, rather coarse and unbranched, 0.3- 0.5 mm long. 
Pycnidia common; conidia bifusifo rm, 0.5 x 4-5 pro . Apothecia not commonly developed, 
substipitate, 3- 5 rom wide, the rim inrollcd; spores 5 - 6 x 9 - 10 1-1m. 

Chemistry: sala.7jnic, consala?.inic, norstictic {tr.), a.nd usnic acids. 
Type collection: Near Johnsell Point, Shira Plateau, Mt. Kilimanjaro, Tanzania, clev. 3950 m, 

Sa111esson 2 1.163, 13 Jan. 1970 (UPS, holotypc; US, isotype). 
Additional specimens examined: Kenya: Sirimon Track, Mt. Kenya National Park, Kenya, Moberg 

3948 (UPS); Wandare's Track, Aberdare National Park, Rift Valley/Central Province, Kenya, 
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Moberg 4321 (UPS). Tanzania: Same locality as the holotype, Santesson 21177 (UPS); Peters Hut, 
Mt. Kilimanjaro, Hedbt:f8 1395, Santesson 21 163 (UPS); Koitobboss, Mt. Elgon, Holm 17:6 (UPS). 

This high-elevation, black-rimmed lichen appears to be common at an elevation of 3600-4000 m 
in Kenya and Tanzania. It differs from X. ldboensis (Dodge) Krog & Swinsc. in the sublincar lobes, 
pulvinate growth habit, shiny lower surface, and chemist ry (a dull rugose lower surface and 
norstictic and connorstictic acids in X. ldboensis). 

Xantboparmella springbokens ls Hale, sp. nov. ( Fig. 33) 
Thallus laxc adnatus, saxicola, S-8 em latus, lobis subirregularibus, 1.5- 3 mm latis, 

superne continuus vel albo-maeulatus, aetate valdc rugosus, sorediis isidiisquc d~tutus, subtus 
planus, brunneus, modice rhizinosus. 

Thallus adnate on rock, S- 8 em broad, dull olive green; lobes subirregular, 1.5-3 mm wide, short 
and irregularly branched, more or less subercct at the tips, imbricate; upper surface continuous to 
diMindly white maculate, shiny, transversely cracked and strongly rugulosc with age; medulla often 
pale yellow, the lower part ochraceous in patches; lower surface plane, pale brown, but often 
darkening at the tips, moderately rhizinatc, the rhizioes pale brown, 0.3-0.5 mm long, unbranched. 
Pycnidia common; conidia bifusiform, 0.5 X S-6 I'-m. Apotheeia well developed, substipitate, 2-S 
mm in diameter; spores poorly developed, S X 9 pm. 

Chemistry: salazinic (major), consalazinic, norstictie (minor}, protocetraric (trace), and usnie 
acids, chalybaeizans unknown and skyrin (det. J. Elix). 

Type collection: Sloping granite domes in karoo, 1 km E of Springbok, N side of Hwy R64, elev. 
11()() m, Cape Province, South Africa, Grid 2917 DB, Hale 72249, 27 Jan. 1986 (US, holotypc; 
PRE, isot ype). 

Additional specimens examined. South Africa. Cape Province: Same locality as the holotype, Hale 
72251; Anenouspas, Grid 2917 BA, Hale 73232 (US); 1 km S of Nu.,..-crus, Grid 3118 AB, Hale 72250 
(US). 

Con lined to upper Namaqualand, X. springbokensis differs from e.losely related X. neosyncstia in 
more irregular, adnate lobes, distinctive darkish green color, strong rugosity, and presence of skyrin. 
11 often grows ncar the base of large sheltered rocks. 

Xanthoparmella subamplexuloldes Hale, sp. nov. (Fig. 34) 
Thallus arctc adnatus, fragilis, 4-7 em I at us, lobis subirregularibus, 0.5 - 1.5 mm Ia tis, supcrne 

continuus, emaculatus, sparse vel modice isidiatus, isidiis subeylindricis, subtus planus, pallide 
brunneus, sparse rhizinosus. 

Thallus very tightly adnatc to tightly adnate on rock, fragile, 4 - 7 em broad, yellowish green; lobes 
subirregular, 0.4 - 1.3 mm wide, short and irregularly branched; upper surface cont inuous, shiny, 
subrugosc and transversely cracked with age, sparsely to moderately isidiate, the isidia mostly basally 
constricted and globose to subcylindrica~ easily breaking off but not c rumpent, 0.06-0.08 mm in 
diameter, to 0.5 mm high, the t ips pale, weakly epicorticate, unbranched; lower surface pale brown, 
sparsely rhizinate, the rhizincs pale brown, simple, 0.1 - 0.3 mm long. Pycnidia and apothecia lacking. 

Chemistry: norlobaridonc, unknowns, and usnic acid. 
Type collection: on sheltered schistose sandstone, 51 km S of Windhoek on west side of Hwy 1/S 

(opposite entrance to Bergland), c lcv. 1700 m, South West A fricafNamibia, G rid 2217 CC, Hale 
81144, 26 April1988 (US, holotype; LD, PRE, isotypes). 

Additional specimens examined. S.W.A./Namibia: 47 km W of Windhoek (Khomas Highlands), 
Grid 2216 DA, Hale 81000, 81002 (US); 1 km E Neu Heusis (Khomas High.lands W of Windhoek), 
Grid 2216 DA, Hale 80956, 80957, 80959, 80961 (US); Hoogland, Watcrbcrg Plateau National Park 
(NE of Otjiwarongo), Grid 2017 CA, Halt 809T1 (US). 

Ncar X. amplauloidcs Hale (above), this Namibian species bas much smaller lobes and isidia. It 
can be considered a tightly adnate morphotype. 

Xa nthoparmella subbullata Hale, sp. nov. (Fig. 35) 
T ha llus adnatus, saxicola, S -1 em la tus, I obis sub ir rcgula ribus, l.S - 2 mm lat is, supc rnc 

continuus, emaculatus, dense bullato-rugoso-isidiato, isid iis fragilibus , subtus planus, modice 
rhizinosus. 

Thallus adnate on rock, S- 7 em broad, light yellowish green; lobes sublinear, I - 2 mm wide, 
rather short and irregularly branched, contiguous to c rowded a t the center; upper surface 
continuous. shiny, rugose and densely bullate-isidiatc with age, tbc isidia fragile, 0.2-0.3 mm in 
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Figures 33-36. Species or Xamhopmmelia: 33, X. springbokensis (Hale 72249, holotype); 
34, X. subamplexuloides (Hale 81144, holotype (xlO)); 35, X. subbullata (Hole 770-n., holotype); 36, 
X. subconvoluta (Hale 74455, holotype). Scale in mm. 
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diameter, sometimes brea.king open but not sore<liate; lower surface plane, brown, moderately 
rhizinate, the rhizines brown, ~mple, 0.5-l mm lo:tg. 
Pycnidia numerous; conidia bifusiform, 0.5 x 5 - 6 Jim. Apothecia adnate, l -2 mm in diameter; 
spores not developed. 

Chemistry. salazinic, coasalazinic, connorstictic, and usnic acids, chalybaeizans unknown. 
Type collection: On doleritic outcrops along road, 8.5 km W of junction Hwy R396 and Hwy R393 

ncar Moshcsh's Ford, clev. 1900 m, Cape Province, South Africa, G rid 3lJr7 DO, Hale non, 10 Oct. 
1986 (US, holotype; PRE, isotype). 

Additional specimens examined. S. Africa. Cape Province: Same locality as the holotype, Hale 
Tl(J75 (US). Le5otho: 9 km W of Mpiti (N of Qachas Nek), Grid 3028 BA, Hale 81289, 81293 (US). 

This spcci~ is obviously related to the widespread X. chalybaeizons (Stein. & Zahlbr.) Hale but is 
d.ifferentiated by the abundant production of coarse bullate isid.ia. 

Xantboparmella subconvoluta Hale, sp. nov. (Fig. 36) 
Thallus !axe adnatus, saxicola vclterrieola, coriaceus, 6-8 em latus, !obis subl inearibus, 0.7-2 

mm latis, e longatis, superne continuus, emacula tus, sorediis isidiisque dcstitutus, subtus convolutus, 
brunneus, modice rhizinosus 

Thallus loosely adnate on pebbles, rarely in part free growing on adjacent soil, ra ther leathery, 
6-8 em broad, light yellowish green; lobes sublincu, 0.7-2 mm wide, elongate and li ttle branched, 
separate to imbricate; upper surface continuous, shiny, rugulosc with age, soredia and isidia lacking; 
lower surface weakly to strongly convoluted but not rolled up, brown, moderately to de nsely 
rhizinatc, the rhizincs comparatively long and protruding from below, dark brown, unbranched, 
0.5-1 mm lo ng. Pyc.nidia common; conidia weakly bifusiform, 0.5 x 5-6 Jim. Apothccia well 
developed, substipitate, 1-2 mm in diameter with inrolled rim; spores 5- 6 x 9 - 10 Jim. 

Chemistry. salazinic, consalazinic, and usnic acid. 
Type collection: F1at dolerite ridge in pasture, 6.8 km S of Sutherland on Hwy R3S4, clcv. 1500 m, 

Cape Province, South Africa, Grid 3220 BC, Hale 74455,29 Jan. 1986 (US, holotype; ANUC, PRE, 
isotypcs). 

Additional specimens examined. South Africa. Cape Province: Same locality as the holotypc, Hale 
74457, 74458 (US); Seweweekspoort, Grid 3321 AD, Hale 73426, 73435 (US); 15.9 km NE o f 
Barrydale, Grid 3321 DO, Hale 74456 (US); 3.6 km N Hwy R62 on Kruisrivier road, Grid 3321 BB, 
Hale 73512 (US); Uniondalespoort , Grid 3323 CA, Hale 73442 (US); 42 km SSW of Nuwcrus on 
Hwy R363, Grid 3 118 AD, Hale 78845 (US). 

More or less related to the vagrant X. chlorochroa group, X. subconvoluta is loosely auached to 
pebbles and is not so strongly convoluted as to hide the dense, protruding mass of rhizincs below. It 
is also close to X. amphiXIlnthoidts (Stein. & Zahlbr.) H ale, which bas terete secondary laciniae. 
From North America, X. wyomingica has shorter, more congested lobes and is not as dark below. 

XantboparmeUa sublumlnosa Hale, sp. nov. (Fig. 37) 
Thallus laxe adnatus, coriaceus, 5-8 em latus, !obis subirregularibus, 2 - 4 mm latis, superne 

continuus, emaculatus, dense isidiatus, isidiis cylindricis, medulla pro parte ochracca, subtus planus, 
niger, sparse rhizinosus. 

Thallus adnate to loosely adnate o n rock, firm but easily breaking apart, 5-8 em broad, light 
yellowish green; lobes subirregular, 2-4 mm wide, irregularly branched, dark brown rimmed, 
imbricate; upper surface continuous, shiny, densely isidiate, the isidia cylindrical, 0.15 - 0.2 mm in 
diameter, to 1 mm high, black tipped, simple to coralloid branched; lower medulla in part dull 
reddish orange; lower surface plane, black, shiny, sparsely rhizinate, the rhizines black, coarse, 
unbranched, 0.4 - 0.8 mm long. Pyc.nidia common; conidia bifusiform, 0.5 x 5-6 ~o~m. Apothecia 
lacking. 

Chemistry. salazinic, consalazinic (minor), norstictic (tr.), protocetraric (tr.), and usnic acids, 
skyrin and a second unidentified anthraquinone (det. J. A. Elix). 

Type collection: Coppins Crossing. clev. 600 m, canberra, A.C.T., Australia. Hale 58524, 8 hn. 
1982 (US, holotype; CBG, isotype). 

This is very close to X. luminosa (Elix) Elix & Jobnst., another skyrin·containing Australian lichen 
which lacks isidia. 

XanthoparmtUa submougeotll Hale, sp. nov. (Fig. 38) 
Thallus adnatus, saxicola, 3-4 em latus, !obis sublincaribus, 0.6- 1.2 mm latis, imbricatis, supcrne 
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c:ontinuus, emac:ulatus, sorediatus. sora liis subterminalibus. c:apitatis , subtus niger, rnodice 
rhi.zinosus. 

Thallus adnate on rock, rather brittle and subpulvinate, 3-4 em broad, dull yellowish green; lobes 
sublincar, 0.6- 1.2 mm wide, rather short and irregularly dichotomously branched, brown rimmed, 
imbricate; upper surface continuous, shiny, sorediale, the soralia subterminal, capitate, 0.5-1 mm in 
diameter; lower surface plane, dark brown at the tips but black at the center, shiny, rugulose, 
moderately rhizinate, the rhizines black, simple, 0.2-0.4 mm long. Pycnidia and apothecia lacking. 

Chemistry: stictic, coostictic, norstictic, and usnie acids. 
Type collection: Cordon Barril, Masafuera, Juan Fernandez, C & 1. Skottsberg 90, 1 March 1917 

(NY, holotypc; US, i.sotypc). 
This rare sorediate species is related to X. mou~Oiii (Schaer.) Hale, a well· known much smaller, 

very tightly adnate lichen. The only other sorcdiate Xanthopannelia with a black lower surface is X. 
microspora (Mull. Arg.) Hale, which contains salazinic acid. 

Xanlhoparmella subsknophytloldes Hale, sp. nov. (Fig. 39) 
Thallus a rcte adoatus, saxicola, 2 - 6 em latus, !obis sublinearibus, 0.3-0.6 mm lat is, laciniatis, 

superne c:ontinuus, emaculatus, modice isidiatus, is idiis cylindricis, subtus planus, niger, rnodice 
rhizinosus. 

Thallus tightly adnate on rock, 2-6 em broad, light yellowish green but darkening at the cente r; 
lobes sublinear, 0.3-0.6 mm wide, elongate, dichotomously branched, separate to contiguous, 
laciniate marginally with age, the laciniae dichOiomously branched, 0.2-0.4 mm wide; upper surface 
continuous, shiny, moderately isidiate, the isidia cylindrical, 0.06- 0.13 mm in diameter, 0.1- 0.3 mm 
high, the tips epicorticate, mostly pa.le, unbranched to sparingly branched; lower surface plane, dark 
brown at the tips but blackening at the center, shiny, moderately rhizinate, the rhizincs black, simple. 
0.1-0.2 mm long. Pycnidia ra re ly developed; conidia bifusiform, 0.5 x 5-6 pm. Apothecia 
lacking. 

Chemistry: Stictic, constictic, norstictic and usnic acids. 
Type collection: Sandstone ledges, about 5 km E of Holy Forest (NW of Thohoyandou, elev. 1000 

m., Venda, South Africa, Grid 2230 CD, Hale 79148, 14 Nov. 1986 (US, holotypc). 
Additional specimens examined. South Africa. Cape Province: 28.2 km W of Mosselbaai, Grid 

3421 BB, Hale 73844 (US); Venda: 2 km E of Holy Forest, Grid 2230 CD, Hale 79149 (US); 
Transkei: Moordenaarsnek on R56, Grid 3028 DC, Hate 76913 (US). Brazil: Rio de J aneiro, 
Glaziou s.n. (US). Venezuela: Mucuy, Estado Mtrida, Halt 43039a (US). 

This species is characterized by the narrow, relatively elongate, contiguous, little branched 
lobes and delicate pale-tipped isidia. Another South African species, X. pseudocongrnsis Hale, is 
close but has shorter, black-rimmed, crowded lobes and black-tipped isidia. The Australasian X. 
mougeotina (Nyl.) Galloway has smaLler, subglobose, black-tipped isidia. 

Xantboparmella tsekensis Hale, sp. nov. (Fig. 40) 
Thallus arcte adnatus, saxicola, coriaceus, 6 - 8 em latus, !obis sublinearibus, 0.6 - 1 mm lat is, 

sublaciniatis, superne continuus, emaculatus, isidiis sorediisque dest itutus, medulla pro parte 
ochracea, subtus planus, brunneus, modice rhizinosus. 

Thallus tightly adnate on rock, leathery, 6-8 em broad, darkish yellow green; lobes sublincar, 
0.6 - 1 mm wide, irregularly branched, short and crowded, sublacinia te , the laciniae in part 
subascending. black rimmed; upper surface continuous, shiny, bullate and transversely cracked with 
age, isidia and soredia lacking; lower medulla in part ochre; lower surface plane, bro"''ll, moderately 
rhizinate, the rhizincs brown, simple, 0.2-0.3 mm long. Pycnidia common; conidia bifusiform, 0.5 x 
5- 6pm. Apothecia lacking. 

Chemistry: stenosporonic, colensoic, salazinic, norst ictic, and usnie acids, 2-3 unidentified 
anthsaquinones. 

Type collection: On crumbling dolerite boulder along rive r, 5.2 km NW of Thaba Tscka junction 
on Motcng Pass-Sani Pass road, elev. ca 2900 m, Lesotho, Grid 2928 BD, Hale 81451, 7 May 1988 
(US, holotypc; LD, PRE, isotypcs). 

This species, externally simila.r to X. conjuncra Hale (descibed above) represents a new 
combinatio n of acids for the nonisidiate group with a pale lower surface. Another Drakcnsberg 
endemic, X. naudesnekia Hale, also has stenosporonic acid as the major metabolite but a long with 
the hypostictic acid series, a.s well as broader lobes, to 1.5 mm wide. Other South African 
species with stenosporonic acid ( nonisidiate X. shtbaiensis Nash & Elix and X. srenosporonica Hale 
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Figures 37-40. Species of Xanlhopamtclia: 37, X. subluminosa (Hale 58524, holotype); 38, X. 
Sltbmougeotii (Skottsberg 90, holotypc); 39, X. substenoplaylloides (Hale 79J48, holotypc); 40, X. 
tstkensis (Hale 81451, holotype). Scale in mm. 
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and isidiateX kualensis Hale) are very tightly ad nate and blaclc below. 
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SUMMARY 

The genus Sugiyamaemyces is established for a t axon 
on Clidicus (Coleoptera, Scydmaenidae) , in which the 
receptacular cells directly subtending the a ppendage 
and peri t hecium are l a t e r ally adnate, t he perithecium 
arises from the t h ird, rather than the second cell of 
the receptacle, and an extensively branched appendage 
is frequently present . The species S. orousettii is 
described . --

In many genera of the Laboulbeni ales t he exact point of 
origin of the perith ecium is uncertain because of a l ack 
of sufficiently immature mat erial . Usually, t h e source 
has been judged to be t he cell directly underlying t he 
perithecial stalk cell at maturity . Except i n the highly 
modified genus Coreomyces (Thaxter, 1908) and rarely in 
Herpomyces (see Tavar es, 1966), the perithecium in the 
Laboulbeniales arises as a lateral branch of one of the 
receptacular cells. This cell has generally been iden­
tified as cell II (the second cell of the typically 3-
celled lower spore segment) or as a secondar y derivative 
of cell II. In Amorphomyces (Tavares, 1970 ) and 
Rhizopodomyces (Benjamin, 1979), a septum does not sepa­
rate t wo upper cells in the lower spore segment , so t hat 
the perith ecium is an outgrowth of the upper cell of a 
two-cel l ed receptacle. In most genera of the 
Dimorphomyceteae and apparently also in Nanomyces, peri­
thecia are produced by outgrowths of the foot cel l I 
(Tavares, 1985 ). 

Thal l i recently found by J. Orousset on Cl i d i cus 
formicarius Pascoe (Coleoptera, Scydmaenidae , Clidicini) 
d i ffer from previ ousl y described genera of the 
Laboulbeniales by t he p r oduction of a series of later al 
appendages from the superposed cells of the primary appen­
dage and by the presence of laterally adnate III and VI 
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cells {the receptacular cells subtending the appendage and 
perithecium). Adnate III and VI cells are a conspicuous 
characteristic of Stigmatomyces and their presence in the 
fungi on Clidicus suggests a relationship, particularly 
because t he appendage cells sometimes bear phialides an­
teriorly {on the side toward the perithecium), rather than 
branches. Furthermore, there apparently are four outer 
wall cells in each vertical row in both genera- -two tall 
lower cells and two very short upper cells. However , 
Stigmatomyces is restricted to Diptera and normally has an 
unbranched appendage. 

In addition , the fungus on Clidic us differs from 
Stigmatomyces in the point of o rigin of the perithecium, 
as well as the degr ee of cell wall thickening of some 
perithecial cells. Consequently, t hi s taxon is now being 
described as a new genus, in honor of Dr . Keiichi 
Sugiyama, Shizuoka University , Japan , who has been active, 
with his students, in investigating the Laboulbeniales of 
the southeast Asian area. 

Sugiyamaemyces I. Tavares & Balazuc, gen . no v . 

Receptaculum tribus cellulis confectum, quarum summa 
perithecii stirpem attingit. Appendicis superpositae 
cellulae ramos a latere sufferentes. Basalium perithecii 
cellular um atque perithecii stirpis cellulae parietes haud 
crassescentes. 

Typus : Sugiyamaemyces orou ssetii . 

Basal and suprabasal cells of thallus superposed; 
upper cell of 3-celled receptacle laterally adnate to 
stalk cell of perithecium; appendage consisting of series 
of superposed cells , which produce lateral appendages . 
Walls of perithecial basal cells and walls of secondary 
stalk cells not thickening, so that these cells are not 
clearly visible a nd soon deteriorate . 

Sugiyamaemyces oroussetii I. Tavares & Balazuc , sp. nov . 

Receptaculi tres cellulae componentes perithecii 
stirpem longitudine subaequantes . Primi axis appendicis 
cellulae multo breviores, latae, a latere appendices 
proferentes, quae ipsae casu longos graciles ramos ferunt. 
Perithecium fusiforme, vel simplex, vel brevi {long. 1 urn) 
prominentia ornatum . 

Parasitus Clidici formicarii Pascoe {Coleoptera , 
Scydmaenidae, Clidicinae) in insula Borneo . 

Thallus pale to deep brownish yellow; three s uperposed 
cells of receptacle approximately same height as peri­
thecial stalk cell ; cells of primary axis of appendage 
much shorter, broad, separated by diagonal septa, these 
cells extending anteriorly i nto lateral appendages ; each 
lateral appendage may produce a series of long, slender, 
lateral branches. Perithecium somewha t fusiform, narrow 
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Figs . 1-2 . S . oroussetii on C. formicarius, 
Borneo (ZMB} . Dr awings by J. Baiazuc. 1 . Holotype 
(UC } . . 2 . Matur e thallus with well - developed 
appendage syst em (Balazuc collection} . 
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to broad, borne on stalk cell that is longer than wide and 
adnate to cell III of the receptacle; peritheci um having 
no visible secondary stalk cell or basal cells . Peri­
thecial apex simple or having extremely short o u tgrowth 
(ca. 1 urn x 1 urn) terminating one vertical row of outer 
wall cells. Trichogyne stump usual l y pr ominen t . Size 
range : tota l l engt h: 118- 250 urn; total length of peri­
thecium above s t alk cell (in t hal l i having 2- celled 
spores): (59)65- 106(120) x (22)24-4 0(45) um ; length of 
cell II: 15-37 urn; width of cell II : 15- 29 urn . On 
Clidicu s formicarius Pascoe, Borneo , Zoological Museum , 
Berlin, DDR (A. R. Wallace collection ? ; see Pascoe , 1863) 
(UC) (figs. 1, 10). 

The perithecial apices vary, but t here is usually a 
short , thin, apical outgrowth from o ne cell row (figs. 5 , 
10). Often, there is also visible o n sharply narrowed 
perithecial apices a shorter narrow o utg r owth . Other 
per ithecia have a simple , more evenl y rounded apex . The 
side of t he perithecium just below t he apex general ly is 
convex on the side opposite the trichogyne stump , which is 
on a plane or slightly concave sur face. The tr ichogyne 
stump (figs . 1, 8, 10) is usually 1 /2- 2/3 the distance 
between t he base of the third tier of outer wall cells a nd 
t he perithecial apex, but it is sometimes closer to the 
apex o r not visible at all . Although the perithecia 
appear t o have fou r outer wall cells in each vertical row, 
septa between t hese cell s are difficult to see . The two 
lowe r cells in each row are extremely tall, with lower 
septa in all rows presumably at the same levels (second 
sept um shown i n figs. 1, 2). There seems to be variation , 
however , in t he height of the subapical and a pical cells 
in each r ow. The uppe r septa of the third tier of outer 
wall cells , when t hey are visible at all, do not seem to 
lie a t the same level in all four verti cal rows . The 
visible septa sometimes are midway between the upper end 
of the second tier of cells and t he peri thec i al apex . At 
other times, the third or subapical cells are quite short. 
In t he primary appendages, the lower cells become widened 
and secondary latera l branches grow toward t he perithecium 
(figs . 3 , 4). There are usually about four wide cells in 
the secondar y branches, which p r oduce narrow, t h in 
tertiar y branches extending upward. At first, there is a 
tall I cell , and a slightly shorter II cell , with the 
perithecial pr imordium rising from near the base of the 

Figs . 3-5. Sug iyamaemyces oroussetii on Clidicus 
formicarius. 3. Mature thallus with extensively 
branched appendage , proportionally longer III and VI 
cell s ( foo t broken off) . Oroussct collection (male). 
Borneo (ZMB ) . X 450. 4-5. Orousset collection (type 
of host, male) . Sar awak (B~lliH ). X 450 . 4. Small 
thallus having few spores (length i ndicated by lines), 
well-developed appendage . 5 . Larger thallus having 
thicker cell walls; note slender , short, apical 
protuberance on perithecium (arrow). 
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III cell {fig. 7, right). At this time, there is a short 
row of sessile phi alides on an unbranched appendage. It 
is from the pos i tion of these phialides that the secondary 
branches arise. In some mature thalli, the primary 
appendage axis remains narrow and any lateral outgrowths 
are broken off. 

Two males of Cl idicus formicarius were found to be 
infected. On one from Borneo (Zoological Museum, East 
Berlin, DDR ) , thalli were found on the profemur s, pro­
tibi as , and brushes of the apex of the mesotibias . On the 
type of C. formicarius from Sarawak (British Museum of 
Natural History), thalli were found on the profemurs and 
mesotibias . Clidicus is typically an Indomalayan genus . 
Species seem to be rare in nature and are infrequently 
represen ted in museum collections. They live in forest 
humus and their biology is not well known. The hosts of 
Sugiyamaemyces oroussetii may be termitophiles or myrmeco­
philes , which could account for their scarcity in museum 
collections. 

There are two qui t e different forms of thalli among 
the specimen s observed. One has a broad perithecium and 
heavi l y thickened walls on lower appendage and upper 
receptacle cell s ; in this form , there is a tendency for 
the appendage to diverge a t a strong angle . In the other 
form, the perithecium is quite slender and the appendage 
and receptacle tend to be curved in an arc; the cel l walls 
are not strongly thickened . The exact position on the 
host of thal li of the t wo forms was not noted; it i s 
probable that the form of the thallus is related to posi­
tion of growth and that thickness of the lower appendage 

Fig. 6. Stiqmatomyces on Anastrepha striata 
Schiner, Guacimo, Province of Li mon, Costa Rica , April 
8, 1987 , comm. I. Hedstrom. Beginning of perithecial 
development from suprabasal cell. Lactophenol-cotton 
blue. X 670. Figs. 7-8. Sugiyamaemyces oroussetii on 
Clidicus for micarius . 7 . Young thalli. At left , 
trichogyne stage , showing origin of perithecium from 
cell III--long, slender br a nc hes emerge from each of 
the superposed cells of t h e appendage. At right, two 
sporelings, both having perithecial outgrowths , cells 
I and II , and apparen t antheridia (the top and bottom 
ones shown seem to come f rom the upper thallus with 
intact foot and the middle anther i dium from the lower 
thallus). The long primary appendage of the upper 
thallus extends to the larger t ha l lus at left. 
Orousset collection {from m.ale) . Borneo {ZMB) . X 670. 
8. Mature thallus showing origin of VI cell from cell 
III; II and the cell walls of the appendage axi s have 
not broadened and II and VI have not become adnate. 
Appendage development is slight. Orousset collection, 
from type of host speci es {male), Sar awak (BMNH). 
X 450. 
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cell walls increases with age. There s e em to be no dis­
tinc t characters that would indicate that these two forms 
should be placed in different species. Both forms were 
found among specimens from Sarawak and those labelled 
Borneo . 

In a well-developed appendage system, a secondary axis 
may form anteriorly (toward the perithecium) from each of 
the l ower cells of the primary axis. Sometimes, cells may 
only produce phialides or a short row of unmodified cells 
that do not bear a series of anterior branchlets. Some o f 
the sessile phialides of the young thallus probably grow 
out to form the regularly arranged branches. In the mate­
rial labelled "Borneo, " a well-developed secondary axis 
may resemble the first because the lower cells widen and 
become thick-walled. The Sarawak t halli had undergone no 
widening of the lower secondary axis cells. Each of the 
secondary axis cells may produce anteriorly a long, 
slender, hyaline, septate branchlet (fig. 5) that may 
sometimes be hooked at the end rather than straight. 
These slender branchlets also occur on the upper cells o f 
the primary axis, generally at the end of a group of 
s hort , rounded cells (fig. 5) . Thus, an appendage system 
can have a complex series of branches or it may be quite 
simple, usually because the long branches have broken o ff 
by maturity . The initial appendage, bearing lateral phia­
lides (fig . 7), is reminiscent of that of ~atomyces. 
In addition, in young thalli on Clidicus, the p e ri t hecial 
primordia are attached near the base of cell III (figs. 
7, 8), r ather than at the upper end of cell II as in 
Stigma tomyces ( fig . 61. In the Clidicu s fungi , the 
attachment to the upper part of cell II occurs later as 
the cells enlarge, thus obscuring the true point of origin 
of the perithecium (figs. 3-5). 

Furthermore , the secondary stalk cell (VII) and the 
basal cells of the perithecium have well - developed cell 
walls in Stigmatomyces that are clearly visible at matu­
rity. In the taxon on Clidicus, the septa between the 
outer wall cells are difficull:to see and the walls of the 
secondary stalk cell and perithecial basal cells are 
almost impossible to detect. 

One specimen has been found by J . Orousset on the 
lectotype of Clidicus l aticeps Pic (Shembaganur, Madura 
Province, India, MNHN, Paris) that appears to be a second 
species . Howe ver, the material is inadequate and descrip­
tion should await the discovery of more specimens. In 
this taxon, a narrow perithecial base forms a short stalk 

Figs . 9 - 10. 9. Sugiyamaemyces sp. on Clidicus 
laticeps, India . Orousset collection. Lectotype 
of host species (MNHN, Paris). Line indicates narrow 
stalk at base of perithecium. X 560. 10. 
sugitamaemyces oroussetii on c~ formicarius, Borneo 
(ZMB . Holotype (UC). Note apical outgrowth (arrow), 
trichogyne stump (line). X 560. 
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r1s1ng from cell VI and the appendage is less well deve­
loped (fig. 9). The perithecium widens subapically just 
below what appears to be a slightly inflated subapical 
tier of outer wall cells. 

DISCUSSION 

In Sugiyamaemyces, there is an unusual manner of peri­
thecial production . The appearance of the septum across 
the top of the third cell indicates that it is probably 
the original spore septum. The two lower cells of the 
receptacle are separated by a thinner cross-wall than that 
separating the second and third cells (figs. 5, 10). This 
suggests that the lowermost septum is produced last and 
that the first septum of the receptacle is that separating 
cell III from the initial lowermost cell. Thalli having 
well- developed perithecia give the appearance of a peri­
thecium arising from the upper end of cell II , the supra­
basal cell; however, in some thalli , it is clear that the 
perithecium actually arises from the side of the third 
receptacle cell (figs. 7, 8) . Apparently, as the recep­
tacle and perithecial stalk cell enlarge, the lower wall 
of the stalk cell and a portion of the upper wall of the 
suprabasal cell grow together , forming a common wall. It 
was not possible to detect a clear pore between VI (the 
perithecial stalk cell) and the third receptacle cell . 
However, the appearance of the wall and cytoplasm indi­
cated that there is probably a central pore in the septum . 
One could regard the perithecium- producing cell as an 
undivided II- III cell and the second cell of the recep­
tacle as a Ia cell , secondaril y separated from the I cell . 
In Chitonomyces a Ia cell may be formed and division of II 
and III occurs late. In this unrelated genus , the wall 
cells of the perithecium are sometimes hard to distinguish 
as they are in Sugiyamaemyces (see Thaxter , 1924; Tavares, 
1985). 

In some other genera, absence of the appropriate 
stages may have led to a misinterpretation of the origin 
of the perithecium and the perithecium may, in fact, have 
arisen f r om the third , rather than the second, cell of the 
receptacle. The significance of the production of the 
perithecium by the cell just below the original spore 
septum rather than the cell just above the foot cell is 
not clear, but perithecial origin might be influenced by 
the position and identity of the first septum to be formed 
in the receptacle . In those genera that have been most 
thoroughly studied, cell II produces the perithecium, but 
a generalization about origins based on a few genera is 
certain to have exceptions when sufficient material is 
available for study . 

In Sugiyamaemyces, the walls of the perithecial basal 
cells are thin and difficult to detect, as they are in 
Diplopodomyces on myriapods, Kruphaiomyces on 
Endomychidae (Coleoptera), Disto1omyces on Dermaptera and 
genera in Dimorphomyceteae (having compound antheridia), 
Euphoriomyceteae (having specialized perithecial apices 
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and simple phialides), and Drepanomyceteae in the 
Ceratomycetaceae (see Tavares, 1985, Thaxter , 1931). The 
presence of genera having poorly developed cell walls in 
the perithecium (often within a relatively thick enve­
loping wall) in several unrelated groups suggests that 
this character is a modification that occurs in more 
highly evolved genera and perhaps is associated with a 
reduction in thallus size or an adaptation to some condi­
tions of the environment. When the thallus becomes more 
compact, it should become less susceptible to damage by 
contact with surrounding objects. The thickening of the 
outer wall of the base of the perithecium and the 
inclusion of perithecial basal cells and the secondary 
stalk cell within this protective wall would reduce the 
need for thick walls around each of these lower cel ls. 
The s hort, delicate stalk subtending t he perithecium in 
the undescribed taxon of Sugi yamaemyces on Clidicus 
laticeps conceivably would reduce the ability of t his 
taxon to withstand damage . 

With the possible exception of Acompsomyces stenichni 
(Scheloske) I. Tavares (excluded by Benjamin [in press) 
f rom the genus) and a possible undescribed species of 
Stemmatomyces, Sugiyamaemyces does not appear t o be 
closely re l ated t o other genera occurring on Scydmaenidae . 
Diclonomyces has a simple appendage system consist ing of 
long branches arising basally. The perithecium of 
Acrogynomyces has a persistent terminal trichogyne base; 
the thallus has a simple appendage bearing a few phia­
lides. A certain amount of variation occurs in appendage 
development in Cr yptandromyces , which has clearly 
delimited subequal cells in the outer perithecial walls , 
rather than strongly unequal cells (see Tavares, 1985) . 
The genera that have been reported previously on 
Scydmaenidae have a greater degree of thickening of the 
cell walls of the basal cells of the perithecium, as well 
as more readily visible perithecial wall cells . 

The seriate primary axis cells in the appendage of 
Sugiyamaemyces bear a similarit y t o the unbranched seriate 
appendages of the undescribed Stemmatomyces on 
Scydmaenidae (Coleoptera) and of Stigmatomyces on Diptera . 
The arrangement of lateral branches pr oduced by the 
primary axis cells in Sug iyamaemyces resembles the close , 
regul ar arrangement of primary axis cells and lateral 
branches in Sphaleromyces lathrobii Thaxt. and 
Corethromyces cryptobii Thaxt. , both parasitizing 
Staphylinidae (Coleoptera) (see Tavares , 1985). In these 
two species, there are well-defined perithecial outer wall 
and basal cells. 

At first glance , one is struck by the similar i ty of 
the receptacle of Sugiyamaemyces and that of Stigmatomyces 
because of the adnate III and VI cells . Evidence indi­
cates t hat as in Laboulbenia, the VI cell of Stigmatomyces 
arises from cell II (fig. 6 ; see also Thaxter, 1896 , pl . 
1). Nevertheless, it is possible that Sugiyamaemyces and 
Zeugandromyces, for example (parasites of Staphylinidae 
originally placed in Stigmatomyces; see Thaxter, 1931), as 
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well as Stigmatomyces , Acompsomyces, and Stemmatomyces , 
may have arise n from a common a ncestor . Both Scydmaenidae 
and Staphylinidae belong to the Staphylinoidea. Perhaps 
Sugiyamaemyces is a highly evolved genus that has under­
gone modification of the lower part of the perithecium, 
e longation of the lower two cells in the vertical rows of 
perithecial outer wall cells , a nd elabor ation of the 
appendage system. Stigmatomyces has also undergone elon­
gation of the lower perithecial outer wall cells . The 
habits of i t s hosts may reduce the likelihood of damage to 
a slender, elongate thallus . 
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ABSTRACT 
An index to the types of 202 s pecies and infraspccific taxa 
now belonging to Amphisphaeriaceae, Diatrypaceae, and 
Xylariaceae that were described by J. B. Ellis is presented. 
The names listed here are based on specimens deposited in 
herba ria at NY, FH, BPI. A list o f synonyms based on the 
li terature is provided. 

INTRODUCTION 
Job Bicknell Ellis (1829-1905) was born in northern New York State, but lived 

most of his life in Newfield, 1ew Jersey. Most of his collections were made in 
Newfield or the immediate vicinity. For several years he was a teacher of classics 
and also school principal. In 1855 he began his mycological work when he started 
corresponding with Henry William Ravenel, a well established mycologist from 
South Carolina. Ravenel encouraged E llis's interest in fungi, introducing him to 
Systema ~ycologicum (Fries, 1821-1832) and other mycological works. In addition, 
Ravenel advised E llis to send undescribed species to European mycologi ts 
because of their older tradition in that field as well as their larger, world wide 
collections. lie maintained a ve ry close contact with mycologists from North 
America and Europe, such as M. J. Berkeley, M. C. Cooke, W. A. Kellerman, H. 
Rehm, F. de Thuemen, P. Sydow, P. A. Saccardo and others, who in many ways 
contributed to his knowledge of fungi (Kaye, 1986; Rogers, 198 1). 

Ellis had a great i ntere~t in parasitic ascomycetes, however, he described many 
fu :1gi in other groups as well. He issued the following exsiccatac, with the support 
of W. G. Fa rlow {at Harvard University). and B. M. Everhart: FUNGI 1 OYA­
CAESAREENSES (Fungi of New Jersey) Ellis, NORTH AMERICA FUNGI 
Series I - Ellis, and Second Series - Ellis & Everhart, and FUNGI COLUMBIAN! 
- Ellis & Ev. Everhart, a Philadelphia busisnessman, was a long-ti me associate of 
Ellis, and they published new species as "Ell. et Ev". Although at first an amateur. 
Ellis was able to build up his own scientific reputation, and is widely recognized for 
his pioneer work in mycology. In 1896, Ellis sold his Herbarium, types, and library 
to the ew York Botanical Garden (NY), and as result of this, most of the 
holotypes are fou nd at NY, as are sets of North American Fungi - Series r, and 
Second Series, and Fungi Columbiani. 1l1e Herbarium Mycologicum (Everhart's 
sets of Ell. & Ev. species), Fungi Nova-Caesareenses, and both Series of North 
American Fungi are deposited in the Farlow Herbarium (FH). The U. S. National 
Fungus Collection (BPI) has parts of both series of North American Fungi and 
Fungi Nova-Caesareenses. More detai led information about loca tions of the 
exsiccatae cited above a re given by Stevenson (197 1), and Stafieu and Cowan 
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(1976). The following genera were named after Ellis: Ellisiella Sacc. (1880), 
£1/isiodothis Theiss. {1914}, £1/isieUina da Camara {1949}, Ellisiopsis Bat. (1956), 
Ellisia Bat. & Peres (1965), and Elletevera Deighton (1969}, the latter in honor of 
the Ellis & Everhart association. 

In the present paper an index to the 202 taxa named by J. B. Ellis in genera 
that are today attributed to the families Amphisphaeriaceae, Diatrypaceae, and 
Xylariaceae is presented. These families are closely related to one another, and 
have as one of their most important features an ascaJ ring that stains blue with 
iodine (in Melzer's solution), readily dis tinguishing them from other families of 
Pyrenomycetes (although the ascal rings of many Diatrypaceae either do not 
become blue in iodine, or are so small, or the reaction so weak that it is essentially 
absent). According to Muller & Arx (1973) these families are placed within the 
order Sphaeriales, whereas Eriksson & Hawksworth (1987) place the Xylariaceae 
and Amphisphaeriaceae within the Xylariales, and the Diatrypaceae in its own 
order, D iatrypales. 

Type specimens located in the herbarium of The New York BotanicaJ Garden 
are considered to be holotypes, except those described by Cooke & Ellis. For those 
species, the material at NY is considered isotypic, and the holotype is supposedly 
a t The Royal Botanic Garden, Kew (K). Type specimens located at FH, and BPI 
are considered isotypes. Some specimens issued in North American Fungi a re 
isotypes, and these are so indicated in the index. Where more than one collection 
is cited in the protologue, all types are considered to be syntypes, unless a lectotype 
has been designated . No lectotypification are expressed or implied here. 
Information within brackets [] indicates additional data provided from specimens 
located a t FH, BPI, and/or the protologue. The latter type is designated by (lit.). 
The notation [ lit.] is used only when s pecimens were not located and cites 
information strictly from the protologue. 

INDEX TO TAXA 

Amphisphaeria aspera E ll. & Ev., Bull. Torrey Bot. Club 27: 52. 1900. 
On Tetrodymia spinenscens, COLORADO: Montrose, &lhd 517 (HOLOTYPE: NY). 

Amplaisplaaeria atrograna (Cke. & Ell.) Sacc., see Sphaeria atrograna Cke. & Ell. 

Amphisphaeria confertissima Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 
418. 1895. 
(On weatherbeaten wood (lit.)l, OHIO, Morgan 1028 (HOLOTYPE: NY) 

• Gibbua confutissinuz (Ell. & Ev.) Sivanesan, Trans. Brit. Mycol. Soc. 65(3): 395. 1975. 

Amphisphaeria deformis Ell. & Lang!., J. Mycol. 4: 123. 1888. 
On old cedar post, LOUISIANA: Pointe a Ia Hacbc, 21 Mar 1886, A . B. Langlois 1459 
(HOLOTYPE: NY; ISOTYPE: BPI) 

Amphisphaeria granulosa Ell. & Ev., J. Mycol. 10: 169. 1904. 
On old oalc barrel staves lying on the ground, NEW YORK: Lyndonville, Sep 1900, Dr. C. E. 
Fairman (HOLOTYPE: NY; ISOTYPE: FHI) 

Amphisphaeria hypoxy/011 Ell. & Ev., J. Mycol. 2:41. 1886. 
On decaying wood, LOUISIANA: Pointe a Ia Hacbe, 30 Dec 1885, A . B. Langlois 138 
(HOLOTYPE: NY; ISOTYPE: FH) (On Ctvya oliwuformis {ISOTYPE: BPI)) 

• Melanomma hypoxylon (Ell. & Ev.) Cke~ Grevillea 16: 53. 1887. 
• Otthia hypoxyloides (Ell. & Ev.) Ell. & Ev., N. A.mer. Pyrenomyc. p. 249. 1892. 



• Dimtrium hypoxylon (EU. & Ev.) Petrak, Sydowia 11: 338. 1958. 
• lmmothia hypoxylon (EU. & Ev.) Barr, Mycotaxo n 29: 504. 1987. 

Amphisphaeria inCTUStans Ell. & Ev., N. Amer. Pyrenomyc. p. 201. 1892. 
On old wood, NEBRASKA: Milford, Oct 1887, H. G. Webber 27 (HOI..OTYPE: NY) 
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• Micro!Mlia inclustan.s (EU. & Ev.) Corlett & Hughes, Ne w Zealand J . Bot. 16(3): 360. 1978. 
= .Kinchltiniothelia atthiops (Berk. & Cult.) Haw:kswonh, Bot. J. Linn. Soc. 91(1-2): 1&5. 1985. 

Amphisphaeria langloisii Ell. & Ev., N. Amer. Pyrenomyc. p. 205. 1892. 
On decaying log of (Carya?), LOUISIANA: near St. Martinsville, 30 Jul1889, A. B. Langlois 
2171 (HOLOTYPE: NY; ISOTYPE: FH) 

Amphisphaeria melantera Ell. & Ev., Bull. Torrey Bot Club 24: 278. 1897. 
On bark of Quercus undulata, COLORADO: Oeansbury, 24 Apr 1897, Bethel 230 
(HOLOTYPE: NY) 

• KUschteini£1/a applanaUJ (Fr.) Peuak, fide Sivanesan, T rans. Brit. Mycol. Soc. 65: 398. 1975. 
" Splanchnonema me/anterum (EU. & Ev.) Barr, Mycotaxon 15: 354. 1982. 

Amphisphaeria nuda Ell & Ev., Erythea 2: 18. 1894. 
On ~/tis occil"kntalis, KANSAS: Roclcport, (HOI..OTYPE: NY) (10 Aug 1893, Battholomew 
1034 (ISOTYPE: FH)) 

• Lojlulnia nuda (EU. & Ev.) Barr, Mycotaxon 20: 17. 1984. 

Amphisphaeria oronoensis (Ell. & Ev.) Sacc., see Sphaeria oronoensis Ell. & Ev. 

Amphisphaeria pilose/la Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 418. 
1895. 
On rouen wood, OHIO, Summer 1894, (M01gan 1103 (lit.)) (HOI..OTYPE: NY) 

• Gibbera pilostlla (EU. & Ev.) Sivancsan, Trans. Brit. Mycol. Soc. 65: 395. 1975. 

Amphisphaeria plat ani Ell. & Ev., N. Amer. Pyrenomyc. p. 201. 1892. 
On bark of Platanus, LOUISIANA: near St. Martinsville, 27 Jan 1890, A. B. Langlois 2213 
(HOLOTYPE: NY; ISOTYPE: FH) 

Amphisphaeria separaiiS Ell. & Ev., Bull. Torrey Bot. Club 24: 130. 1897. 
On old cottonwood shingle, KANSAS, 2Apr 1896, Battholomew 2104 (HOLOTYPE: NY) 

,. Herpotrichia scparans (EU. & Ev.) Sivancsan, Mycol. Pap. 127: 10. 1971. 
• Lojlulnia separan.s (EU. & Ev.) Barr, Mycotaxon 20: 17. 1984. 

Amphisphaeria subiculosa Ell. & Ev., J. Mycol. 2: 103. 1886. 
On decaying poplar log, LOUISIANA; Pointe a Ia Hacbc, 29 Jan 1886, A. B. Langlois 382 
(HOLOTYPE: NY; ISOTYPES: BPI, FH) 

• Herpotrichia rhodosticta (Bcrk. & Br.) Sacc., fide Sivancsan, Mycol. Pap. 127: 16. 1971. 
= Byssosphaeria rhodompllala (Berlc.) Clce., fide Barr, Mycotaxon 20: 32. 1984. 

AnJhostoma acerinum Ell. & Fairm., Proc. Rochester Acad. Sci. 4: 189. 1905. 
OoAcer sp., NEW YORK: Lyndonville, Apr 1904, C.£. Fainnan (lSOTYPE: FH). 

Anrlzostoma jlavoviride Ell. & Holw., in Arth. et al., Bull. Geol. Nat. Hist. Surv. 3: 
32. 1887. 
On dead Populus trtmuloides. MINNESOTA: Vermilion Lake, 25 Jul 1886, Holway 263 
(HOI..OTYPE: NY). 

• Anthostomtlla flavoviridis (EU. & Holw.) P. Martin, J. S. African Bot. 42: 71. 1976. 

Anthostoma fonnosum Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 344. 
1894. 
On dead limb of ~/lis occit"kntalis. KANSAS: (Roclcport (lit.)) 14 Jun 1894, Bartholomew 1492 
(HOI..OTYPE: NY). 
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., Lopadostoma [ormosum (EU. & Ev.) P. Martin, J. S. Afrkan Bot. 42: 75. 1976. 

Anthostoma microecium Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 344. 
1894. 
On dead limbs of AsimiJW triloba, WEST VIRGINIA: Nuttallburg. U Feb 1894, L W. Nuttall 
(ISOTYPE: FH) 
(Nuttall (433) 1377 (ISOTYPE: BPI)) 

• Lcpadostoma microecium (Ell. & Ev.) P. Martin, J. S. African Bot. 42: 75. 1976. 

Anthostoma mortuosum (Ell.) Sacc., see Sphaeria mortuosa Ell. 

Anthostoma ontariense Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 228. 
1890. 
On willow (dead limbs of Salix (lit.)], CANADA: London, 1 Feb 1890, J. Dearness /390 
(HOLOTYPE: NY, ISOTYPE: FH) 

• Elllypll omariensis (EU. & Ev.) Tiffany & Gilman, Iowa State CoiL J. Sci. 40: U6. 1965. 
• Cryptosphaeria su/xutQ/U!a (Wahl. : Fr.) F. Rappaz, Mycotaxon 20: 581. 1984. 

A nthostoma picaceum (Cke. & Ell.) Ell. & Ev., see Sphaeria picacea Cke. & Ell. 

Anthostoma saprophilum Ell. & Ev., J. Mycol. 3: 43. 1887. 
On rotten maple wood, NEW JERSEY: Newfield, May 1878 [May 1876 (lit.)), J. B. Ellis s.n. 
(HOLOTYPE & ISOTYPE: NY; ISOTYPE: FH). 

Anthostoma stictoides Ell. & Ev., nom. inval. Martin (1976) attributed this name to 
Ell. & Ev., although they never published it 

Antlrostomella albocincta Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 424. 
1895. 
On dead culms of Arundinaria, LOUISIANA: St. Martinsville, 6 Aug 1895, A. B. LAnglois 
24(}7 (HOLOTYPE: NY; ISOTYPES: BPI, FH) 

• Entosordaria albocincta (EU. & Ev.) Hoehn., Sbcr. Akad. Wi.ss. Wien Matb.-nat. 129: 166. 1920. 

Anthostomella brachystoma Ell & Ev., Bull. Washburn Coli. Lab. Nat. Hist. 1: 5. 
1884. 
On Tsuga pattoniana, WASHINGTON: Mt. Paddo, Adams, Sep 1883, W. N. Suk.sdorf //3 
(ISOTYPES: BPI, FH) 

• Xylcsphaeria brachystoma (EU. & Ev.) Cke~ G revillca 17:86. 1889. 

Antlrostomella comicola Ell & Ev., Erythea 1: 198. 1893. 
WASHINGTON: Seattle, Aug 1892, A. M . Parker /15 (HOLOTYPE: NY) (On twigs of 
Comus, North Bend, Kings Co. (ISOTYPE: FH)) [On Comus pubesccns (JSOTYPE: BPI)) 

" Entosordaria comicola (Ell. & Ev.) H oehn., Sber. Akad. Wiss. Wien Mat h.-oat. 129: 166. 1920. 

Anthostomella eructans Ell. & Ev., in. Fairm., Proc. Rochester Acad. Sci. 1: 48. 
1890. 
On decorticated branch on ground, NEW YORK: Lyndonville, May 1889, Dr. C. E. Faimum 
42 (HOLOTYPE: NY) 

Antlzostomella hypsophila Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 338. 
1894. 
On dead stems of Lcnice.ra involucrata, NW COLORADO: Cameron Pass, 24 Jul1894, C. F. 
Baker 243 (HOLOTYPE: NY; ISOTYPE: FH) 

Anthostomella leucobasis Ell. & Mart., see. Sphaeria leucobasis Ell. & G. Martin. 

Antllostomella ludoviciana Ell. & Lang!., Proc. Acad. Nat. Sci. Philadelphia 1890: 
228. 1890. 
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On dead Smilax sp. LOUISIANA: St. Martinsville, 21 Jan 1889, A. B. Langlois 1696 
(HOLOTYPE: NY; ISOTYPE: BPI) 

Anthostomella magnoliae Ell. & Ev., J . Mycol. 4: 122. 1888. 
Oo dejected Magnolia leaves, LOUlSlANA: Pointe a La H ache, 14 Aug 1888, A. B. Langlois 
148() (HOLOTYPE: NY; ISOTYPE: BPI) (Jul 1888,A. B. Langlois 148Q (ISOTYPE: FH)] 

• Entosordaria magnolia.e (EU. & Ev.) Hoehn., Sitzb. Akad. Wieo 1.29: 166. 1920. 
• Anlhostomella unguiculauz (Moot.) Sacx., fide Francis, Mycol. Pap. 139: 60. 1975. 

Amlzostomella mammoides Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 139. 
1893. 
Oo Oscrya, CANADA: London, DetuMSS 1801 (HOLOTYPE: NY) (Oo Ostrya vif8inica, Jun 
1892 (ISOTYPE: FH)) 

Anthostomella melanosticta Ell. & Ev., J. Mycol. 3: 44. 1887. 
On old leaves of Saba! palmetto. LOUISIANA: Pointe a 1a Hache, Nov 1886, A . B. Langlois 
830 (HOLOTYPE: NY; ISOTYPE: FH) (23 Nov 1886 (lSOTYPE: BPI)) (Dec 1886 (lit.)) 

Antlzostomella minor Ell. & Ev., J. Mycol. 3: 43. 1887. 
On petioles of Saba/ sefTUiata, FLORIDA, Dec 1886, W. W. Calkins 746 (HOLOTYPE: NY) 

• A111hostoma mi11or (EU. & Ev.) Muller, fide Mull!er & Dennis, Kew Bull. 19: 369. 1965. 

Antlzostomella ostiolaJa Ell. & Ev., Bull. Torrey Bot. Club 11: 42. 1884. 
Oo Laurus befiZOin, NEW JERSEY: Newfield, J. B. Ellis s. n. (HOLOTYPE: NY) 

• Antho.stoma o.stiolaJUm (EU. & Ev.) Cke., Grevillea 17: 90. 1889. 

Anllzostomella plzolidigena (Ell.) Ell., see Sphaeria pholidigena Ell. 

Antlzostomella sabalensioides (Ell. & G. Martin) Sacc., see Sphaeria sabalensioides 
Ellis & G. Martin. 

Antlzostomella suberumpens Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 
338. 1894. 
Oo inner side of weathered elm bark, KANSAS: Rockport, 13 Nov 1893, E. Banholomew 1244 
(HOLOTYPE: NY; ISOTYPES: BPI, FH) 

Antlzostomella thyridioides Ell. & Ev., J. Mycol. 9: 167. 1903. 
On dead Populus deltoides, KANSAS: Rooks Co., 18 Jul 1902, E. Bartholomew 2969 
(ISOTYPES: BPI, FH) 

Ceriospora alabamiensis Ell. & Ev., N. Amer .. Pyrenomyc. p. 391. 1892. 
Oo herbaceous stems, ALABAMA, # 1770 jAtkinson (lit.)) (HOLOTYPE:NY) 

• Urosporella alabamiensis (Ell. & Ev.) Barr, Mycologia 58: 690. 1966. 

Clypeosphaeria imperfecta Ell. & Ev., N. Amer. Pyrenomyc. p. 410. 1892. 
On bark of living birch t.rces, NEW YORK: Syracuse, Jan 1887, L M. Underwood, N. A. F. 2: 
1960 (HOLOTYPE: NY, ISOTYPES: FH, BPf) 

= Pyrenula imperfecta (EU. & Ev.) R. C. Harris, Mich. Botanist 12: 43. 1973. 

Clypeosphaeria minor Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 138. 
1893. 
Oo bark of birch roots, CANADA: London, Apr 1892, / . Deame.ss (HOLOTYPE: NY; 
ISOTYPE: FH} 

Clypeosplzaeria sanguinea Ell. & Ev., N. Amer. Pyrenomyc. p. 409. 1892. 
Oo dry bard wood, PENNSYL V ANlA: Jan 1880, Dr. /. W. Eckfeldl; KANSAS, Winter 1884, F. 
W. Cragin 134 (SYNTYPES: NY) 
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Clypeosphaeria ulmicola Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 138. 
1893. 
On Ulmus, CANADA: London, Apr 1892, Deome.ss 1776 (HOLOTYPE: NY; ISOTYPE: FH) 
(On dead elm limbs (ISOTYPE: BPI) ) 

Cryptosphaeria[ISSicola (Cke. & Ell.) Sacc., see Sphaeriafissicula Cke. & Ell. 

Cryptosphaeria juglmuiina Ell. & Holw., BulL Lab. Nat Hist. Univ. 3(3): 41. 1895. 
On lugfans cinerea, IOWA: Decorah, Jun 1892, E. W. D. Holway (ISOTYPE: BPI) 

• Engizostonw juglandinum (Ell. & Holw.) Kuntze, Rev. Gen. Pl. 3(2): 474. 1898. 

Diatrype acervata Ell. & Ev., J . Mycol. 4: 75. 1888. 
O n spots in leaves o f Yucca jilanwatosa, NEW JERSEY: Newfield, 21) Ju11888, /. B. Ellis s. n. 
(HOLOTYPE: NY; ISOTYPE: FH), and N. A. F. 2; 2124 (lSOTYPES: 
NY, BPI, FH) 

• Diaponhe acuvata (Ell. & Ev.) EU. & Ev~ N. Amer. P)'rcnomyc. p. 738. 1892. 
• Valsa acervata (EU. & Ev.) Kuntze, Rev. Gen. Pl. 3 (2): 539. 1892. 
• Mycospluurella acuvata ( Ell. & Ev.) Barr, Cootr. Univ. Michigan Herb. 9: 596. 1972. 

Diatrype aethiops Cke. & Ell., Grevillea 6: 10. 1877. 
On Morus, NEW JERSEY: Newfield, near Malaga, Feb l!f77,/. B. Ellis s. n. (ISOTYPE: BPI) 

• Valsaria aethiops (Cke. & Ell.) Sacc., SyU. Fu.ng. 1: 745. 1882. 
• Mtlogromma aethiops (Cke. & EU.) Cke., Grevillea 13: 109. 1885. 
; Valsaria insitiva (Tode : Fr.) Ces. & De Not~ fide Ell. & Ev., N. Arner. P)'re nomye. p. 555. 

1892. 

Diatrype americana Ell. & Berl., Icon. Fung. 3: 94. 1902. 
On Magnolia, NEW JERSEY: Newfie ld, Jun 1874,/. B. Ellis s. n. (TYPE: BPI) 

Diatrype celastrina Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 343. 1894. 
On dead Celastrus scandtns, KANSAS, 29 May 1894, Barthol~ 1472 (HOLOTYPE: NY; 
ISOTYPE: FH) 

• Valsa celastrina (EU. & Ev.) Kuntz.c, Rev. Gen. Pl. 3(2): 539. 1898. 

Diatrype collariata Cke. & Ell., Grevillea 5: 32. 1876. 
On hickory, NEW JERSEY: Newfield,). B. Ellis 539 (ISOTYPES: NY, Fll) 

• Valsa caryi~na B. & C, fide EU. & Ev., N. A mer. Pyreno myc. p. 576. 1892. 
• Valsa collariata (Cke. & Ell.) Kuntze, Rev. Pl. 3(2): 539. 1898. 
• Eutypella collariata ( Cke. & EU.) Bcrl., l eon. Fung. 3: 76. 1902. 

Diatrype comptoniae Ell. & Ev., J. Mycol. 2: 89. 1886. 
On old stems of Comptonia aspltnifolia, NEW JERSEY: Newfield, May 1886, J. B. Ellis s. n. 
(HOLOTYPE: NY; ISOTYPE: FH) 

• 7hyrid1Jria comptonia.e (EU. & Ev.) Be rl. & Voglino, fide Sacc., SyU. Fung. Addit. 1-4: 417. 1886. 
• Diatrypella comptoniae (EU. & Ev.) EU. & Ev., Cat. Pl. New Jersey p. 536. 1889. 
• Pseudovalsa comptoniae (Ell. & Ev.) Ellis & .Ev., N. Amer. Pyrenomye. p. 542. 1892. 

Diatrype conwta Ell. & Ev., N. Amer. Pyrenomyc. p. 568. 1892. 
On dead bark of Ailanthus gfandulosu.s, # 259, NEW YORK: Lyndonville, Apr 1891, Oaorfes 
E. Fairman (HOLOTYPE: NY) 

• Valsa comuta [as "comula") (Ell. & Ev.) Kuntze, Rev. Gen. Pl. 3(2): 539. 1898. 
• Eutypella leprosa (Pcrs.: Fr.: Fr.) Berl., fide Rappaz, Mycologia Helvetica 2(3): 461. 1987. 

Diatrype discifomris var. amedcana Ell., see DiaJrype americana Ell. & Bert. 

DiaJrypefibdtecJa Cke. & Ell., Grevillea 5:31. 1876. 



On Juniperus virginiana, NEW JERSEY: Newfield,/. B. Ellis s. n. (ISOTYPE: NY) 
• ValsafibriteCia (Ck.e. & Ell.) Kuntze, Rev. Gen. Pl. 3(2): 540. 1898. 
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DiaJrype hoche/agae Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 224. 1890. 
On elm, "Hochelegae is an Indian name of t.he St. Lawrence River; (CANADA: London, Mar 
1890,/. Deamess {lit.)J (HOLOTYPE: NY) 

• Valsa hochela~ (Ell. & Ev.) Kuntw, Rev. Gen. Pl. 3(2): 540. 1898. 

Diatrype hullen.sis Ell. & Ev., N. Amer. Pyrenomyc. p. 567. 1892. 
On rotten wood, CANADA: Quebec, West of Hull, 14 Sep 1891, # 187 (HOLOTYPE: NY) 
(MDCOCUI (lit.)J. 

= Eutypa flavovirMs (Pers.: Fr.) Tul., fide Glawe & Rogers, Myeotaxon 20: 439. 1984. 
= Dio.trypeflavovirMs (Pers. : Fr.) Fr., fide Rappaz, Myeologia Helvetica 2(3): 406. 1987. 

DiaJrype infuscans Ell. & Ev., N. Amer. Pyrenomyc. p. 571. 1892. 
On Smilax, TEXAS: Houston, 14 Apr 1869, H. W. RJzvulel (HOLOTYPE: NY) 

= Eutypella quadrifuia (Sehwein.) EU. & Ev., fide Rappaz, Myeologia Helvetica 2(3): 488. 1987. 

DiaJrype irregu1ari.s Cke. & Ell., G revillea 6: 92. 1878. 
On old pear tree limbs lying on lhe ground, NEW JERSEY: Newfield, 14 Sep 1878, /. B. Ellis 
s. n. (ISOTYPE: NY) 

,. DiatfyfXIIa ilrtgularis (Cke. & Ellis) Saee., SyU. Fung. 1: 1J:J7. 1882. 

Diatrype laJeritia Ell., BulJ. Torrey Bot. Club 9: 19. 1882. 
On Corpirws, PENNSYLVANIA: W. Chester, Aug 1879,1. H. Wright (HOLOTYPE: NY) 

• Thyridaria lateritia (Ell.) Saee., Syll. Fung. 2: 141. 1883. 
• Melogramma loteritia (Ell.) Cooke, Grevillea 13: 109. 1885. 
• Melogramma vagans De Not., fide Berl., leon. Fung. 1: 46. 1891. 
• Melcgramma campy/Qsporum Fr., fide LaFlamme, Sydowia 28: 240. 1975 

Diarrype linearis Ell. & Ev., Bull. Torrey Bot. Club 24: 134. 1897. 
On Eucalyptus gfobulus, CAL1FORN1A: Compton, 11 Dec 1896, McCiatchie (HOLOTYPE: 
NY) 

• Diatrype prominens Cke. & Harkn., fide Rappaz, Myeologia Helvetica 2(3): 430. 1987. 

Diatrype maclurae Ell. & Ev., N. Amer. Pyrenomyc. p. 570. 1892. 
On Osage orange, CANADA: London, 11 May 1891 (HOLOTYPE: NY) [Dearness 579 
(ISOTYPE: FH)J 

= Eutypella leprosa (Pe rs. ex Fr. : Fr.) Berl., fide Rappaz., Myeologia Helvetica 2(3): 461. 1987. 

DiaJrype macounii Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 224. 1890. 
On maple bark, BRITISH COLUMBIA, 1889, Macoun 127 (HOLOTYPE: NY) (20 May 1889 
(ISOTYPE: FH)) 

• Valsa marounii (EU. & Ev.) Kuntze, Rev. Gen. Pl. 3(2): 540. 1898. 
• Diatrype bullata (Hoffm. : Fr.) Fr., fide Glawe & Rogers, Mycotaxon 20: 419. 1984. 

Diatrype megastoma Ell. & Ev., J. Mycol 1: 141. 1885. 
On dead alde rs, NEW JERSEY: Newfield, 20 Jul 1885 (ISOTYPE: FH) N. A. F. 2: 1556 
(ISOTYPES: NY, BPI) (Alnus senulata (lit.)). 

• Valsa megastonuz (EU. & Ev.) Kuntze, Rev. Gen. Pl. 3(2): 540. 1898. 
= Eutypella u fViculata (Fr. : Fr.) Sacc, fide Rappa:t, Myeologia Helvetica 2(3): 527. 1987. 

Diatrype microspora Ell., Bull. Torrey Bot. C lub 8: 74. 1881. 
On alder, MAINE: Wells, Rev. J. Blake, Herb. Ellis (ISOTYPE: BPI) 

• Anthostoma ellisii Saee., SyU. Fu.ng. 1: 308. 1882. 
• Anlhostoma microsporum Karst., fide Ell. & Ev., N. Amer. Pyrenomyc. p. 582. 1892. 
• Clmulrops microspora (P. Karst.) Shear, Myeologia 30: 588. 1938. 
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DiaJrype microstega Ell. & Ev., N. Amer. Pyrenomyc. p. 574. 1892. 
On bark, CAllFORNIA, Dr. Htu1cMss llf77 (HOLOTYPE: NY) 

• Vlllsll microst~ga (ElL & Ev.) Kuntze, Rev. Gen. PL 3(2): 540. 1898. 
• Dialrype prominuu Cke. & Harko., fide Rappaz, Mycologi.a Helvetica 2: 430. 1987. 

Dialrype minima Ell. & Ev., J. Mycol. 1: 91. 1885. 
On Magnolia, Apr 1885, J. B. Ellis s. n. (HOLOTYPE: NY) (NEW JERSEY: Newfield 
(ISOTYPE: FH)) 

• Vlllsa minima (Ell. & Ev.) Kuntze, Rev. Gen. PL 3(2): 540. 1898. 

DiaJrype nigerrima Ell. & Ev., J. Mycol. 10: 170. 1904. 
On bark o( VIlis, I"WNOIS: Glencoe, Jun 1893, E. T. & S. A. HtvpU (HOLOTYPE: NY) [Ex 
Herb. E. T. & S. A. Harper,# 904, Jun 1903 (ISOTYPE: FH)) 

= Eutypella "quilinellris (Schwein.: Fr.) Starb., fide Rappaz, Mycologia Helvetica 2: 473. 1987. 

DiaJrype olivacea (Cke. & Ell.) Ell., see Dialrypella olivacea Cke. & Ell. 

Diatrype pllaeospenna Ell., Amer. Naturalist 17: 195. 1883. 
On Amelanchier canadensis, IOWA: Decorah, 23 Aug 1882, E. W. Holway 228 (HOLOTYPE: 
NY; ISOTYPE: FH) 

• Anlhosloma pha~ospemuun (Ell.) Sacc.., Syll. Fung. 2: lciv. 1883. 
• Fuchlill ph:aeosptrmwn (Ell.) Cke., Grevillca 12: 52. 1883. 

Dialrype pustulans Ell. & Ev., J. Mycol. 4:. 80. 1888. 
On dead stems of Arundinaria, LOUISIANA: St. Martinsville, Rev. A. B. Langlois 1215 
(partly) (ISOTYPE: FH) 

• Valsaria pustu/Qns (Ell. & Ev.) Saee., Syll. Fung. 9: 758. 1891. 

Dimrype quercina Fr. var.lignicola Cke. & Ell., Grevillea 5: 54. 1876. 
On decorticated oak branches, NEW JERSEY: Newfield, J. B. Ellis# 2412 (lit.) 

• Cryptovalsa eutypat{onnis Sacc., fide Ell. & Ev., N. Amer. Pyrenomyc. p. 517. 1892. 
• Alkschuina eu~fonnis (Sacc..) Bcrl., Icon. Fung. 3: 110. 1905. 

Diarrype radiaJa Ell., Amer. Naturalist 17: 195. 1883. 
O n dead limbs of elm, IOWA: Decorah, Sep 1882, E. W. Holway 266, (HOLOTYPE: NY; 
ISOTYPE: FH) 

• Vlllsa rodiaJa (ElL & Ev.) Kuntze, Rev. Gen. Pl. 3(2): 540. 1898. 
= Eutypella leprosa (Pers. ex Fr. : Fr.) Berl., fide Rappaz, Mycologia Helvetica 2: 461. 1987. 

Dialrype rhuina Cke. & Ell., Grevillea 7: 8. 1878. 
On Rhus venenata, NEW J ERSEY: Newfield, Feb 1878 & Dec 1878, J. B. Ellis s. n . 
(SYNTYPES: NY, BPI) 

• Odospora rhoina (Cke. & Ell.) Saec., Syll. F11ng. 2: 234, 1883. 
• Diap<>nhe rhoina (Cke & Ell.) Ell. & Ev., N. Amer. Pyrenomyc. p. 424. 1892. 

DiaJrype sphaerospora Ell. & Ev., J. Mycol. 3: 42. 1887. 
On Magnolia glauco, NEW JERSEY: Newfie ld, Jun 1878, J. B. Ellis s. n. (HOLOTYPE: NY; 
ISOTYPE: FH) 

Diatrype texensis Ell. & Ev., J. Mycol. 2: 40. 1886. 
On fallen limbs, TEXAS: Houston, Apr 1869, H. W. Ravem:l (ISOTYPES: BPI, FH) 

• Thyridaria to:uasis (Ell. & Ev.) Bcrl & Vogl., Syll. Fung. Addit. 1-4: 164. 1886. 
• Pu udo>"Oisa texensis (Ell. & Ev.) Ell. & Ev., N. Amer. Pyrenomyc. p. 541. 1892. 

DiaJrype tiliacea Ell., Amer. Naturalist 17: 195. 1883. 
On Tilia americana, IOWA: Ames, Oct 1882, J. C. Althur 86 (HOLOTYPE: NY) 
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I! Hercospora tiliacea (Ell.) Sacc., SyU. Fung,. 9: 7CY2. 1891. 
• Melanconis tiliacCJ~ (Ell.) Ell. & Ev., N. Amer. Pyrenomyc. p. 524. 1892. 
• Diaporthe tiliocea (Ell.) Hoehn, fide Wcbm., Univ. Michigan Stud. Sci. Scr . 9: 185. 1933. 
• Phrag:modiaporthe tiliacea (Ell.) Barr, Mycologia Mem. 7: 155. 1978. 

Diatrype tremeUophora Ell., Amer. Naturalist 16: 239. 1882. 
On Magnolia glauco, NEW JERSEY: Newfield, 1875, J. B. Ellis s. n., ·as Diatrype discifonnis 
Fr. va r. magnoliae Thm: (HOLOTYPE: NY) 

- Diatrype discifonnis (Hoffm.) Fr. var. magno/Uu: Tbuem., Bull. Torrey Bol. Club 6: 95. 18%. 

Diatrype trifida Ell. & Macbr., Bull. Lab. Nat. Hist. Univ. Iowa 4: 71. 1896. 
On wood, MEXICO: Tebuantepec, 1895, C. L Smith (HOLOTYPE: NY) 

Diatrype tumida Ell. & Ev., N. Amer. Pyrenomyc. p. 567. 1892. 
On elm bark, CANADA: London, Feb 1890, I. Deanuss (ISOTYPE: FH) 

,. Valsa tumida (Ell. & E v.) Kuntze, Rev. Gen. Pl. 3(2): 540. 1898. 
• Eutypella tumida (Ell. & Ev.) Wc bm., Pap. Micbigan Acad. Sci. 5: 179. 1926. 

Diatrype vitis (Ell. & Ev.) Sacc., see DiaJrypel/a viris Ell. & Ev. 

Diatrypella citricola ELL & Ev., N. Amer. Pyrenomyc. p. 587. 1892. 
O n dead ora nge twi~ FLORIDA: Sandford, Apr 1891, L. M. Undetwood 2377 (HOLOTYPE: 
NY; ISOTYPES: NY, BPI, FH) 

• Cryptovalsa cilricola (Ell. & Ev.) Berl., fide Abbado, Malpighia 16: 320. 19CY2. 

DiaJrypella decipiens Ell. & Ev., J. Mycol. 4: 80. 1888. 
On bark of Umbel/u/aria ca/ifomica, OREGON: Coos Co., Fe b 1884, W. S. Carpenter 
(HOLOTYPE: NY; ISOTYPE: FH) 

Diatrypella demetrionis E ll. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 225. 
1890. 
On dead limbs o f Salix chlorophyl/a, in a wet mountain valley, COLORADO, Jul 1888, 
Demetrio 205 (HOLOTYPE: FH) 

Diatrypel/a deusta Ell. & Martin, Amer. Naturalist 16: 809. 1882. 
On petioles of Sabol urrulata, FLORIDA, Winter 1882, Dr. Geo. Manin (HOLOTYPE: NY) 
[Green Cove Sprin~ Herb. S. M. T racy (ISOTYPE: BPI)) N. A. F.: 1184 (ISOTYPES: NY, 
BPI, FH) 

;; A/l~cherina deusta (Ell. & Martin) Berl., fide Abbado, Malpighia 16: 303. 19CY2. 
• Cryptovalso deusto (Ell. & Martin) Petrak, Sydowia 7: 103. 1953. 

Diarrypella fraxini Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 426. 1895. 
On dead Fra.rinus viridis, KANSAS, 22 Jul1895, Banlwlomew 1783 (HOLOTYPE: NY) 

Diatrypella herbacea Ell. & Ev., J. Mycol. 3: 42. 1887. 
On dead (short?) stems of high weeds (Ambrosia trifida (lit.)), 1 Sep 1886, LOUISIANA: St. 
Gabrie~ Langlois 505 (HOLOTYPE: NY; ISOTYPES: BPI,FH). 

DiaJrypel/a hysterioides E ll. & Ev., J. Mycol. 2: 99. 1886. 
On piece of poplar in a willow jungle, II 38(), LOUISIANA, 29 Jan 1886, (HOLOTYPE: NY, 
ISOTYPE: BPI) (Langlois 38() (ISOTYPE: FH)) 

Diatrypella i"egularis (Cke. & Ell.) Sacc., see DiaJrype irregularis Cke. & Ell. 

Diatrypella missouriensis Ell. & Ev., N. Amer. Pyrenomyc. p. 586. 1892. 
On Corylus, MISSOURI: Concordia, Jan 1888, Rev. C. H. Demetrio 75. (HOLOTYPE: NY) 
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Diatrypella obscurata Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 27. 1895. 
On limbs of some shrub or tree, PENNSYLVANIA: Bethlehem, Schw. (lit.). 

Diatrypella olivacea Cke. & Ell., Grevillea 6: 9. 1877. 
On Nyssa, NEW JERSEY: Newfield,/. B. Ellis s. n. (ISOTYPE: FH) 

• DitUrype olivacea (Cke. & Ell.) EU., Prel Cat. Fl. New Jersey p. 198. 1881. 
= DiatrypeJ/4 subfu/va (B. & C.) Sacc., sec. Cke., fide EU. & Ev. N. Amer. Pyrenomyc. p. 594. 

1892. 

Diatrypella paupera Ell. & Ev., Bull. Iowa Univ. Lab. Nat. Hist. 2: 404. 1893. 
On dead branch, NICARAGUA: Castillo Viejo, Feb 1893, C. L Smith (HOLOTYPE: NY; 
ISOTYPE: BPI) 

Diatrypel/a populi Ell. & Holw., J. Mycol. 1: 4. 1885. 
On poplar, IOWA: Decorah, Aug 1883, Holway 349 (HOLOTYPE: NY) 

Diatrypella prunicola Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 344. 1894. 
On Prw~us pennsylvanica, NEW YORK: Alcove, Feb 1894, C. L Shear 298 (HOLOTYPE: 
NY); New York Fungi# 337 (ISOTYPES: NY, BPI, FH). 

Diatrypella pulcherrima Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 144. 
1893. 
On willow twigs and buds, Dearness 1$75 (HOLOTYPE: NY) (On dead twigs of Salix, 
CANADA: London, 24 May 1892 ( ISOTYPE: FH)) (possible ISOTYPE in BPI, ex Herb. 
Ellis) 

= Volsella pulcherrima (Ell. & Ev.) Ber~ leon. Fung. 3: 106. 1905. 

Diatrypella pustulata Ell. & Ev., J. Mycol. 3: 116. 1887. 
On Lonicera, NEW JERSEY: Newfield, May 1887, /. B. Ellis s. n. (HOLOTYPE: NY; 
ISOTYPE: FH) 

• Oyptovalsa pustulala (Ell. & Ev.) Ell. & Ev., N. Amer. Pyrenomyc. p. 516. 1892. 

Diatrypella ramularis Ell. & Ev., J. Mycol. 3: 42. 1887. 
On dead vines of Lonicera japonica, LOUISIANA: Pointe a Ia Hache, 9 Dec 1886, A. B. 
Langlois 861 (HOLOTYPE: NY; ISOTYPES: BPI, FH) 

Diatrypella sassafras Ell. & Ev., N. Amer. Pyrenomyc. p. 588. 1892. 
On dead limbs of Sassafras , NEW JERSEY: Newfield, 29 Mar 1891, /. B. Ellis s. n. 
(HOLOTYPE: NY; ISOTYPE: FH) 

• Oyprovalsa sassafras (EU. & Ev.) Bcrl., fide Abbado, Malpighia 16: 311. 1902. 

Diatrypella tocciaeana DeN. var. subeffusa Ell. & Ev., J. Mycol. 4: 62. 1888. 
On ba.rk of dead alder, MASSACHUSETfS, Rev. los. Blake (tit.). 

= Dialrypella verrucaefonnis (Ebr. : Fr.) Nits., fide Ell. & Ev., N. A.mcr. Pyrcnomyc. p. 584. 1892. 

Diatrypella vetusta Ell. & Ev., J. Mycol. 9: 168. 1903. 
On decorticated sticks, ILLINOIS: River Forest, Oct 1902, E. I. Harper (ISOTYPE: FH) 

Diatrypella vitis Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 225. 1890. 
On dead vines of Vilis bipinnata, LOUISIANA: Pointe a Ia H ache, Bayou Chene, 25 Oct 1888, 
A. B. Langlois 1508 (HOLOTYPE: NY; ISOTYPES: BPI, FH) 

• Diauype vilis (Ell. & Ev.) Sacc., SyU. Fung. 9: 476. 1891. 
• Valsa vilis (Ell. & Ev.) Kuntze, Rev. Gen. Pl. 3(2): 540. 1898. 

Diatrypella xanthostroma Ell. & Ev., J. Mycol. 9: 225. 1903. 
On Pirus japonica, CANADA: London, 3 Nov 1903, Dearness 2045 (HO LOTYPE: NY; 
ISOTYPE: FH) (On Cydonia japonica, Reb.m: Ascomycetes,# 1985 ( ISOTYPE: BPI)I 
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Eutypa echinata Ell. & Ev., J. Mycol. 3: 43. 1887. 
Oo dead shoots of Fraxinus, LOUISIANA: Plaquemines Co., 29 Dec 1886, A. 8. lAnglois 952 
(HOLOTYPE: NY; ISOTYPE: FH) 

• Eutypa Mluacantha Sacc., fide Ell. & Ev. N. Amer. Pyreoomyc. p. 100 502. 1892. 
• Engiwstonuz echinaJum (Ell. & Ev.) Kuntze, Rev. Gca Pl 3(2): 474. 1898. 
: Per-oMUtypa httUtJCQntha Sacc., fide Berl., lcoo. FuJ18. 3: 81. 1968. 
= EutypeUa scoparia (Scbwein.: Fr.) Ell & Ev., fide Rappaz, Mycologia Helvetica 2: 537. 1987. 

Eutypella aesculina Ell. & Ev., Erythea 1: 146. 1893. 
Oo Aesculus califomica, CALIFOR NIA: Berkeley, 23 Apr 1893, W. C. Blasdalt Ill 
(HOLOTYPE: NY; ISOTYPE: BPI) 

" Engiwstoma cusculinum (Ell. & Ev.) Kuntze, Rev. Gen. Pl. 3(2): 473. 1898. 
: Eutypella scopario (Scbweio.: Fr.) Ell. & Ev., fide Rappaz. Myeologia Helvetica 2: 538. 1987. 

Eutypel/a alpi_na Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 425. 1895. 
Oo dead trunks of Alnus incana, COLORADO: Larimer Co., 11 Jul 1895, C. F. Baku 363 
(ISOTYPES: FH, BPI) N. A. F.: 3331 (lSOTYPES: NY, BPI) 

• En~stomo alpilwm (Ell. & Ev.) Kuntze, Rev. Gen. Pl 3(2): 473. 1898. 
• Eutypella cerviculata (Fr.: Fr.) Sacc., fide Rappaz, Myeologia Helvetica 2: 527. 1987. 

Eutypella amorphae Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 140. 1893. 
O o Amorpha fru ticoso, 12 Dec 1892, # 822 (HOLOTYPE: NY) (KANSAS: Rockpor t, 
Banholomew 822 (ISOTYPES: BPI, FH)) N. A. F. 2: 2931 (ISOTYPES: NY, BPI) 

• Engiwstoma amorphae (Ell. & Ev.) Kuntze, Rev. Gco. Pl 3(2): 473. 1898. 
• Eutypella tetraploa (Berk. & Curt. ex Berk. & Broome) Saec., fide Rappaz, Myeologia Helvetica 

2: 511. 1987. 

Eutypel/a canodisca (Ell. & Holw.) Sacc., see Valsa canodisca Ell. & Holw. 

Eutypella capil/ata (Ell. & Ev.) Ell. & Ev., see Valsa capillata Ell. & Ev. 

Eutypella carpinico/a Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 342. 1894. 
Oo Carpinus americana, NEW YORK: Alcove, Oct 1893, C. L. Shear (HOLOTYPE: NY; 
ISOTYPE: BPI) (Oo Carpinus caroliniana (ISOTYPE: FH)) N. A. F.: 3028 (ISOTYPES: NY, 
FH) 

,. Engiwstonuz carpinicola ( EU. & Ev.) Kuntze, Rev. Gco. Pl. 3(2): 473. 1898. 
= Massalongella carpinicola (Ell. & Ev.) Berl., Ieoo. Fung. 3: 1. 1968. 

Eutypella coryli Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 143. 1893. 
On Corytus, CANADA: London, Dearness Ja:72 (HOLOTYPE: NY) (Jun 1892 ( ISOTYPE: 
FH)) 

• Engiwstoma coryli (Ell. & Ev.) Kuntze, Rev. Geo. Pl. 3(2): 473. 1898. 

Eutypel/a densissima Ell. & Ev., Proc. Acad. Nat Sci. Philadelphia 1894: 341. 1894. 
Oo dead limbs of Aralia spinosa, WEST VIRGINIA: Fayette Co., 24 Feb 1894, L W. Nuttall 
363 (HOLOTYPE: NY; ISOTYPE: FH) 

• En~stoma dcnsisimmum (Ell. & Ev.) Kuntze, Rev. Gca Pl. 3(2): 473. 1898. 

Eutypella deusta (Ell. & Ev.) Ell. & Ev., see Valsa deu.sta Ell. & Ev. 

Eutypella exigua Ell. & Ev. ex Berl., Icon. Fung. 3: 58. 1902. 
On dead elm branches, CANADA: London, 22 Feb 1890,1. Dearness 1443 ( ISOTYPE: FH) 

: Eutypello scoparia (Scllwcin.: Fr.) EU. & Ev., fide Rappaz. Myeologia Helvetica 2: 538. 1987. 

Eutypella fici Ell. & Ev., Bull. Torrey Bot. Club 24: 133. 1897. 
On a dead piece of fig tree, LOUISIANA: St. Martinsville, 26 Mar 1896, A. B. lAnglois 2443 
(HOLOTYPE: NY; ISOTYPES: BPI, FH} 
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• Eulypelllz scopatia (Schwein. : Fr.) Ell. & Ev., fide Rappaz. Mycologja Helvetica 2: 538. 1987. 

Eutypella herbicola Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 426. 1895. 
On Aster cordifolius, OHIO, Morgan 1122 (ISOTYPE: FH) 

• Engizmtoma herbicola (Ell. & Ev.) Kuntze, Rev. Gen. Pl. 3(2): 474. 1898. 
• Eutypella goniostom4 (Schwcin.) Sacc., fide Rappa7~ Mycologia Helvetka 2: 491. 1987. 

Eutypella juglandina (Cke. & Ell.) Sacc., see Valsa juglandina Cke. & Ell. 

Eutypella lwescens (Ell.) Sacc., see Valsa luJescens Ell. 

Eutypella maclurae (Cke. & Ell.) Ell. & Ev. See Valsa maclurae Cke. & Ell 

Eutypella microcarpa (Ell. & Ev.) Sacc. See Valsa microcarpa Ell. & Ev. 

Eutypellapopuli EIJ. & Ev., Amer. Naturalist 31:342. 1897. 
On poplar twigs, CANADA, 29 Sep 1896, # 113, Macoun (HOLOTYPE: NY) (On dead 
limbs of Populus (lit.)) 

Eutypella rugiella (Cke. & Ell.) Sacc., see Valsa rugiella Cke. & Ell. 

Eurypella sarcobaJi Ell. & Ev., BuJI. Torrey Bot Club 24: 462. 1897. 
On Sarcobotu.s vennicu/DJus, COLORADO: Alamosa, 12 Jull897, &the/ 314 (HOLOTYPE: 
NY; ISOTYPES: BPI, FH) 

Eutypella tiliae Ell. & Ev., Bull. Torrey Bot. Club 24: 280, 1897. 
O n dead wood, Canada, II 432, 22 Oct 1896, Macow: (?HOLOTYPE: NY). (On bark of dead 
Tilia americana, (Lit.)). 

Eutypel/a venusta (Ell.) Sacc., see Valsa venusta EIJ. 

Hypoxylon albocinctum EIJ. & Ev., Proc. Acad.. Nat. Sci. Philadelphia 1890: 229. 
1890. 
On bark of dead Crataegus, OHIO: Preston, Hamilton Co., 10 Jan 1890, A. P. Morgan 884 
(HOLOTYPE: NY). [On bark of Ostryo virginiCJZ, (lSOTYPE: FH)J 
Ostryo virginica was origioally given a.s the host on the holocype packet (NY); CraJaegus was 
later written over that name. 

Hypoxylon aJrorufum Ell. & Ev., N. Amer. Pyrenomyc. p. 742. 1892. 
On bark, MICHIGAN, Jan 1892, G. H. Hicks 165 (HOLOTYPE: NY) 

• Hypoxylon co/UJUens Pers. ex Fr., fide Miller, A MonogJaph of the world species of Hypaxylon , 
p. 46, 1961. (According to Ellis (1892) the host is oak(?). According to Cash (1953), a.nd Shear 

(1946), the host is Fagus). 

Hypoxylon aJroviride E ll. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 346. 1894. 
O n bark of dead trees (birch or oak), WEST VIRGINlA: NullaUburg. L W. Nuua/1 275. 
(HOLOTYPE: NY) (16 Dec 1893 (ISOTYPE: FH)J (L Nuua/1 1320 (1. B. E. 275) ISOTYPE: 
BPI) 

• Bolinia tubulina (Alb. & Schw.: Fr.) Sacc., Syll. Fung_ 1: 352. 1882. 
• Cmnarops tubulina (Alb. & Schw.: Fr.) Shear, Mycologja 30: 568. 1938. 

• Camarops ohicnsis (Ell. & Ev.) Nannfeldt, Svcnsk Bot. Tidskr. 66(4): 365. 1m. 

Hypoxylon bicolor E ll. & Ev., J. Mycol. 2: 88. 1886. 
On dead branches of Qutrcus virens, LOUISIANA: Pointe a Ia Hache, A. B. Langlois 344 
(HOLOTYPE: NY; ISOTYPE: FH) 

• Hypoxylon 111bi~osum Pers. : Fr., fide Miller, A MonogJaph of the world species of Hypoxylon. 
p. 29, 1961. 
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• Hypoxylon bicolcrotum P. Martin, J . S. African Bot. 42: 12. 1976. 

Hypoxylon califomicum Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 426. 
1895. 0 

On wood of Adenostylum fasciculatum, CAUFORNlA: [Pasadeoa (lit.)), 5 Aug 1894, A. J. 
McCialch~ 755 (HOLOTYPE: NY) 

= Hypoxylon rubrostromaticum Mill., A Monograph of the world species of Hypoxylon, p. 24, 
1961. 

Hypoxylon cinereum Ell. & Ev., N. Amer. Pyrenomyc. p. 647. 1892. 
On dccayiog pieces, LOUISIANA: ncar SL Martinsville, 28 Mas 1890, A. 8. Langlois 2278 
(HOLOTYPE: NY; ISOTYPES: BPI, FH) 

= Hypoxylon hypophlaeum (Bcrk. & Rav.) Mill., Mycologia 33: 75. 1941. 

Hypoxylon commutatum Nits. subsp. holwayanum Sacc. & E ll., Michelia 2: 570. 
1882. 
On oak, # 3679, IOWA: Decorah, Jul1883, E. W. Holway (HOLOTYPE: NY). (On plum, 21 
Jul1883 (ISOTYPE: FH)J 

• Hypoxylon rubiginosum Pers. : Fr., fide Miller, A Monograph of the world species of Hypoxylon, 
p. 29. 1961. 

Hypoxylon cylindrophorum Ell. & Ev., Bull. Iowa Univ. Lab. Nat. Hist. 2: 407. 1893. 
On dry hard wood, NICARAGUA: Lake Nicaragua, Island of Omctepe, Winter 1893, Central 
American Fungi (C. A. F.) # 82, C. L.. Smith (HOLOTYPE: NY) 

= Coma.rops polyspumum (Mont.) Miller, Trans. Brit. Mycol. Soc. 15: 151. 1930. 
• Numu/ariQ/a cylindrop}l()ra (Ell. & Ev.) P. Martin, J. S. African Bot. 42: 76. 1976. 

Hypoxylon discoideum Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 450. 
1893. 
On dead stem of climbing Rhus toxicodendron. NEW JERSEY: Newfield, Dec 1892,/. B. Ellis 
s. n. (HOLOTYPE: NY} [ln the swamp (lSOTYPE: FH)) 

• Hypoxylon investiens (Schw.) Curt., fide Miller, A Monograph of the world species of 
Hypoxylon, p. 49. 1961. 

Hypoxylon fibulifonne Ell. & Ev., Bull. Iowa Univ. Lab. Nat Hi st. 4: 71. 1896. 
(On dead wood (lit.)[, NICARAGUA: Indian River, Mar 1896, C L.. Smith 12 (HOLOTYPE: 
NY) (near Greytown, Charles L. Smith 131, Central American Fungi (ISOTYPE: BPI)). 
According to Miller (1961) the type specimen is too old to make a determination and the 
species is excluded. 

Hypoxylon holwayii Ell., Amer. Naturalist 17: 193. 1883. 
On poplas, IOWA: Decorah, Jul 1882, E. W. Holway 145 (HOLOTYPE: NY), and N. A. F.: 
1182 (ISOTYPES: NY, FH). 

= H)pox)olon mammatum (Wahl.) Miller, A Monograph of the world species of Hyp<JX)olon, p.64. 
1961. 

Hypoxylon lucidum Ell. & Ev., Bull. Iowa Univ. Lab. Nat. Hist. 4: 72. 1896. 
On dead wood, NICARAGUA (C. L.. Smith) (lit.). 

• Hypoxylon haematostroma Mont., fide Miller, A Monograph of the world species of Hypoxylon, 
p. 36. 1961. 

Hypoxylon morgani Ell. & Ev., N. Amer. Pyrenomyc. p. 648. 1892. 
On rotten wood, OHIO, A. P. Morgan 890 (HOLOTYPE: NY) 

Hypoxy/on multifonne Fr. var. effusum Cke. & Ell., Grevillea 5: 33. 1876. 
On maple, NEW J ERSEY: Newfield, Oct 1876,1. B. EUis 569 (ISOTYPE: NY) 

• Sphaeria multifonnis Fr. f. effusa Fr ~ Syst. Mycol. 2: 334. 1823. 
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• Hypaxylon tubiginosum Pers.: Fr., fide Miller, A Monograph of the world species of Hypaxylon, 
p. 29. 1961. 

Hypoxylon nicaraguense Ell. & Ev., Bull. Iowa Univ. Lab. Nat. Hist. 2: 407. 1893. 
On wood, NICARAGUA: Ometepe (a), and ncar Castillo Viejo (b), Feb 1893, C. A. F. 26, B. 
S~(SYNTYPES:NY, BPQ 

= Hyporylon scltrophaeum Berk. & Curt., fide Miller, A Monograph of the world species of 
Hypoxylon, p. 42. 1961. 

Hypoxylon nuttallii Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 346. 1894. 
On Magnolia fraseri, WEST VlRGlNlA: Nuttallburg, 4 May 1894, L. W. Nuttall 477 
(HOLOTYPE: NY; lSOTYPE: BPI) 

• Hypoxylon rubiginosum Pers.: Fr ~ fide Miller, A Mooograph of the world species of Hypaxylon, 
p. 30. 1961. 

Hypoxylon occidentale Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 345. 
1894, nom Ell. & Morg. ex Martin, J. S. African Bot. 42: 82. 1976. 
On dead limbs, CALIFORNIA: Pasadena, Mar 1894, Prof. A. J. McCialchit (HOLOTYPE: 
NY; lSOTYPE: FH) and N. A. F. 2: 3127 {lSOTYPES: NY, FH). 

= Hypoxylon lhouarsianum (Uv.) Uoyd, Myc. Writ. 5: 26. 1919. 

Hypoxylon occidentale Ell. & Morgan ex Martin, J. S. African Bot. 42: 82. 1976. 
On Liriodutdron, OHlO: Morgan 621 (HOLOTYPE NY) 

Hypoxylon ohiense Ell. & Ev., N. Amer. Pyrenomyc. p. 648. 1892. 
On rollen wood, OHIO: A. P. Morgan 883 (LECTOTYPE: NY) and 965 (PARA TYPE: NY) 

• Bolima tubulina (Alb. & Scbw.: Fr.) Sacc., SyU. Fung. 1: 352. 1882. 
• CamiJr()ps ohitliSis (EU. & Ev.) Nannfeldt, Sven.slc Bol. Tidskr. 66{4): 365. 1972. 

Hypoxylonpallidum Ell. & Ev., J . Mycol. 4: 68. 1888. 
(On bark of dead oak limbs, LOUISIANA (lit.)] Catahoula, Langlois 1273, ex Herb. A. B. 
Langlois (ISOTYPE: BPI) 

• Hypoxylon notatum Berk. & Curt., fide Miller, A Monograph of the world species of Hypoxylon, 
p. 20. 1961. 

Hypoxylon papillatum EU. & Ev., Bull. Iowa Univ. Lab. Nat. Hist. 2: 408. 1893. 
On decaying wood of various deciduous trees, KANSAS, Winter 1884, F. W. Cragin /40. 
OHIO, Autumn 1883, A. P. Morgan 294. DELAWARE, Jul 1893, A. Commons 216(). 
NICARAGUA, Winter 1893, C L Smith 57 (SYNTYPES: NY) 

Hypoxylon piceum Ell., Amer. Naturalist 17: 194. 1883. 
On rollen wood, IOWA: Decorah, Oct 1882, £. W. Holway 2JJ9 (HOLOTYPE: NY)(£. IY. 
Holway 2l!7 (lit.)). 

= Hypo.rylon tubiginosum Pers.: Fr., fide Miller, Bothalia 4: 258. 1942. 
• Hypoxylon scltrophaeum Berk. & Curt., fide Miller. A Monograph of the world species of 

Hypoxylon, p. 42. 1961. 

Hypoxylon platystomum Ell. & Ev., N. Amer. Pyrcnomyc. p. 649. 1892. 
On cross cuuings of Melia, LOUIS lANA: St. Martinsville, 25 Od 1890, A. B. Langlois 2333 
(HOLOTYPE: NY; ISOTYPE: FH) 

.. Hypoxylon stygium {Uv.) Sacc., fide Miller, A Monograph of Lhe world species of HYfJOX>•lon, p. 
91. 1961. 

Hypoxylon subch/orinum Ell. & Calkins, J. Mycol. 4: 86. 1888. 
On bark of dead limbs of some deciduous tree, FLORIDA: Jacksonville, Winter 1886, W. W. 
Calki11S, N. A. F. 2: 2115 (ISOTYPES: NY, FH) 

• Hypoxylon tubigino.rw11 Pers.: Fr., fide Miller, A Monograph of the world species of Hypaxylon, 
p. 1:7. 1961. 
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Hypoxylon subluteum Ell & Ev., N. Amer. Pyrenomyc. p. 648. 1892. 
On decaying soft wood, LOUISIANA: Near St. Martinsville, 24 Aug 1890,A. B. Langlois 2276 
(HOLOTYPE: NY) 

; Hypoxylon rubiginosum Pees.: Fr., fide Miller, Bothalia 4:258. 1942. 
• Hypoxylon serpens (Pers. : Fr.) Kickx, fide Miller, A Monograph of the world species of 

Hypoxylots,p.80.196L 
• Hypoxylon bipapiliDtum Berk. & Curt., fide Petrini & Rogers, Mycotaxon 26:408. 1986. 

Hypoxylon vemicosum EIJ. & Ev., Amer. Naturalist 31: 426. 1897. 
On rotten wood, sent from Ohio as H. marginatwn, OHIO: .A. P. Morgan (HOLOTYPE: NY) 

= Hypoxy/011 truncalum (Schw.: Fr.) Mill., Trans. Brit. Mycol. Soc. 17: 130. 1932. 

Kretzscltmaria pusilla Ell. & Ev., Bull. Iowa Umv. Lab. Nat. Hist. 2: 410. 1893. 
On fallen tree trunks, NICARAGUA: Castillo Viejo, Feb 1893, C. A. F. 29, C. L Smirh 
(HOLOTYPE: NY) (C. L. Smith n (ISOTYPE: BPI)) 

• Kntzschrnari4 clavus (Fr.) Sac.c., SyU. Fung. 2: 29. 1883. 

Kretzschmaria spinifera EU. & Macbr., Bull. Iowa Uruv. Lab. Nat. Hist. 4: 71. 1896. 
On decaying bark, MEXICO, 1895, C L Smith (HOLOTYPE: NY; ISOTYPES: NY, BPI) 

Nummularia albosticta Ell. & Morg., Bull. Torrey Bot. Club 24: 135. 1897. 
On hickory, OHIO: (Preston (lit.)), A. P. Morgan JJ78 (HOLOTYPE: NY) (On dead Carya 
(ISOTYPE: FH)) 

• Hypoxy/011 albosrictum (ElL & Morg.) Miller, Mycologia 25: 325. 1933. 
• Nunwlariola albosticta (Ell. & Morg.) P. Martin, 1. S. African Bol. 42: 75. 1976. 

Nummularia /ateritia ELI. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 144. 1893. 
On bark of dead Fraxinus sambucifolia, CANADA: London, Mar 1892, / . Dearness 1283 
(ISOTYPE: FH). 

• Kommamyce lateritia (EU. & Ev.) Niewland, Amcr. Midi. Naturalist 4: 375. 1916 . 
.. Hypoxylon rubiginosum Pers. : Fr., fide Miller, A Monograph of the world species of 

Hypoxy/011, p. Zl. 1961. 

Nummulariapezizoides EU. & Ev., Bull. Torrey Bot. Club 11:74. 1884. 
On bark, CANADA: Onawa, Oct 1883, MtJCOUII (HOLOTYPE: NY) 

• Biscogniauxia paiu>ides (Ell. & Ev.) Kuntze, Rev. Gen. Pl. 2: 398. 1891. 
• Nurnmullvia repanda (Fr.) Nits., fide Jong & Benjamin, Mycologia 63: 869. 1971. 

Nummujaria repanda (Fr.) Nits. var. zonata Ell. & Ev., Bull. Iowa Univ. Lab. Nat. 
Hist. 2: 405. 1893. 
On dead tree(?), NICARAGUA: Castillo Viejo, Feb 1893, C. A. F. 18, C. L. Smirh 
(HOLOTYPE, ISOTYPE: NY) [C. L Smith 105 ( ISOTYPE: BPI)) 

Nummularia rufa Ell. & Ev., Bull. Iowa Univ. Lab. Nat. Hist. 2: 406. 1893. 
On bark, NICARAGUA: Ometepe, Winter 1893, C. L. Smirh 54 (HOLOTYPE: NY; 
ISOTYPE: BPI) 

"' Hypoxylon stygium (Uv.) Sac.c., fide Miller, A Monograph of the world species of Hypaxylon, p. 
92. 1961. 

Nummularia subapiculata Ell. & Ev., J. Mycol. 5: 23. 1889. 
On bark, KANSAS: Topeka, 1884, F. W. Cragin 267 (HOLOTYPE: NY) 

• Hypoxylon tinct« (Berlt.) Cke., fide Miller, A Monograph of the world 
species of Hypoxy/011, p. 119. 1961. 

Nummularia vemicosa Ell. & Ev., Bull. Iowa Univ. Lab. Nat. Hist. 2: 406. 1893. 
On dead branch, NlCARAGUA: Castillo Viejo, Feb/Mar 1893, C. A. F. 21, C. L Smith 
(HOLOTYPE: NY) (Smitb 111 (ISOTYPE: BPI)) 
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• Hypoxylon melanaspis Mont., fide Miller, A Monograpb or the world species of Hypoxylon, p. 
107. 1961. 

PhomaJospora wistariae Ell. & Ev., J. Mycol. 8: 68. 1902. 
On Wutario frutescens, AlABAMA: Ouver 686 (HOLOTYPE: NY) (22 Sep 1900 (JSOTYPE: 

fli)) 

Podosordaria mexicana Ell. & Holw., Bot. Gaz. 24: 37. 1897. 
O n cow dung, MEXICO: Cuernavaca, Scp 1896, ex- Herb. Holway, £. W. Holway 
(HOLOTYPE: NY) 

• Xylaria cJuudoniona (Toro) Miller, fide DcllDis, Kew Bull. 1957: 306. 1957. 

Poronia leporina Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 229. 1890. 
On rabbit dung. MISSOURI: Emma, Sep 1889, Dune/rio 25Q (HOLOTYPE: NY; ISOTYPE: 
BPI) and N. A. F.: 2354 (JSOTYPES: NY, FH). 

• Podosord4ria leporina (Ell. & Ev.) Dennis, Kew Bull. 1957. 306. 1957. 
~ Poronia minuta Petcb, fide Krug & Cain, Canad. J. Bot. 52: 596. 1974. 

Poronia turbinata Ell. & Ev., Bull. Iowa Univ. Lab. Nat. Hist. 2: 410. 1892. 
On bark, NICARAGUA: Castillo Viejo. Feb/ Mar 1893, C. A. F. 32, C. L . Smith 
(HOLOTYPE: NY; ISOTYPE: BPI) 

• Kretzschmarill turbinata (Ell. & Ev.) Uoyd. Myc. Writ. 6: 1033. 1921. 
• Penzigia turbinata (EU. & Ev.) Miller, A Mooograpb or the world species of Hypoxylon, p. 142. 

1961. 
• Kretzschmarill turbinata (Ell. & Ev.) P. Martin, J. S. African Bot. 36: 79. 1970. 

Rosellinia abietina Fuckel var. trichota (Cke. & Ell.} Sacc., see Sphaeria abietina 
Fckl. var. trichota Cke. & Ell. 

Rosellinia albolanaJa Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 227. 1890. 
On old rails, MISSOURI: Emma, Nov 1889, Rev. C. H. Demetrio 269 (HOLOTYPE: NY; 
ISOTYPE: FH) 

• lfypoxylon a/bolanatum (Ell. & Ev.) P.Martin, J. S. African Bot. 42: 72. 1976. 

Rosellinia arctispora (Cke. & Ell.) Sacc., see Splzaeria arctespora Cke. & Ell. 

Rosellinia bakeri Ell., Torreya 5: 87. 1905. 
On Urera, NICARAGUA, 1903, C. F. Baker 3990 (HOLOTYPE: NY) [Cbinandega 
(ISOTYPE: FH)](Dec 1903 (lit.)]. 

~ Hypoxylon investiens (Scbw.) Bcrlt. f. bakeri (ElL) Miller, fide Dennis, Kew Bull. 14(3): 450. 
1960. 

Rosellinia bicolor Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 327. 1894. 
On rotten pieces, LOUISIANA: ncar St. Martinsville, 26 Aug 1889, A. 8 . Langlois 2/39 
(HOLOTYPE: NY) 

Rosellinia bigeloviae Ell. & Ev., Amer. Naturalist 31:341. 1897. 
On Bige/ovia graveolens, COLORADO: E. Bethel ( HOLOTYPE: NY) (Golden, Dec 1896 
(JSOTYPE: BPI)) 

Rosellinia caespitosa Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 327. 1894. 
On dead hackbe rry limbs, KANSAS: Rockport, 22 Nov 1893, £. Bartholomew 1252 
(HOLOTYPE: NY) 

• Lopadostoma caespitosum (Ell. & Ev.) P. Manin, J. S. African Bot. 42: 75. 1976. 

Rosellinia compressa Ell. & Dearn., Proc. Canad. lnst. n. ser. 1: 89. 1897. 
On elm, CANADA: Ontario, near Granton, J. Dearness 1791 (HOLOTYPE: NY) 
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Rosellinia confenissima Ell. & Ev., Bull. Torrey Bot. Club 24: 126. 1897. 
On rotten wood, OHIO: Morgon I I 72 (ISOTYPE: FH) (Morgon I 173 (lit.) ) 

Rosellinia geasteroides Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 415. 
1895. 
On the base of decaying stem of Alundinan"a, LOUISIANA: ncar St. Martinsville, 17 Jul 1895, 
A. 8. LAnglois 2404 (HOLOTYPE: NY; ISOTYPES: BPI, FH) 

• Asrrocysris mirabilis B. & Br., fade Diehl, Mycologia 17: 188. 192S. 
a Hypoxylon geosruoides (Ell. & Ev.) P. Martin, J . S. African Bot. 42: n. 1976. 

Rosellinia gigaJttea Ell. & Ev., Bull. Iowa Uruv. Lab. Nat. Hist. 2: 401. 1893. 
On bark, NICARAGUA: Castillo Viejo, Wirater 1893, C. L. Smith 34 (HOLOTYPE: NY; 
ISOTYPE: FH), C. A. F. 10 ( ISOTYPES: NY, BPI) 

• Hypoxylon gigant~ (Ell. & Ev.) P. Martin, J. S. African Bot. 42: 72. 1976. 

Rosellinia gigaspora Ell. & Ev., Bull. Iowa Uruv. Lab. Nat. Hist. 2: 401. 1893. 
O n bamboo cane(?), N ICARAGUA: Castillo Viejo, Feb/Mar 1893, C. L . Smith 
(HOLOTYPE: NY) 

• HyJIOX)•Ion gigosporum (Ell. & Ev.) P. Martin, J. S. African Bot. 42: 72. 1976. 

Rosellinia glandiformis Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 227. 
1890. 
On live oak stump (Quercus), LOU ISIANA: S t. Martinsville, Feb 1889, A. B. LAnglois I 768 
(HOLOTYPE: NY; ISOTYPE: FH) 

• Hypoxylon glandifonne (EU. & Ev.) P. Martin, J. S. African Bot. 34: 190. 1968. 

Rosellinia hystrix Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 444. 1894. 
On old hickory nuts lying on the ground, NEW JERSEY: Newfield, 18 May 1893, J. B. Ellis s. 
n. (HOLOTYPE: NY; ISOTYPE: FH) 

Rosellinia kellemrannii Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 227. 
1890. 
On very rotten wood of Negundo aceroides, KANSAS: Manhattan, 24 Mar 1889, II 1378 
(HO LOTYPE: NY) (Ke/1. & Swingle 1378 (ISO TYPE: FH)) 

• ConiochaelJJ kdlennannii (Ell. & Ev.) Munk, Dansk Bot. Ask. 15(2): 54. 1953. 

Rosellinia langloisii Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 228. 1890. 
On much rotten vine of Vilis vulpina, LOUISIANA: St. Martinsville, 26 Mar 1889, A. B. 
LAnglois 1679 (HOLOTYPE: NY; ISOTYPES: BPI, FH). [A. B. LAnglois I779 (lit.)) 

• Hypoxylon /angfoisii (Ell. & Ev.) P. Martin, J. S. African Bot. 42: 73. 1976. 

Rosellinia limoniispora Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 326. 
1894. 
On dead l imbs o f Fraxinus, KANSAS: R o ckport, 4 Aug 1894, Bartholomew 1545 
(HOLOTYPE: NY) 

a l/ypoxylon fimoniisporum (Ell. & Ev.) P. Martin, J. S. African Bot. 42: 73. 1976. 

Rosellinia macouniana Ell. & Ev., Bull. Torrey Bot. Club 11: 74. 1887. 
On rotten wood, CANADA: Onawa, Oct 1883, Macoun 2531lit.). 

• Byssospllaen"a macouniana (Ell. & Ev.) Ckc., Grevillca 15: 122, 1887. 

Rosellinia macra Ell. & Ev., Bull. Torrey Bot. Club 24: 126. 1897. 
On leaves of monocot plant, FLORIDA, 1895, A . P. Motgan 1134 (HOLOTYPE: NY) [On 
leaf of (Saba/?) ISOTYPE: FHI 

Rosellinia megaloecia Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893. 128. 
1893. 
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On Salix, MONTANA: One mile west o f Sheridan, Mill Creek, 20 Jan 1892, W. M. Fitch 9 
(HOLOTYPE: NY) 

Rosel/inia melaleuca Ell. & Ev., Bull. Iowa Univ. Lab. NaL Hist. 2: 402. 1893. 
On wood, NICARAGUA: Ometepe, Jan 1893, B. Shimek, C. A. F. 11 (HOLOTYPE: NY; 
ISOTYPE: BPI). 

Rosellinia muriculata ELI. & Ev .. Proc. Acad. Nat. Sci. Philadelphia 1895:416. 1895. 
On fibrous cottonwood bark (Populus nwniliferG), KANSAS: Rooks Co., 21 Dec 1894, £ . 
Btvth~ 1613 (HOLOTYPE: NY; ISOTYPES: BPI, FH) 

Rosellinia obliquata (Somm.) Sacc. var. americana Ell. & Ev., N. Amer. Pyrenomyc. 
p. 169. 1892. 
On dead cones of Pinus poruluosG var. seopul01U111, MONTANA: Belt Mts., Sep 1889, F. W. 
Antkr:on 6/3 (HOLOTYPE: NY; ISOTYPES: NY, BPI) 

Rosellinia ostiolata Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 327. 1894. 
On bark of Ulmus QmtricGnG, KANSAS: Rockport, 2 Apr 1894, £. BGrtholomew 1429 
(HOLOTYPE: NY; ISOTYPE: FH) 

Rosellinia ova/is (Ell.) Sacc., see Sphaeria ova/is Ell. 

Rosellinia parasitica Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1890: 227. 1890. 
On dead limbs of Symphoricmpus occidentalis, MONTANA: Helena, Rev. F. D. Kelsey, N. A. 
F. 2: 2351 (ISOTYPES: NY, BPI, FH) [Etiscns (1985) mentioned a bolotypc in NY, but it was 
not found). 

Roselliniapinicola Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1894: 327. 1894. 
On weathered pine board, KANSAS: Rockporl, 15 Feb 1894, £. BGrtholomew 379 
(HOLOTYPE: NY) 

Roselli11ia poliosa Ell. & Ev., Bull. Torrey Bot. Club 22: 439. 1895. 
On decaying post, MEXICO: Monterey, Jun 1895, Dr. B. F. G. Egeling 50 (HOLOTYPE: NY) 

• Hypoxylon poliosum (Ell. & Ev.) P. Martin, J . S. African Bot. 42: 73. 1976. 

Roselliniapuldzerrima Ell. & Ev., Erythea 1: 197. 1893. 
On detached fir bark partly covered with soil, WASHINGTON: Seattle, 18 Scp 1892, A. M. 
Parku 160 (HOLOTYPE: NY; ISOTYPE: FH) 

= Hypoxylon pulchrum P. Martin, J. S. African Bot. 42: 82. 1976. 

Rosellinia subcompressa Ell. & Ev., Bull. Torrey Bot. Club 24: 277. 1897. 
O n dead cottonwood twigs, SOUTH DAKOTA: Aberdeen, Apr 1897, D. Griffiths 7 
(HOLOTYPE: NY; ISOTYPE: FH) [On Populus defloidetl Marsh. (ISOTYPE: BPI)) 

Rosellinia thelena (Fr.) Rabh. var. terrestris Ell. & Ev., Proc. Acad. Nat. Sci. 
Philadelphia 1895: 22. 1895. 
On gJOund, NEW YORK, (Schw.) (lit.). 

Rosellinia triclzota (Cke. & Ell.) Ell. & Ev., see Sphaeria abietina (Fckl.) var. 
tridzota Cke. & Ell. 

Rosellinia xylarispora (Cke. & Ell.) Sacc., see Splzaeria xylariaespora Cke. & Ell. 

Sphaeria abietina Fuckel var. triclzota Cke. & Ell., Grcvillea 6: 13. 1877. 
On Jersey pine lumber lying oo the gJOund, NEW JERSEY: Gloucester Co., Newfield, rJ Apr 
1876, Cooke 2401. Oo J ersey pine pole in the grape trellis, NEW JERSEY, Mar 1877. On 
smooth cut surface of a white cedar stump, NEW JERSEY: Gloucester Co., Newfield, Apr 
1877 (SYNTYPES: NY) 



• Rostllinia abietina Fuckel var. trichOfa (Cke. & Ell.) Saee., SyU. Fung. 1: m. 1882. 
= Rosellinitl trichOfa (Cke. & Ell.) Ell. & Ev., N. Ame r. Pyrenomyc. p. 172. 1892. 

Sphaeria anJiqua Ell. & Ev., Bull. Torrey Bot. Club 10: 90. 1883. 
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On loose bark of grape-vines, NEW JERSEY: Newfield, May 1883,1. 8 EJJis s. n. (ISOTYPE: 
FH) 

• Thyridium antiquum (Ell. & Ev.) Berl. & Yogi., SyU. Fung. Addit. 1-4: 185. 1886. 
• Pleospora antiquo (Ell. & Ev.) Ell. & Ev., Cat. Pl. N.J. p. 523. 1890. 
• Xylosphaeria antiquo (Ell. & Ev.) Pctr., Sydowia 4: 18. 1950. 
• MycOfhyridium antiquum (Ell. & Ev.) Petr., Sydowia 15:289. 1961. 

Sphaeria arctespora Cke. & Ell, G revillea 5: 93. 1877. 
On .Andromeda (inside the bark), NEW JERSEY: Vineland, 12 Nov 1876,1. B. Ellis s. n., ex 
He rb. W. G. Farlow, 'type gathering' (1SOTYPE.S: NY, FH, BPI) 

• Rosellinitl arclispora (Cke. & Ell.) Sacc., Syll. Fung. 1: 268. 1882. 

Sphaeria alrograna Cke. & EU., Grevillea 8: 15. 1879. 
On rotten Liquidambar, NEW JERSEY: Malaga. 14 Sep 1878, # 3179 (JSOTYPE: NY) 

• Amphisphaeria atrograna (Cke. & Ell.) Sacc., Syll. Fung. 1: 712. 1882. 
"'Melanomma atrogranum (Cke. & Ell.) Cke., Grevillea 16: 52. 1887. 
• Gibbem atrograna (Cke. & Ell.) Sivanesan, Trans. Br. Mycol. Soc. 65: 396. 1975. 

Sphaeria bisphaerica Cke. & Ell., Grevillea 7: 41. 1878. 
O n an o ld apple tree limb lying on the ground, NEW JERS EY: Newfield, 10 Jun 1878, # 3068, 
"no duplicate". (?HOLOTYPE: NY) 

"' Amphisphaeria bisphauica (Ckc. & Ell.) Sacc., Syll. Fung.. 1: 721. 1882. 

Splzaeria [ISSicula Cke. & Ell., Grevillea 6: 94. 1878. 
On Rosa, NEW JERSEY: Newfield, # 2683,1. B. Ellis (lit.) 

• Cryptosphauia {ISSicola (Cke. & Ell.) Sacc., Syll. Fung.. 1: 185. 1882. 
• Engizostomll fmicola (Cke. & Ell.) Kuntze, Rev. Gen. Pl. 3(2): 474. 1898. 

Sphaeria leucobasis Ell. & G. Martin, Amer. Naturalist 16: 809. 1882. 
On petioles of Saba/ strrulata, FLORIDA, Winter 1882, Dr. G. Martin (HOLOTYPE: NY) 
(Green Cove Springs (JSOTYPE: BPI) ) N. A. F .: 1199 (ISOTYPES: NY, BPI, FH) 

., Anthostomel/a leurobasis Ell. & G. Mart., N. Amer. Pyrcnomyc. p. 418. 1892. 

Sphaeria mortuosa Ell., Bull. Torrey Bot. Club 9: 73. 1882. 
On Eupatorium purpureum, on old Polygonum, on old half decayed Andropogon, NEW 
J ERSEY: G lo uceste r Co., Newfield, Oct 1879, Apr 1880, 23 Sep 1879, respectively 
(SYNTYPES: NY) N. A. F.: 897 (ISOSYNTYPE: NY, FH, BPI) 

• Anthostoma molflloswn (Ell.) Sacc., SyU. Fung. 9: 519. 1891. 
• Xy{osphacria m011uosa (Ell.) Ckc., G rcvillca 17: 86. 1889. 
= Anthostomella xylost~i (Sacc.) P. Martin, J . S. African Bot. 35: 404. 1969. 
= Anthostomella tomicoides Saec., fide Francis, Mycol. Pap. 139:52. 1975. 

Sphaeria oronoensis Ell. & Ev., J. Mycol. 3: 117. 1887. 
O n r otten wood o f some coniferous tree, MAINE: O ro no, Nov 1886, F. L. Harvey 57 
(HOLOTYPE: NY; ISOTYPE: BPI) 

: Amphisphaeria oronoensis (Ell. & Ev.) Saee., Sylll. Fung. 9: 746. 1891. 

Sphaeria ova/is Ell., Bull. Torrey Bot Club 8: 125. 1881. 
O n sage brush, UTAH: Pleasant Valley, 1881, S. I . Harkness (H OLOTYPE: NY), and N. A. 
F.: 896 (ISOTYPE: NY, BPI, FH) 

• Rosellinia ova/is (ElL) Saee., Syll. Fung. 1: 269. 1882. 
= Rosellinia pu/vemcea (Ehr.) Fckl., fide Riley, Torreya 1: 22. 1901. 
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Sphaeria pholidigena Ell., Bull. Torrey Bot. Club 10: 54. 1883. 
On cones of red pine, UTAH: Pleasant Valley, Feb 1882, S. J. Harkness 9Q (HOLOTYPE: 
NY) and N. A. F . 2: 1664 (ISOTYPES: NY, FH) 

• Anthost~Ua pholidigou~ (Ell. ) Berl. &: V<>gl., SylL Fling. Addit. 1-4: 44. 1886. 
• Anthostoma pholidigou~ (Ell.) Cke., G revillea 17: 90. 1889. 
• U>padostoma CCHI01W11 (Fckl.) P. Martin, J . S. African Bot. 35: 400. 1969. 

Spllaeria picacea Cke. & Ell., Grevillea 7: 9. 1878. 
On decorticated VDCcinWn! and Acu, NEW JERSEY: Ncwfaeld, J. B. Ellis s. n. (ISOTYPE: 
NY), and N. A. F.: 183 (ISOTYPE: NY, FH, BPI) 

• Antlwst~l/a picaua (Cke. &: Ell.) Saa:.., SyU. Fung. 1: 293. 1882. 
• Anthostoma picaceum (Cke. &: Ell.) Ell. &. Ev., N. Amer. Pyreoomyc. p. S78. 1.892. 
• Anthost~Ua inconspiauz P. Martin, 1. S. African Bot. 35: 398. 1969. 

Spllaeria sabalensioides Ell. & G. Martin, Amer. Naturalist 16: 810. 1892. 
On Saba!, FLORIDA: Green Cove Springs, Winter 1881-1882,Dr. Marrin (HOLOTYPE: NY) 
tOn Saba! senvUJia (Lit.)] 

• Anthostom~l/a sabalensioitks (Ell. &. G. Martin) Saa:.., SyU. Fung. 2: xiii. 1883. 
• Entosordaria sabalensioides (Ell. & G. Martin) Hoehn., Sil7b. Akad. W'Jen 192: 166. 1920. 

Spllaeria xylariaespora Cke. & Ell., Grevillea 6: 94. 1877. 
On decorticated Andromeda, NEW J ERSEY: Newfield,/. B. Ellis 2IJ()() (Lit.). 

• Rostllinia xylarispora (Cke. & Ell.) Saee., SylL Fung. 1: m. 1882. 
• Coniochada xylari.sporo (Cke. & E ll.) Cke., Grevillca 16: 16. 1887. 

Tllyridium americanum Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893. 139. 
1893. 
On Xanihaxylum americanum (prickly ash), CANADA: London, Apr 1892, # 1780 lDtamess 
(Lit.)] (HOLOTYPE: NY) 

• Xylosphaeria americana (EU. & E v.) Petrak, Sydowia 4: 18. 19.50. 
• Mycothyridium americanum (Ell. & Ev.) Petrak, Sydowia 15: 288. 1961 (1962). 

Tlryridium antiquum (Ell. & Ev.) Berl. & Yogi., see Spllaeria anJiqua Ell. & Ev. 

Tlryridium canadense Ell. & Ev., N. Amer. Pyrenomyc. p. 416. 1892. 
On old logs, CANADA: Ontasio, Lake Nigiron, 26 Juu 1887, JMacoun (Lit .)) (HOLOTYPE: 
NY) 

• 1hyritkl/a canadensis (Ell. & Ev.) Saa:.., Syll. Fung. 11: 351. 1895. 
• Ptltospha~a canadensis (Ell. & Ev.) Ber~ leon. Fung. 2: 110. 1897. 
• Peltosphaeria canadensis (Ell. & Ev.) Ri~ Sydowia 15: 304. 1961 (1962). 

Thyridium pallumm Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1895: 424. 1895. 
On dead Rhus glabra, KANSAS: Rooks Co., May 1895, BQifholomew 1711 (HOLOTYPE: 
NY) 125 May 1895 (ISOTYPE: FH)] 

• Xylospha~a pal/ida (ED. & Ev.) Petrak, Sydowia 4: 19: 19.50. 
• Mycothyridium pallidum (Ell. &. Ev.) Petrak, Sydowia 15: 289. 1961 (1962). 

Thyridium stilbostomum Ell. & Ev., J. Mycol. 9: 223. 1903. 
Oa old maple Limbs, CANADA: Ontario, 21 Oct 1903 lDeamess 3()()1 (lit.)) (HOLOTYPE: 
NY; ISOTYPE: FH) 

• Xylospho~a stilbostoma (Ell. & Ev.) Petrak, Sydowia 4: 19. 19.50. 
• Mycothyridium .rtilbo.rtornum (Ell. & Ev.) Petrak, Sydowia 15: 290. 1961 (1962). 

Tllyridium syringae Ell. & Ev., Proc. Acad. Nat. Sci. Philadelphia 1893: 139. 1893. 
On dead limbs of Wa c (Syringa), CANADA: London, Mar 1892, Dearness 1654 (HOLOTYPE: 
NY) 

• Xylosphaeria syringae (Ell. & Ev.) Petrak, Sydowia 4: 19. 19.50. 



• Mycothyridium syringa~ (Ell. & Ev.) Petrak, Sydowia 15: 290. 1961 (1962). 

Thyridium vitis Ell. & Ev., Bull. Torrey Bot. Club 27: 53. 1900. 
On dead sb0015 of VIlis riptJliQ, KANSAS: Rooks Co., BattJwlomew (lit.) 

"Xylosphluria vitis (Ell. & Ev.) Petr., Sydowia 4: 20. 1950. 
• Mycothyridium vitis (Ell. & Ev.) Petr., Sydowia 15: 290. 1961 (1962). 
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V~a canodisca ELL & Holw., Proc. Acad. Nat. Sci. Philadelphia 1890: 223. 1890. 
On Salix, IOWA: Decorah, 9 May 1886, E. W. Holway (HOLOTYPE: NY) 

• Eutypdto C411odisCD (EU. & Holw.) Sacc., Syll Fung. 9:463. 1891. 
• Engiwst()nUI c011odisca (Ell. & Holw.) Kuntze, Rev. Gen. Pl3(2): 473. 1898. 
; Di~ albopruinosa (Schwein.) Cke. var. salicina Rehm, fide Rappu" Mycologia Helvetica 2: 

503. 1987. 

Va/sa capi/lata Ell. & Ev., J. Mycol. 4: 74. 1888. 
On decaying pieces laying in a damp place, LOUISIANA: St. Martinsville, 28 May 1888, A. B. 
Langlois 1254 (HOLOTYPE: NY; ISOTYPE: FH). 

• Eutypello capitlata (Ell & Ev.) Sacc., SyU. Fung. 9: 462. 1891 
" Engiw.st()nUI capitlatum (Ell. & Ev.) Kuntze, Rev. Gen. Pl. 3(2): 472. 1898. 
• Peroneutypelta capillata (Ell. & Ev.) Berl., Icon. Fung. 3: 84. 1902. 
• Eulypetla scoparia (Schwein. : Fr.) Ell. & Ev., fide Rappa?., Mycologia Helvetica 2: 537. 1987. 

Valsa deusta Ell. & Ev., J. Myool. 4: 74, 1888. 
On a piece of rotten Carya, LOUISIANA: St. Martinsville, 16 Jun 1888, Langlois 1334 
(HOLOTYPE: NY; ISOTYPE: FH) (On Carya olivcrefonnis (ISOTYPE: BPI)) 

• Eutypelta deusta (EU. & Ev.) Ell. & Ev., N. Amer. Pyrenomyc., p. 489. 1892. 
,. Engiwstoma deustum (Ell. & Ev.) Kuntze Rev. Gen. Pl. 3(2): 473. 1898 . 
., Eutypetla scoparia (Schwein.: Fr.) Ell. & Ev., fide Rappa,z. Mycologia Helvetica 2:537. 1987. 

V~a juglandina Cke. & Ell., Grevillea 5: 92. 1877. 
On Juglans regia, # 2421, NEW JERSEY: Newfield, Od 1876, J. 8. Ellis (ISOTYPE: NY). 

" Eutypella juglandina (Cke. & Ell.) Sacc., SyU. Fung. 1: 154. 1882. 
" Eutypella juglandicola (Schw.) Ell. & Ev. var. juglandina (Cke. & Ell.) Ell. & Ev., N. Amcr. 

Pyrcnomyc. p. 495. 1892. 
• Engizostoma cltisii Kuntze, Rev. Gen. Pl. 3(2): 472. 1898. 

V~a lutescens Ell., Bull. Torrey Bot. Club 9: 111. 1882. 
On dead limbs of Qu~rcus coccinea, NEW JERSEY: Newfield, Feb 1881, N. A. F.: 876, as 
cited in tbe original description. (ISOTYPE: NY, FH) 

• Eutypella luJescens (Ell) Sacc., Syll. Fung. 2: vii. 1883. 
• Engizostoma lutesc~ns (Ell.) Kuntze, Rev. Gen. Pl. 3(2): 474. 1898. 

Valsa maclurae Cke. & Ell., Grevillea 8: 14. 1879. 
On Maclura, NEW JERSEY: Newfield, Sep 1878, /. B. Ellis 3104 (ISOTYPE: NY) N. A. F.: 
873 (ISOTYPES: NY, BPI, FH) 

• Eutypel/a maclurru (Clcc. & Ell.) EU. & Ev., N. Amer. Pyrcnomyc. p. 496. 1892. 
= Cytospora macluru Ell. & Barth., Erythea 5: 48. 1897. 
• Enzigostoma mactutrU (Cke. & Ell.) KWlt.zc, Rev. Gen. Pl. 3(2): 474. 1898. 

V~a microcarpa Ell. & Ev., J. Mycol. 4: 122. 1888. 
On decayed pieces of peach tree, LOUISIANA: St. Martinsville, 18 Aug 1888, A. B. Langlois 
1481 (HOLOTYPE: NY; ISOTYPES: BPI,FH) 

• Eutypel/a microcarpa (Ell. & Ev.) Sacc., SyU. Fuog. 9: 462. 1891 
• PeroneutypeJia microcarpa (Ell. & Ev.) &r~ Icoo. Fung. 3: 83. 1902. 
• Eutypella scoparia (Schwein. : Fr.) Ell. & Ev., fide Rappaz, Mycologia Helvetica 2: 538. 1987. 

Va/sa rugiella Cke. & Ell., Grevillea 5: 92. 1877. 
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On m aple [On Acer rubrum (lit.)), NEW JERSEY: Newfield, Mar 1876, I . B. Ellis s. n. 
(ISOTYPE: NY) N. A. F.: 176 (possible, ISOTYPE: NY, FH) 

• Eutypella rugiella (Cke. & Ell.) Sacc., SyU. Fung. 1: 156. 1882. 
• Engizostoma rugiellum (Cite. & Ell.) Kuntze, fide Rev. Gen. Pl3(2): 475. 1898. 

Valsa venusta Ell., Bull. Torrey Bot. Cub 9: 112. 1882. 
On Robinia pseudacacia, NEW JERSEY: Gloucester Co., Newfield, Jun 1881 ( HOLOTYPE: 
NY) N. A. F.: 875, a.s cited in the original description (ISOTYPE: NY, FH) 

• Eutype/14 venu.sta (Ell.) Sacc., SyU. Fung. 2: vii. 1883. 
• Engizostom~ venusta (Ell.) Kuntze, Re v. Gen. Pl. 3(2): 475. 1898. 

Xylaria cylindrica Ell. & Ev., BulJ. Iowa Univ. lab. Nat. Hist. 2: 414. 1892. 
On bark, NICARAGUA: Castillo Viejo and Omctepe, Winter 1893, B. Shimek & C L Smith 
12 (HOLOTYPE: NY; ISOTYPE: FH) 

• Xylaria teres Sacc., Syll. Fung. 11: 284. 1895. 
• Xylaria multipla (Kunze) Delllli.s, Bull Jard. Bot. Etat 31: 125. 1961. 

ACKNOWLEDGEMENTS 

I am grateful to the following individuals who have freely given me unpublished information, 
advice, encouragement, and time: Drs. J. R . Boise, R. E. Halling. D. H . PrlSier, C. T . Rogerson, A. Y. 
Rossman, G. J. Samuels, and B. M. Thiers. Part of this project wa.s completed with a grant from the 
Frien<h of the Farlow Reference Library and Herbarium of Cryptogamic Botany. I deeply appreciate 
the erilieal comments offered by Profs. M. E. Barr Bigelow and J. D. Rogers in their presubmission 
reviews of this manuscript. 

LITERATIJRE CITED 

Batista, A. C. 1956. Systematic revision of the genera Ellisie/14 Sacc. and £1/isielina Camara, and the 
new genus Ellisiopsis. Ann. Soc. Biol Pernambuco 14 1/2: 16-25. 

__ , & G. E. P. Peres. 1965. Naval> D euteromyeetes da Micogeografia intercontinental. Mycopath. 
Mycol. Appl. 25: 161-172. 

Cash, E. K. 1953. A record 'o r the fungi named by J . B. Ellis. USDA Special Pub. 2(2): 1-345. 
Da Camara, E. S. 1949. Mycetes Aliquot lusjtaniae IX. Agron. Lusit. 11: 39-73. 
Deighton, F. C. 1969. Microfungi. IV: Some hyperparasitic' Hyphomycetes, and a note on 

Cercosportlla urtdinophila Sacc. Mycological Paper 118: 1-41. Commo nwealth Mycological 
Inslitute, Kew. 

Elisens, W. J. 1985. The Montana collections of Francis Duncan Kelsey. Britto nia 37: 382-391. 
Eriksson, 0. E. & D. L. Hawkswo rth. 1987. Outline of the Ascomycetes. Systcma Ascomycetum 6: 

259-337. 
Fries, E. M. 1821 - 1832. System a Myeologicum. Lund, &rlin. Griefswald. Moritz. 3 vols. 
Harris, R . C. 1973. The eorticolous pyreno lichens of the Great Lakes region. Mich. Botanist 12: 3-68. 
Kaye, G. C . 1986. A Sympo~um on the history o f North American Mycology: Job Bickne ll Ellis. 

Mycotaxon 26: 29-45. 
Martin, P . M. D. 1976. Studies in the Xylariaceae: supplementary ootc. J. S. African Bot. 42: 83. 
Miillcr, E. & J. A. von Arx. 1973. Pyreno mycetes: Mcliolalcs, Coronophoralcs, Sphacriales. In: The 

Fungi: An Advanced T reatise, G. C. Ainsworth, F. K. Sparrow and A. S. Sussman (e<h.), vol. IV 
A, pp. 87-132. Academic Press, NY. 

Rogers, D . P. 1981. A Brief History of Mycology in North America, pp. 13-14. Mycol. Soc. Amcr., 
Cambridge, Mass. 

Saeeardo, P. A. 1880. Conspectus generum fungorum Italiae inferiorum, ncmpe ad sphacropsidcas, 
melancooieas et hyphomyceteas pertinentium systeroate sporologico dispositoruro. Michclia 2: 
1-38. 

Shear, C. L. 1946. Studies of types and authentic specimens of Hypoxylon • I. Uoydia 8: 245-262. 



599 

Stafleu, F. A. & R. S. Cowan. 1976. Taxooomk Literature, 2nd cd., Bohn Scheltema, Utrecht. 1: 742-
743. 

Stcvco.son, 1. A. 1971. An account of fungus cxsiccati contai.n.iog material from the Americas. Bcih. 
Nova Hedwigia 36: 99·164. 

Theissen, F. YOD. 1914. Ubcr Polys~Ua, Microcyclus u. a. Ann. Mycol12: 63-75. 



MYC01fAXON 
Vol. XXXIV. 1o. 2. pp. 601-614 January-March 1989 

NOTES ON TROPICAL AND WARM TEMPERATE BASIDIOHYCETES 

A.l. WELDEN Md C.l. OVREBO 

Department or Bloi()JY 
Tul8n6 University 

New Or Jeens, LA 70 118 

SUMMARY. Eight noteworthy fungi in seven genera frQffi the tropical and 
warm temperate zones are discussed and 111ustrated. Four, Oeflexult. 
subslmplex, L6chnoc/6dlum schwelnfurthiene, and Remerlt 
cyenocephele and R. zlppe/11 are clavarioid; one, Echlnocheete 
brechyporus Is pcroid; one (Jyrodontlum versicolor is hyOOotd; one, 
tJomphus c6vlpesis centhorellold; and one, Thelephor6 6Ur6nllot lncte 
Is thelephorofd. All are either rarely reported, or occur outside their lcnown 
renoes. or they are poorly understcxxl, ore combiMtlon or these. 

Key Words: Deflexula, lld'lnocladium, Rarnaria, Echfnochaete, ~tium, 
!mlphus, Thelephons 

Deflexula subslllplex (P.Henn.) COrner. Ann. Bot. n.s. 16: 279. 1952. 
Fig. A I. Plete I. 

Besidlocarps springing from small incoospicuous mycelial discs 2-3mm 
wlde,consfstlng of small and large clusters of unbranched pendent spines 
- I em; width of spines ca. 300 1.1m, whitish buff when fresh , dark flesh rolor 
when dry. 

On rorticstad wcxxl of an undet. harOirtood (Guzman 24483 in ENCB & NO) ; 
oo tree bark (C. Ovrebo 2083 & A. Meier In NO). The former roll~ttoo Is 
from Mexico; the letter frQffi Coste Rica. 

Spores 10- 11 x 5.4- 6.3 11m, ~liform , with slightly thickened 
walls, a prominent apfculus and often a I~ guttule, angled end light yellow 
in drying, IKI- ; b8sidia not observed; basidioles ca. 23-30 x 6-9 JJ,m, 
prominently guttulate, stoutly clavate or cylinlt'icel with swollen spices; 
hymenium not lim I~ for ca. 300 IJffi frQffi the tip of spine oo one side and 
ca. 900 IJffi frQffi the tip on the other; dlmitic with skeletal hyphae; 
subhymenium of generative hyphae ca. 4 11m in dlam arranQed into a 
~tl; tY-ltidi8 and other sterile orgenelles ebsent; generetive 
hyphae of cootext 4-6 11m in diem, with very long cells, with clamps and 
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often ss:ond6rV simple septa; skeletal hyphae unstained In phloxine, with 
sli~tly thickened walls, prominent in context. 

This fungus was NlPQfted by COrner ( 1967) as o. nlvea(Pat.) corner 
from Glmeloupe. later 1 corner ( 1970) synonymized that taxon with 0. 
subslmplex and reported collections from Costa Rica, P808ffia, Brazil, 
Bolivia (our spcre sizes reported here 8re close to ttme reported by ~ner 
for Singer's collection from this ragion), Argentina, India, Borneo, and 
Solomon Islands. Althoo;tl this taxon Is seloom listed In tropical collections, 
It oppeers to bee typlccl member of the pcntroplc mycoflore. 

Echlnochaete brachyporus (Mont.) Ryv. , Bu11. ~d. Bot. Nat. Belg. 
48:101. 1978. Fig.A2-7. 

Basldiocarp l&erelly stlpltete, somewhat SJXlllW cor!~; pileus 4.6 em 
long x 6.5 em wioo, urd.llate to shallow lobed, stipe junction cleerly marked 
by narrow ri~ on upper surfEK:e; 8bhymeniel surfEK:e minutely tomentose, 
orenge yellow with vinaceous tints, especially toward margin, extreme~ 
may be deep wine red; dlymenlal surfEK:e near pale orenge yellow but reddish 
bin at pore~ (bruising?); pores shallow, 2-3/mm In well-developed 
arees, some appear pulled apart in drying, other small arees mvoldof pores; 
pores Ir regularly po~l and with brown protrudtno setolds (urd!r lens), 
decurrent rNer ca one-helf stipe surfece. 

Stipe 0.8 em long from rid;Je at pileus junction to base x 0.8 em wioo, with 
trEK:eS of pore outlines caused by minutely fimbriate ri~ which 00rken 
with KOH ( setoids). 

lignicolous. Mexico: Cobs, Quintana Roo, 12 May 1986, leg. A.l.W. s.n. 
(NO). 

Spores 10-14 x 3.5-6.5 ~rn (x 11• 12.7 x 4.6 ~m ; e• 2.7), 
cyhraical to cyhrxi'ical-a11entoid, colorless, often with !-several large 
guttules end many smeller ones, IKI - , ~hilous. 

In section pileus with cuticle and context; dlymenially the context 
extends Into trams with only slkjlt ch8nQe In hypha! oroenizstion; cuticle 
27-90 ~m thick, of densely compact basically perallel hyphee, with en 
occasional hypha! end projecting abhymenially; context of interwoven hyphae 
often more compact In trams; generative hyphae In t parallel bundles; 
subhymenium inconspicuous. Hypha! structure dimltic with binding hyphae; 

FHl A 1. Oef/exu/6 subsimplex: Hymeniel deteil, cl8m~ genenrtive 
hyphae, and spores. 2- 7. Echinochaele brachyporus. 2. Habit sketch x 
0.8. 3. Mature setold elements from hymenlum. 4. Yoono setold element. 5. 
connection between wide thick-walled ~&ive hypha and narrow 
thin-walled ~atlve hypha. 6. Hyrnenial detail and spores. 7. Binding 
hypha. Bar= 1 OJJm. 
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~atlve hyphae thin-walled clamped, ca 4.5 urn In dlam, some -12 urn In 
diem, staining evenly In phloxine end USU8lly wfth long cells ( v8SCUlor 
hyphae?); binding hyphae unstained in phloxine, walls -1 urn thick, main 
bOO( 6-7 urn In dlam, sparingly brenched along Its length, with 1-few 
tapering brardles at tip, these with narrow lumen, 2-3 urn in diem, -400 
urn between a branch and its tip. Hymenium of basidioles, basidia, and 
spinulose heevily pignented setolds; setoids metemorphosed basidloles, 
b6sldla ca. 7 urn in diem, c18V8te, 4-sterignate. 

This taxon is pantroplcal. It has been reported from C8yenne in South 
Ainerica (Saccanb, 1888) and from Ugands, Tanzania, Malawi, Kenya, and 
Burundi. It would be Interesting to know the forest type of those coll~tlons. 
The Quintana Roo collection wes made in a Semi-deciduous Forest ( RzeOOwski, 
1986) on limestone soil. The forest is subject to an annual dry season of 
some severity. 

&o•phus cavtpes COrner, Nov. t-teaw. 18: 808. 1969. fig. B 1 -4. Plate 1. 

Besidiocarps fleshy-ariacoous, pete lloid, flabe II ate , ochr~Dn~S 
cinnamon, some with recurved margins giving an infundlbullform 
( pseuOOinfundibu 1 iform) appearance, 5-8 em tall KOH- , IJ'tleflish fTf!.{ in 
ferric sulfate solution; abhymenial surfoc:e smooth, glabrous, opaque or 
wetery tr80S1ucent, li~t ochreceous, not discoloring; ~eni8l surf~~ee 
smooth, Iiiii, pate, not discoloring; context 3-4 mm thick mi<ttlf!.{ from 
pileus margin to stipe; stipe hollow, rounci:!d to somewhat flattened, 
concolorous except for white besot mycelium, sometimes 2-3 stipes joined ot 
base. 

On soil. Colombia: Mplo. euatspe, Dpto. Antioquia. In premontooe 
rainforest, ce. 1850 m alt. leg. C. Ovrebo 2520 (NY, HUA). 

Spores 8.5-16.2 x 4.5-7.2 11m (x 30= 9.8 x 5.91!m; e= 1.6), oval to 
cylimrical, li~t ochr5::eOUS, ochr~DWS buff in deposit, r~Jg)Se, 
thick-walled, amypliform, cyanophilous, apiculus I .5-2 um long. 

Basidia ca 56 x 7-911m (b6se obs. In one), clamped, cyllrxrlcal-clavate 
or clavate with long slender st81ks 3-~ urn in diem, enlorging tow8rd epex, 
4-sterignate, eech sterigna ce. 4.5 um long, strai~t; paraphysoid hyphae 
3-4 11m In diam, among basidia and basidioles; clamped generative hyphae 
3-9.4um in diem, thin- walled, some giving rise to numerous, unbranched, 
l-2x coiledoleiferous hyphae 3- 9.511m in diam, found only in context. 

This is second report of tJ. cavipes600 extends its renge slightly from 
Trlnlda:l to Colombia. It differs In minor weys from the holotype. The 
fdlymenial surfoc:e is smooth but in some arees it drys into irregular blocks 
which exposes the context. The holotype shows a number of shallow folds 
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and little or no cracking. The collection was ochraceoos cinnamon when 
fresh; the holotype white. There was no color~ when handled, but (and 
this was i~tently omitted when the holotype was sent to Professor 
Corner) notes ta:Ompanyinga second TrinilBJspecimen (ALW 1756) refer 
toe color change to vinaceous when bruism More seriously, the Colombien 
material los the smaller lateral pilei of the holotype when dry and appears 
pleurop<XIIal rather than mesoprolel. In some respects this material 
resembles the OOscr-iption of tJ. subci6V6eformis (Ber~.)Corner 
( 1970 ). However, the lock of glcexystidial endings In the hymenium and 
Its hollow st1pe firmly pltK:eS this fungus In o. cevtpes. The apparent 
pleurop<XIiel condition in Its dried state m8'{ be explained In part by the 
tenooocy of the hollow base to collapse when drying frld in part to the eviOOrlt 
flettening end coelescing of the distal parts into a OOr'siventral pileus. The 
surfaces surrounding the hollow stem tend to flatten as they fTC1N distally. 
As these surftK:eS come tD;Jether. the nerrowlno hollow Is filled with loosely 
interweaving vegetetive end oleiferoos hyph8e surrounc:Ed by ~ly 
compact longitudinally parallel hyphae, also with oleiferous elements .. Still 
more distally the hollow disepPES'S and the two surfaces coalesce. In section 
this Jetter region appears as a typical OOr'siventrel pileus. Hymeniel 
development is unilateral even before coalescence into a flattened pileus. But 
before these features cen be determined eccurmely, freshly coJlected 
material preserved in a week fixative such as recommencEd by Corner 
(196 7) must be avallab I e. 

8yrodontiu11 versicolor (Berk. & Br.) Mass 0., Persoonia 3(2): 190. 
1964. Fig. C I. Plate I . 

Basidiocerp sessile-pileete; pileus 35-45 mm long x 50-75 mm wide, 
± reniform; abhymenial surface matted-cottony. sli!jltly moist . li!jlt 
yellow when young, becomlngdlrker ochrcceoos brown, fiMlly brown, often 
darker brown tCW~ard base of pileus, 1not discoloring; context spon111, 3 mm 
thlclc. ll!jlt (J"eenlsh yellow; fdlymenial surface with terete, obtuse. 
yeliCW~ish ~spines 2-3 mm tong, tCW~erd the bese, shorter 80d smeller 
toward the margin, ca. 2/ mm ; margin with whitish sterile zone 1-2 mm 
wire. 

Coste Rice: La Selva Biological Station, on base of deed tree in ICW~Iand 
tropical rainforest. 2 Jul 1986, leg. C. Ovrebo 2084; I.e.. on same 
substrate, leg. 7 Jut 1986, C. Ovrebo 2126. 

Spores 4-5.4 x 2.7-3.1 11m (x 10= 4.0 x 2.8 11m; e= 1.4) , oval, 
brown. thick- walled. with prominent aplculus, print dark ollvoceous green 
whenfresh, olive brown when ciy 

With clamp less generative hyphae 2-6 11m in diam , thin-or slightly 
thiclc-walled, pale yellowish ; context of compact anastomosing fibrils of 
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hyphae separated by loosely arl'8f'O:ld. branchlf'WJ loolvldual hyphae, more 
compect ettlymenially where densely interwoven hyphae fTf1N into spines 
bearino the trymenium ; abhymenlal surf~ coveNld by amtrphous material 
with numerous em~ 5P(X"'es often mixed with loosely arr811CJld hyphae; 
basidia and basldioles completely covert no the spine surf~; basidia 20-24 
x 3.6-5.4 urn with 4 short needle-like steri(Jllata EB:h ca. 2 urn long. 

Mees Geesteranus ( 1964) has paiostal( ingly untangled the synonymy of 
this taxon, which heconslrers monotypic. Sp8:imensof 8. versicolorare 
known from Africa, Australia, the Bonin Islands, and Ceylon. It is listed In 
Hawkswtrth, et al ( 1983) as wi<Espreed. To our knowleQ;Je this Is the first 
report of this species from the New W<rld. 

(Jyrodontivm spores are typically coniophorold. In~ single mount 
they are erratically cyanophilous. The positively cyanophilous spores are 
the younger ones. The fruitlxxt{ is often spotted OOilp brown. This is caused 
by he8vy 00po5its of spores. 

Lachnocladlum schweinfurthlena P. Henn. , Bot. Jahrb. I 7:21 . 1893. 
Fig. B. 5-7. 

Besldiocarps densely ceespltose, -4.5 em tall, arising from ochraceous 
rhizomorphic strands and white mycelium incorporating OObrls; much 
brMched dichotomously and polychotomously almost to the base; 
806Stomosing freely by outiJ'OWths of cortical hyphae into a compact mess, 
apices often suppressed and crlstate. 

U.SA: Fltride, in humus closely associated with rotting henttvood stump 
and ~ass rhizomes, Univ. of Fltride campus near Fltride State Museum, 
Gainesville, 11 Aug 198S,legALWs.n. (NO). 

Spores 3.5-5.0 x 2.5-4.5 urn (xt0• 3.7 x 3.1 ~m; e=t.t), 
subsphaerlcal, hyaline, thin-walled, IKI-. ocyanophllous, 0-1-guttulate; 
basidia 20-37 x 4-5 ~m . cylindrical (ventrh::ose-cylirxrical ?), 
4- sterlgmate, each sterigma ca. 6 ~m long, strai~t, needle-like. 

Besldlocarp In section showing a central rounOOd to flattened darker 
medulla -180 ~m in diom surrounded by a paler cortex; medullary hyphae 
2-5 urn in diem, thin-walled, hyaline, or licjllly pigmented with thidcerei 
walls, dlchohyphldla occasionally present; cortex filled with dlchophyses, 

Fig. B. 1- 4. Oomphvs ct1vipes. 1. H8bit x 0.8. 2. Basidia and basidioles. 3. 
Spores. 4. Oleiferous hypha. 5-7. Lachnocladivm schwainfvrthiana. 5. 
Habit x .8 and schematic <rawlng showing branching of meO.Jila. 6. Basidia, 
spore, and gloeocystldla. 7. Dlchohyphidium from cortex. Bar= 10 ~m. 
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feint)y stretose, dichohyphidle et bese 3-4.5J,Im in diem, brerx:hing 
dichotomously several ttmes, ultimate branches ending In sha't ~ly 
tipped dichotomies, walls pt!Jllent~. thick~ toward the bese, toose toward 
the periphery smaller but not coralloid, faintly mxtrinoid. 

In the field the densely enestomosing fungeslrMSS eppeers redjfsh brown 
with yellowish tips. On closer inspection this appearaoce is caused by the 
absence or the pinkish 'Tt!tf hymenlum rron the ochrs:eous tips, which 
contrasts with the mrker parts. 

Species of Lachnocladium are chl:r~teristic elements of wet tropical 
forests. This particular taxon has been reported urm- a variety of names 
(Corner, 1967, 1970) from 61umenauendAmazonia,6razii,E&S.AfriC8, 
end from the Cooi;Jl to Mal8'/8. The present collection remonstrates thttt this 
taxon, urm- appropriate conditims, may rTfNt in warm temperate zones as 
well. 

corner ( 1970) restricts Lachnocledlaceee to this genus, rejectlrYJ 
Reid's suooestion thet Oichoplauropus Reid, Yarart6 Karst., 
Scylinoslroma Donie, and Asleroslroma Mess. be included within the 
family. Boldin ( 1980) and his colleagues end sturents have intensively 
studied Yararia and have divi~ the genus into Yerarie Karst. and 
Oichostereum Pil. A seventh genus, Oichocentherellus CU'ner 
( 1966) l::le!rs some resemblSlte, i.e., dichophyses end gloem:ystidia, to this 
group. It is tempting to bring these genera tQIJ!ther into a single family. 
However, because or the number of features which appear spor-OOically 
th~t the verious species, e.g., clemp-connections, sulfocystidie 
( macrocysttdia) amyloid spores, oleiferous hyphae, ornamented spores, it is 
more discrete at our present level of lcnowleO;Je to be conservative tn our 
taxonomy. 

Ra.eria cyanocephala (B. & C.) Corner, Ann. Bot. Mem. I: 568. 1950. 
Fig. C 2-4. 

BtJSidiocerps of many stout cinnemon brown branches very coml)ldly 
arranged, 7 em tall x 5 em wili! x 3 em OOep; branching at or neer the bese, 
dichotomous wtth first end second internoms rather IOOJ, third internoms 
relatively quite short end immediately forming dichotomies, frequently one 
of the ultimate dichotomies suppressed QiVIrYJ the appearance of a 
trichotomy; branch tips in lt'i~ material J)81e t81'1 (color of fresh material 
rot rot~); medullary flesh whitish, pale t8l'l or creem, bluish green in 
ferric sui fete solution. 

cmta Rice: Gu8n8c8ste Province neer 881J!CeS' 29 Nov 1983 I L.D.mez & 
R. Alfaro 22 I 06 in NO. 

Spores 10.8- 15.3 x 6.3-9 J,lm, thick-walled, yellow brown, with IOOJ 
~te spines, am~liform, prominently spiculate. Hyphae thin-walled, 
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clamped, 3-6.5 ~min diem. Basidie 8-12 ~min diem toward apex, 3 ~m 
wire toward base, more than 54 'IJm loog ( base not obs.), blsteri!JT}ate. 

The general impression of the fructification is that its CJnYNth was 
arrested, althourjl SJXnS are 8bundlrlt. This is oot m unreeson8ble 
assumption, for the specimen was collected in a Tropical Dry Forest Moist 
Provirence Transition (see Tosl map In Janzen, 1983) at the end of 
November when the region is entering one of its driest periods. 

A second collection of this tsxon h8s a rMicalty different appearance. 

Basidiocarps of many slender cinnamon brown branches laxly arranged, 
- 13 em tall x 5 em wire, stem -5 em long x 5 mm wire, eEdl major se(Jllent 
with 3-6 dichotomies with rellrtively long interrmes , ultim8te br80Ches 
tapering to ~n~te tips; ~I arees flattened (in ~ing?); tips derkened or 
concolorous; medullary flesh whitish to pale tan . bluish green ln ferrk 
sulf6le solution. 

Costa Rica : Puntarenas Province, fines El Eden, Kml83, Rt. 2, 6 Sep 
1983, mez 22966 (NO) 

Spores 9.9-13 x 6.3-7.2 ~m Hyphae 2-10 J.lffi in 
diem ,thin-walled,clamped. Basidia 6 .3-9 IJm in diem, with two stout 
steri!Jll8ta -91Jm long. MicroscopiC8lty siml1ar to <bnez & Alfaro 22106. 

Mocroscopically the two specimens are similar only In their color. 
MicroscopiC8lty they are prectiC8IIy ldentiC81. The taller, more lax 
collection (Oomez 22966) was m& in southern Costa RiC8 in a region of 
Tropical Holst Forest In a wet mooth. Climatic differeoce may help explain 
the difference in mocroscopic appearences of these specimens ( essuming the 
reterminations are correct). Clavarioid fungi have an open !J'(Mth plan, and 
more abundant moisture would allow msximum elongation of the branches, 
which would help develop a less compact, more 18X and open fructifiartion. 
The reverse would be true in a regimen of declining moisture. 

Rllllutria zippelii (Lev.) Corner,Ann. Bot. Hem. 1: 632. 1950. 

Bssidlocarps- 5 em tall, bushy, brenches ten to brown mixed with purple 
brown toward the base, some purple brown upon injury, tips ~ish yellow 
to pinkish ; medullary flesh tan to brownish, not reecting to ferric 
sulf6te solution. 

Trinidlli: near Arima in the Northern Range. 1J...W & Lemke 1664, 1745, 
1759, 1771, all kindly retermlned by Professor CU'ner as R. grendls 
(Pic.) Corner and later synonymized by him with R. zeppelii . 

Spores typical of the subgen. Ec!Jinoramariaser. tJrandisporee, 
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10- 16 x 6.5-9.5 ~m. Besidle bisteri!J'flete. 

Corner ( 196 7, 1970) h8s emphasized the difficulty of dlffen!Ottetlng R. 
cyenocephele tnJ N. zeppelii wittwt field notes on fresh materiel, 
especially the colcr of the brMCh tips. In his l(ey to ser. Orendisporee 
Corner lists 4 t8Xts which h8ve pnmmirmtely bisteri!Jllete basidia. 
Nemerie nigrescens (Brinl(m.) Donk and N. epiehyene($fHJ.) Corner 
were eliminated~ of their crange color and the bl~enlng of the nesh 
in the fermer species. Specimens of R. cy6noceph616 with purple tips 
collected from Jamaica (ALW 487) and Trinilkj (ALW 1719), the former 
confirmed by Professor Corner, have a whitish medUlla and become bluish 
~ in ferric sulfate solution. Our specimens of N. zippelii ltd this 
reaction tnJ the merullels darker. 

Th8t lrt leest some rsmries rem:t to ferric sulflrte solution (Doni(, 1964; 
Herr & Stuntz, 1973) is well-l(nown. According to the letter authors only e 
few taxa amOflQ those from Washlnoton state ( n. emyloidee, N. 
celevirescens, N. c/eviemu/618, tnJ N. velocimutens, all ret~ 
species) react instantly end «remetically. In ~ition to N. cyenocephe/6 
and R. ztppelil there are seven other taxa In NO. R~tlng Immediately to 
ferric sulfate solution are: N. flevobrunnescens (Atk.) Corner , N. 
mollerene(Bres. & Roum.) Qrner, N. stricte(Fr.) ()Jel., and N. verne 
(Coker) Qrner, whose reaction occurs in the re;Jion at the b8se of the ccrtex 
and not in the medulla proper. Not reacting, or reecting faintly at best, are: 
R. euree(Fr.) ()Jel. , R. cfr. formose(Fr.) Quel., and N. gueyensis 
(Pat.) Qrner. Our material is «riedend some of our specimens areseverel 
years old. Specimens of N. cyenocep!Jele and N. zippelii from Trinilkj 
were collected 28 yeers IIJI, and N. cyenocephe/estlll reacts Instantly to 
ferric sulfate. Even thou(jllittle is known of the relationship of this reaction 
to besidiocsrp eae. and that such tests are best performed on fresh material , 
It is noteworthy th8t tiiTlOBJ the specimens 8Vail8ble to us the ~ion 
distinguishes the two taxa. We rero;Jlize the Costs Rican specimens as N. 
cyenocephel6be£f!AJse: (e) their microscopic features ere essentially those 
of N. cy6nocephele, (b) they reect instantly end definitively to ferric 
sulfate, (c) the only other similar taxon, N. zippelii, 00es not react, and 
(d) known specimens or N. cyenocepheleof the same~ as n. zippelil 
specimens also react instantly to ferric sulfate. 

Fig. C. 1. Oyrodontium versicolor. Besidia, besidioles, and spores. 2-4. 
Remer/a cyenocephele. 2. aeoerettve hyphae, some Inflated. 3. Spores. 4. 
Basidia, mla:tle one with a minutely brMChed steri!Jlle, and generative 
hyphae. 5-7. Thelephore eurentiotincte. 5. Habit x 0.8. 6. Oenerative 
hypha with occltdld lumen. 7. Besldle, basldlole, and spores. Bar= 1 0J.Im. 
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Thelephoro ouronttottncto Corner, Beih. Nov. Hedw. 27:44. 1968. Fig. C 
5-7. 

BasldiOC8rp - 7 em tell x 6.6 em wide ( e portion of the bese broken off}, 
with a very strong smell of fentqeek, foli~. imbricating from e common 
stem, lntrlartely fused, Sle'Jllents thick, not cyenesceut In Ka-t but derkening 
(pale brown) In Ka-t and ferric sulfate solution; ebhymenlal surfe£e matte, 
orr-white to pale creem. splculose-strlate, striae causoo by (J'OUPS or repent 
hyphee, these sometimes pur-plish brown, especially toward the margin, 
82008te; margin thick, blunt, 8S if arrested in development, steire1 purplish 
brown, streaked this color toward b8se; dlymenlal surfe£e pallid white 
except toward margin and where papillae develop; papillae distinct, ca. 0.5 
mm hi(tl, but tips soon purplish brown Qiving ali(tlt brown tone to the older 
parts, younger portions fedlng toward margin from orenge thrw;jl pale 
orange to white. 

Mexico: ca. Atocuapan, Km 2.5 Totula-Xal~ hl(tlway , alt. 1350 m, 
Ver8Cruz, terricolous?, 23 Jul 1984, leg. A. Sempierl 915 (XAL, t«>). 

Spores 5.8 -7.2 ~m. lobate, angles minutely crispate, apiculus 1-1 .5 ~m 
long, f uscous vineceous, I K 1-. 

Monomltlc with clamped hyphae 3-7 JJm in diem, thin-welled or with 
sclerified se(JTients, these with capillary to occluded lumene, wider 
thin- welled hyphae often with simple secouder y septa, sclerotized hyphae 
occuring singly or in smell ~ps traversing the context. Basidia 54-56 x 
7.2 JJm . 4-steri!Jllate, cyllndrfc81 elevate; cystidia absent. 

Corner ( t 968) described this taxon 8S IJ'(lWing In humus of a moontaln 
forest (Mt. Klnabalu) In N. Borneo at ca. 1600 m alt. M he notes, T. 
6Vr6nt iotinct6 is 8 remarkable member of its genus. It would immediately 
catch the eye of f!nY collector passingly t"8miliar with Thelephora. A second 
intriguing felrture is the similarity or hllbitet in widely 5epar8ted llf"f!BS. This 
report represents only the second time this taxon has been reported. It will 
be Interesting to leern In the future If similar habitats In other areas of the 
tropics el~ support this fungus. 

A sterile noa:ose hymenocheetoid fUOIJJS W8S IJ'OWing fNef' the abhymeni8l 
surfu or this collection. The arnplete 1~ of spores and basidia preclures 
determ I net ion. 
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Plate I. Oomphus cav/pes. Upper left ca. x 1. Peflexula subslmplex. 
Upper rfght ca. x I. (Jyrodonl ium versicolor. Below at. x I. Photos by 
C. l. Ovrebo. 
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Summary 

Amanita protecta is described as new from the coastal region of 
southern Californ ia. 

Amanita protecta Tulloss & Wright sp. nov. Holotypus: California, Los Angeles 
County, Santa Monica Mountains, Stunt Canyon, 3.i.1987 Barry Silver [Wright 1383A 
=Tulloss 1-3-87-BS1] (NY1

). 

Etymology: protectus, protected- referring to the thick universal veil in this 
species. 

Pileus griseolus vel griseus vel brunneo-griseus. 40 - 115 mm in mensura 
diametrica, margine striata, nonappendiculala; materies volvica fibrif/o-coacta, alba 
vel subcinerea, et, juxta marginem, paflida. rara, pulverulenta. Lameflae confertae, 
liberae vel anguste adnatae. margine grisea vel griseo-brunnea. Stipes 80- 130 x 10-
22.5 mm. palfidus. fibrilfis griseis vel griseo-brUIIneis. Volva circumsciscens vel 
lobata. alba vel albida, a stipe remotissima, 20 - 40+ mm alta. Caro albida vel 
subgriseola, decolorationibus denique ochraceis. Basidiae letrasterigmaticae, (53.5-) 
60.5 - 92 x 13.5- 16.5 (-17.5) 1Jl1l;fibulae absentes. Sporae (8.7-) 9.4- 12.6 (-14.7) x 
(7.3-) 8.4 - 11.2 (-13.3) 1Jl11. globulosae vel subglobulosae vel late ellipsoideae vel 
ellipsoideae. noMmyloideae. 

I . 
F · Herbarium of the Field Museum of Natural llistory, Chicago, Dlinois, U.S.A. 
NY · Herbarium of The New Yorlc Bocanical Garden, Bronx, U.S.A. 

AU collections with no herbarium location cited are in Tulloss ' private herbarium. 
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Amanita protecta (Fig. 1} is a member of section Vaginatae. It is a medium-sized 
mushroom with gray to gray-brown pileus, an exannulate stipe covered for much of its 
length with dark gray to black fibrils, and a robust universal veil leaving thick 
felted/fibrillose patches over a layer of fine pulverulence on the pileus and a thick, 
lobed, volva at the stipc base. The volvallimb is rather widely separated from the stipe 
by a gap partially due to the fact that the inner 1-2 mm of the volva is carried up on the 
expanding pileus. All parts of the basidiocarp have a tendency to develop ochracoous 
stains when damaged and due to aging. The context of the pileus and stipe, as well as 
the universal veil tissue, display many terminal hypha! segments and terminal inflated 
cells (sometimes in chains) with thick walls. In the portion of the universal veil below 
its desiccated surface, the hyphae are coiled and twisted. The basidia of this species can 
be quite long for the genus. Clamps were observed only in the stipe context where they 
were very rare. 

PILEUS: 40 - 115 mm diam, from pale to dark gray or "brownish grey" or deep 
brownish gray (11D-E22}, viscid when moiSt, becoming shiny when d.ry, convex 
expanding to plano-convex with dcflexcd margin to finally concave, occasionally 
deeply rimose: margin weakly striate to striate (O.lR - 0.25R): universal veil up to 3 
mm thick, occasionally appearing to have two layers (then the "outer layer" thin, 
whitish with ochraceous staining, rather fragile, submembranous), otherwise whitish or 
pale grayish at first, eventually cream or grayish with ochraccous stains, subatomate to 
atomate, in large floccose-felted patches becoming smaller toward margin where the 
remnants arc reduced to a fine pulverulence, detersile; context 4± - 10 mm thick at disk 
thinning evenly to margin or to about 90% of radius and then a membrane to margin, 
firm, whitish to pale grayish, becoming faintly pink or ochraccous on exposure, 
occasionally dark grayish below the pilcipellis in disk. LAMELLAE: close, 4.5 - 12.5 
mm broad, free to very narrowly adnate with a white decurrent line on stipe, white with 
a dark gray or gray-brown margin, unchanging, after drying 4A-B3 or 5A4 or 2.5Y 
8/2-4 or 7.5YR 8/6; margin minutely fimbriate (lens); lamcllulae truncate, frequently 
with line of truncation concave, occasionally anastomosing with neighboring lamellae. 
STIPE: 80 - 130 x 10 - 22.5 mm, white to pale grayish at apex, creamy white to 
grayish with ochraccous stains for 10 - 20 mm above attachment of volval sac 
(sometimes with pallid silky fibrils in this area), otherwise medium gray to very dark 
gray to gray-brown fibrils (sometimes in chevron pattern) on a sordid ground, 
subcylindrical, flaring at apex, without bulb, rounded to somewhat pointed at base, 
staining ochraceous with exposure; context white above and white, fulvous, tannish, or 
salmon-cinnamon in base, faintly becoming pink or staining ochraceous, the 
discoloration becoming more intense toward the base, stuffed, central cavity diam 
about one third to one half that of stipe, or rarely solid, at times becoming hollow near 
base; exannulate; universal veil saccate, subcircumscissile to limbate, highest point of 
limb reaching to 20 - 40+ mm from stipe base, up to 5 mm thick at point of connection 
to stipe, surface white to whitish with ochraccous stains, occasionally the surface 

2. 
Color OO<Ies of lhe fonn "II 02" and associated color names in double quotAtion marks are from 
(Komerup & Wanscher. 1978). ColorOO<Ies or lhe fonn " 7.5YR 8/6 .. are rrom (MunseU Color, 1975). 
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dessicates producing a thin, submembranous to hardened or shell-like "outer layer" 
sometimes having the texture of a chicken eggshell; interior pale grayish white to 
grayish, floccose-felted, at times largely carried up onto pileus so that the "outer 
layer" forms a limb separated considerably from the stipc, occasionally leaving only 
one or more concentric ridges between the volval sac and the stipe (Fig. 2), 
occasionally remaining as a separate second limb (not a limbus intemus) which may 
even project above the limb formed by the "outer layer" (Fig. 3); no noticeable limbus 
intemus. Odor slightly sweet (Wright) to faintly unpleasant in age (Tulloss). Taste 
slightly sweet (Wright). Wright experienced no symptoms of poisoning after eating 
about 30 g of the cooked mushroom. Meixner test (Vergeer, 1986) negative for 
amatoxins--unreactive or dull orangish or orang~reddish with a yellow ring around 
the acid drop. Paracresol spot test for tyrosinase (Marr, 1979) positive except in 
universal veil, lamellae, marginal pileus context, and very base of Stipe. Syringaldazine 
spot test for laccase (Marc, 1979) negative. Phenol on stipe: wine-red. KOH on pileus: 
no reaction. 

PILEIPELLIS: up to 560 v.m thick, composed of interwoven, undifferentiated, 
filamentous, frequently branching hyphae 2.1 - 3.5 v.m diam, gelatinizing near surface, 
not having a clear boundary with pileus contexL PILEUS CONTEXT: a tangle of 
interwoven, filamentous, undifferentiated, branching hyphae 3.5 - 10.5 v.m diam, with 
lengthy, thick-walled (wall thickness here and below to 1.2 v.m except as noted), 
terminal or subterminal segments inflated up to 28 v.m diam; inflated cells thick-walled, 
plentiful, terminal singly or in chains, subglobose to pyriform to clavate to elongate to 
irregular, up to 106 x 63 v.m (the larger cells more often elongated than the smaller); 
branching oleiferous hyphae 2.5 - 5.0 J.Un diarn, common. LAMELLA TRAMA: 
bilateral; branching, undifferentiated, filamentous hyphae 3.5 - 5.6 v.m diarn; inflated 
cells to 70 x 24.5 v.m. thin-walled, intercalary; oleiferous hyphae present, but not 
common, 3.5 - 4.9 v.m diarn. SUBHYMENIUM: slightly inflated ramose to 
subcellular to cellular. BASIDIA: (53.5-) 60.5- 92 x 13.5 - 16.5 (-17.5) v.m. narrowly 
to very narrowly clavate, 4-sporcd, rarely 3- or 2-sporcd, thin-walled; clamps not seen. 
UNIVERSAL VEIL: On the stipe base at the surface: composed largely of gelatinizing, 
undifferentiated, filamentous, branching hyphae 4.2 - 5.9 ~ diam, disorderly, 
intertwining or in intenwining fascicles, some with intercalary and/or terminal 
segments slightly inflated to 19.6 v.m diam; clavate terminal cells up to 77 x 25 v.m: 
pyriform to lachrimiform cells up to 65.1 x 44.1 v.m: occasional oleiferous hyphae 3.5 -
4.2 ~ diam; tissues difficult to reinflate. On the stipe base below the surface: Below 
a depth of about 1 mm, before inflation, the tissue seems mainly composed of 
intertwining fascicles of hyphae which surround minute lacunae; when reinflated, the 
tissue is seen to be composed of undifferentiated, filamentous, branching, tightly coiled 
or twisted hyphae 3.1 - 8.0 v.m diam with terminal and subterminal sequences of hypha! 
segments often inflated up to 14.0 v.m diam; scattered oleiferous hyphae 4.9± ~ diam; 
frequent inflated cells thin- or thick-walled, terminal, subglobose to ellipsoid up to 64 x 
50.5 v.m and clavate up to 126 x 33 V-ffi. On the pileus: nearest pileipellis, dominated 
by globose to sub globose to ovoid inflated cells, terminal, singly or in chains of up to 4, 
thin- and thick-walled (these with wall thickness to 1.5 v.m). up to 61.6 x 52.5 v.m: 
undifferentiated, filamentous. extensively branching hyphae 2.1 - 8.4 ~ diam which, 
in a very thin layer just above the pileipellis, sometimes gelatinize leaving only inflated 
cells in that region. Further from pileus, hyphae becoming more curved and showing 
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some coiling as in veil at stipc base, with tenninal and subtcnninal segments inflated to 
14 ~ diam; tcnninal subglobose to clavate cells thick-walled, up to 56 x 29.4 ~· 
STIPE CON1EXT: acrophysalidic; branching, filamentous, undifferentiated hyphae, 
2.8 - 4.9 ~ diam; oleiferous hyphae 10.5 - 12.6 ~ diam, not common; dominated by 
thick-walled acrophysalidcs up to 215 x 52 J..l.ITl (most narrower); c lamps very rare. All 
tissues pale yellow in 2% KOH or 10% NHpH. 

2 3 

Figs. 2-5 Amanita protecta. 2. Diagram of stipe base and universal veil with inner 
layers of volva largely carried away on the pileus. 3. Diagram of stipc base and 
universal veil with most of the interior of the universal veil remaining attached to its 
dessicated external surface. 4. Universal veil elements from patch on pileus (Tulloss 
1-3-87-BSl). 5. Elements of hymenium and subhymenium (Tulloss 1-3-87-BSl). The 
bars in Figs. 4 and 5 represent 20 J..l.ITI. 
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BASIDIOSPORES: [140 spores from 7 specimens measured in Melzer's reagent) 
(8.7-) 9.4- 12.6 (-14.7) x (7.3-) 8.4- 11.2 (-13.3) ~.(average length (per specimen) = 
10.3- 11.4 ~;average length (overall)= 11.0 ~;average width (per spec.imen) = 9.3 
- 10.2 ~; average width (overall) = 9.7 llJTI; Q = 1.0 - 1.23 (-1.43); average Q (per 
specimen) = 1.09 - 1.19; average Q (overall) = 1.13), inamyloid, thin-walled, hyaline, 
smooth, globose to subglobose to broadly ellipsoid, occasionally ellipsoid , sometimes 
slightly expanded at one end, frequently adaxially flattened or slightly so; contents 
guttulate; apiculus sublateral, truncate conic; white in deposit. 

Distribution and habitat: Solitary to gregarious under Quercus agrifolia Nee, 
December to March, in coastal southern California to 800 m elev. 

Collections examined: CALIFORNIA, Los Angeles Co., Santa Catalina Island, 
Grand Canyon, 27.xii.l920 L. W. Nuttall 988 (F, as A. velosa), Santa Monica Mtns., 
Stunt Canyon, 3.i.1987 Barry Silver (Tulloss 1-3-87-BS1, Wright 1383A] (holotype, 
NY), 10.i.1987 B. Silver [Wright 3701], Riverside Co., Santa Ana Mtns., El Cariso, 
17.ii.I987 G. Wright 370IA, S laughterhouse Canyon 3.iii. l987 G. Wright 3712, Santa 
Barbara Co., Santa Ynez Mtns., Los Prietos Campground, 30.iii. l979 Florence Nishida 
[Wright 1383). 

DISCUSSION 

The most remarkable macroscopic feature of A. protecta is its universal veil. In 
some specimens the veil appears to have a tough outer layer covering a second layer of 
floccose-felted material which is separated from the pileus by a third, pulverulent layer. 
Microscopically, the sometimes hardened surface is revealed to be a desiccated layer of 
tissue nearly identical to that underlying it; the portion of the veil nearest the pileus is 
composed mostly of small inflated cells, sometimes in chains, which make up the fine 
pulverulent layer visible where no volval patch is present In Section Vaginatae, this 
form of universal veil is known only from the present species. 

The upper limit for the length of basidia in A. protecta considerably exceeds that 
for any taxa described by Jenkins (1986). 

To our knowledge, the presence of thick-walled inflated cells in the pileus and stipc 
contexts and in the universal veil has not been commonly recorded in Amanita. We at 
first considered that this might be a character which evolved to resist desiccation; 
however, the situation cannot be so simple; the character is found also in A. martenii 
Knudsen & Borgen (known only from southwestern Greenland) (Knudsen & Borgen, 
1987), in at least the hyphae of A . peltigera Reid (Reid, 1980), and in A. pluJIIoides 
(Fr.) Link in Wildenow in which the character has been observed in English, North 
American, a nd Australian collections according to Reid (1980) and Tulloss (1988). In 
Tulloss' current studies of Amanita section Amidella, thickened cell walls have proven 
to be rather common. 

In the field, if the limb of the volval sac were completely broken away, one might 
mistake this species for a member of Section Amanita close to A. panther ina (DC. : Fr.) 
Krombh. because the specimen would appear to have a cothumate, even abrupt, bulb; 
however, the peculiar character of the volval material remaining on the pileus, the dark 
gill margins, and the dark fibrils on the exannulate, completely elongating (bulblcss) 
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stipc should serve to prevent such an error. 

Amanita constricta Thiers & Ammirati is a species of section Vaginatae with 
grayish to brownish pileus, grayish stipe, and grayish margins to its lamellae (Thiers & 
Ammirati, 1982). This entity can be distinguished from A. protecta by having a 
sulcate to tuberculate sulcate pileus margin and a thinner, constricted and flaring, 
membranous universal veil that reaches up one third to one half of its stipe and bruises 
reddish or salmon when moisL Arora (1986: 289) provides a good photograph of the 
universal veil of A. constricta. The lamellae of A. constricta turn gray or grayish with 
age. 

Amanita pseudovaginata Hongo has some macroscopic similarities to A. protecta 
(gray material on stipe and gill margins and a relatively robust stipc base), but is 
smaller according to Hongo (1983). Also, the spores of A. pseudovaginata are much 
narrower (7- 9 (-9.5) f.Ull) and the basidia shorter (40- 58 f.Ull). 

Nuttall 988 was determined originally to be A. velosa (Pk.) Lloyd; this latter species 
has a pallid, yellowish to orangish pileus; a relatively pointed stipe base; narrower 
spores; no marked tendency to ochraccous staining in the tissues; a more membranous 
volva which does not break up into pulverulence and floccose patches on the pileus and 
which tends to leave a single membranous calyptra over the disk: etc. 
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ABSTRACT 

u spec1es of llyxo•yret es H~ reported fr011 nver,~ l i oc~lttles of pen1nsuh r Spa1n. The follow1ng 
!axa ue new to Soa1n: 84dll4114 du/Jii Nann.· area. , OidniiJ rhondr iodnn fd! Sary & Rosh! . l&. 
liSter ~nd Oldfll /11 Jwst ensi 1 Nann.·Bru . ho new species He clescnbfd : Ourheopsi s nt~nnengu, 
cha r~c lenzeo by 1ls spheric~ ! and warted sports <9- 11 pa d:n . l and Its aoundant brown liluenlous 
caplllltiua, and Oidy1i1111 •uinu i, charulenztd by its l!u less sl1pe;, 1ts whitish convex 
coluae:!a ~nd 1ts warted spores w1th ~ darter zone <9·10 ~· dut,l, All these taxa are fully 
enc· 1beo ard figured w1lh ucrophotoqraphs of lhu r aosl 1aportanl ia(onoucal features . 

IITRODUCTIOI 

In addition to our recent research <KORE!iO & al.. 1987: HE¥:<00? .~ 
a l. , 1988 > we s tart with this pa ~r a ser ies of studies o n the 
ta:<onomy and chor ology of the Kyxomycetes of the sponish peninsulo. 

The microphotographs we r e ~de under a Nikon microscope model 
Opti phot , wl th an 1 ncorporated system of autol'll!lt lc photography and 
under a Zeiss ster eoscopic micr oscope model DRC . The microscopical 
exan~inations were made ln a 5Z KOH solution with a pr etrea tment in 96-­
lllcohol. 

7he material e:<amined i s kept in the herMrium o:! the Department of 
?l11nt iHology <Botany> of the Un iversity of Alcala de !ienares <H. AH>. 

CATALOGUE OF SPECIES LISTED ALPHABETICALLY 

A.wurocbaete a tra <Al b. & Scbwein . > Rostaf. 
AVilA: Casav1eja , on a dead branch of P1nus pinasl~r. 4-VI-1988, G. FNnseu/1, f . 

SJnrMz It C. lllt~nil, H. AH 11044 , 

Arcyr1a cinerea <Bull .> Pers. 
1\ADRlO: So•os1erra, on dead wood of Getul.J alba, 2l·Vl · l9a8 , C. lllJna, 6, lf<~r~no J 

F. Esteve·Rt~ventds, H, AH 11020 and ; 103&, 

ArcyrJa Jocaroata <Pers. > Pers . 
GUAO~LAJARA : Cenlenera , on a carpoohore of Trt~•eles trogi1 , 6·11·1987, 0. lfustiel~s J 

R, lfori tJ ilil, H.A~ IOSS2, 
MO~IO : So•osterra , on dead wood of Cory/us iYellanl , 24· v:-1988, C. //lima, H. Ari 

• This paper wos presented ll t the "IV Reun io n Conjunta de !Hcolog i a" 
celebrbted in La Manga, Murcia <3-5 October 1988>. 
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11023. Alc a l ~ de ~~nares IFinca La Orugal, on so1 i 1n a ·~ado~ 1n oo~l~r grove, 30- :-
1988, C. IJ/~ni, r( AH 10947. 

Arcyri~ obvel~ta <Oeder > Onsberg 
S~GJVl4 : 1ounta1n oass of Ia Quesera , on deao vood of F1gus sy/vJt i ti, ·o-:A - i ~¢2 , o. 

/fl)reno, H.Ah !1033. 

ArcyrJ" poafforals <Leers) Rostaf . 
ClUOAD REAL; S1er ra de R1of rio , on a brantn of Selul~ puvtbru !eJii1, >S- VII- 19S2, 6, 

lforenoJ, S. Rt ••i!s -lf;utine: A If. PeiniJJO, H, 4r 10935 

BadluJala dubia !!ann. -Brem. <Fig. 1-4 ) 
PO~Tt:VDRA · La an:ar.'a, 1nterna: )art of U1e oarf o' Ftnus so , l 4-'J- 1~d3 , .I. L 

(il)nrJie:, H,AH 1100:, 

l2o11m 

Co!Ulllents: thls species is char.,cter lzed by Its c r owded , 
grey1sh- ·o~h1 tish with "bundant CaCQ·, sporocy~ts , 0 , '5-:. 5 
Spores in tight clus t ers, g lobose to subglobose , 9-i: 

S~SSlle , 

= dia:c. 
JH:l d iao . . 
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strongly warted. The capi 111 tium is typica lly " badbamioid" and 
wbltish. 

This ls a new contribution to the national catalogue of Myxomycetes, 
Gracia <per s. comm. > has collected it i n Catalul!a on bark of Olea 
euro~ea. 

Ba~a foJJi cola Lister 
CASTELL6N: Oropesa de l "ar, on a branch of Prvnus ~•ygd~lvs, 3- l- 1984 , 6, lfor t!no, 

H, AH 10931. 
IIAOR!O: llounhin pass of CanenCia, on dead leaves of Cistvs f atianifer, 8- XII - 1983, 6, 

lfor eno J f . Esteve-Ra vt!ntcs, ti,AH 10932 . H~men , on rests of Po;ueJe, 28- iX- 1986 , G. 
lfOttMO, ti ,AH 11032, 

Badluud.a ~Dicea <Fr. > Rostaf. 
IIADRIO: Cercedi ll a , ste11 of 1/iiantllvs a/tissiei, 16- ll - 1982, 6, lfort!no, H. AH 10930. 

Badba.da utricularis <Bull. > Berk. 
IIAOR!O: llounhin pns of Canencia, on the bark of Qvutvs p ,vrenJia, 8- XII - 1983 , 6. 

lforeno J f , Est evt!-Haventcs, H.AH 10916 and 10929. 

Badba.da versicolor A. Lister <Fig . 5- 8> 
PIAORIO: lliraflores de Ia Sier ra, on the bark of /1/evs einor aao>ng lychens and aosses, 

8-Xll-1983, 6, llor t?nc & f. Estt?vt!-Havt?ntcs, H,AH 10909 <duplo 1n the private herbar iu~t 

of Hanntnga-Bre~ekaGp sub n2 16120> and 10922. 

Figs , s-a. -Badllllliil YlfSirolor: Sporocysls and spores (H,AH 10922> 

Comments : our collect i ons present sessile sporocysts, scattered to 
gr egarious , yellow to whitish-yellowish, 0,3-1 m.m d1am. Spores in 
hollow c lusters, wart ed on the outside nearly smooth on the inside of 
the cluster, which desintegrate in part under slight pressur e into 
free spores. Comparison with other specimens seems to 1nd1co.te that 
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there are t wo foriiiS of 8. vers i color, viz. one with s pores in hollow 
r egular and rather irregularly ovoid clusters of ovoid spores , and the 
other with oore or less spheri cal only, hollow c lusters of relative l y 
shorter, turbinate spores <Nannenga.-Bremekamp, per s . colUlll. >. 

Tbi s species i s ve ry c lose to B. ni tens Berk. because t hey both have 
spores w1 th "caps" of warts on the outside and they are smoother to 
s oooth on t he inside of the c luster. It differs f rom it because 8. 
nitens presents oore or less solid <and not hollow> cluste rs of , 
usually da r ker, spores. 

CraterJu• leucoceph.alu• <Pers . > Dit llldr 
I!ALLORCA : Gorg Blau , "" l eaves of Qunrus· ilex, 2- \1- 1983, J.L. SiqUJer, H.AH 10933. 

Cr1brar1a vulgaris Schrader 
?01/TEVEORA: La Lanzada , on branch of Pinus sp , , U-\1- 1983 , If. Cruz, K.AH 1093'. 

D1acbeops1s ~nnengae Moreno, ll l ana & Heykoop, sp. nov. <Fig . 9-13> 
Etymology: in honour of Mrs. N.E. Nannenga-Bremekamp, because of her 

contribution on the knowledge of Ky xomycetes. 
Sporangia 0, 4-1 mm diam., globosa, sessilla aut seiuncta aut 

greglfria, arge ntea, irldescentilf. 
Sporae sphaericae 9-11 pm diam., violaceo-brunneae, verrucosae. 

G.!lpillitium filamenti s brunneis i ntermix tis constitutum aut laevibus 
aut nodosi s, 1-2 pm diam. Plasmodium ignotum. 

Habitat: i n cor tice ramorum mortuorum Pinf sylvestris , Kontejo de l a 
Sierra <Madr id> , 15-!Y-1983, leg. G. Moreno, Holotypus H.AH 11005. 

Sporocysts globose, 0 ,4-1 mm d iam., sometimes shortly prolate , 
s essi le , scattered to gregarious. Peridium very fine , membranous, 
silvery or iridescent with blueish, purplish o r violaceous tints . 
Dehiscence irregular and general ly from the apex. 

Spores spherical , 9- 11 pm diam. , violet- br own to dark brown in cass, 
i n trans mitted light showing dist i nct warts which are i rregularly 
distribu t ed, s mal l crests can be observed under phase- cont rast 
micr oscope, which somet imes coale sce int o a broken reticulat i on. 
Capillitium a.bundant, brown, connected t o the base of the s porocys t , 
for ming, unde r the mic r oscope, a tangl e of wide and i rregu l ar net of 
a nastooosing filaments , sometimes with big concol or ous ellipsoidal 
nodes <e.g. 20 x 5 pm) . Plasmodium not observed. 

Habitat: on the bark of a dead branch of Pinus sylvestri s, Montejo 
de la Sierra <Madrid), 15-IV-1983, G. Koreno, Holotypus H.AH 11005. 
( Jsotypus in the pr iva t e herbarium of Nannenga-Bremekamp sub n2 
15064). 

Comments: Diacheopsis nlfnnengae is cha racterized by its rather s ma l l 
spores (9-11 m dlam. > combined wi t h its abundant brown capillitium 

It is close to D. picni nJca Krzemieniews ka , but the latter has even 
smaller spores <6-7 pm diam. > and i. t s sporocysts are cy lindrical (vide 
KOWALSKI, 1975> . Wi th D. depressa Thind & Lakhanpal, as described from 
Indi a, it s hares the s pore s ize <9- 10 pm diam.> but it differ s f rom it 
i n i ts brown not hyaline capillit ium, <KO'o'ALSKI , 1975) . 

We place this new s pecies in the genus Diacbeopsis 1 nstead of in 
Colloder~ beca use the latter presents a ge l at i nous peridi um. No trace 
of t his gelat inous l ayer has been observed i n the sporocysts of our 
species, not even under phase-contrast mic roscope. 
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i' ags . 9- 13 ,- Orull~opsJs nilnn~ngM· Soorocys ts , spores and capa l lnw.• (h)!·nyp~s l 
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DiderJMJ c boodrioder- <ric & ry & Ros;;.,f . > G. L1ster ~F!g. :4-20l 
1'14)it!O: Alca:a at nenar:s , on cart r Hls of f"pu/u; JlbJ, IS-H-1S?7, J. Oz~:. r ,An 

i. ()13. 

Cownents: ou:- col : ect I on :>resent s stdlked spor ocyst s , 0, 4-0 , 8 I'CI1I 

cidm .. discoi d to umbi li ca t~ . d~pressed around the s ti?F.' ape x , whltish 
to -..Hght:y g : eyish and '"'ith abunda nt lime deposits. Sti pe whitish to 
!Mi e s t J·a ·...-ye:lowis!l , up to 0 . 5 !ll.C of l e n:!: t h . Columei !a globose , 
whltisn to very 91:1ie straw colour . Spor es s:::oo t h, .;?he r:ca!, 11-12 , 5 
~~~lam. , pur ple-grey anc de n.;e:y wa r ted . Cdplll1tiun nya li ne to very 
p3ie brow:a , 1-3 ,.m cia!!l. 

:~Is is a new contribution to the national catalogue o f Kyxomycetes. 

Dideraa spuaarioldes <Fr. l Fr . 
MAORlO A!caU d e Henarts (?uente 2ule~~oa l, on P<?Ut!U 1n p1ne grove ol P1nus 

n~lt!p<1n>J> 5-!i-19S8 , J. Pru t", li A~ 10'3'9o . 
MA.LORCA : Ro>ac Iron dt.ch t•> Soll er , on leaves and o·anchn of tiu~uu.1 1/~ r. 2.)- ! · 

l '9S.), .fl. S1quur n An 109'37 . 

DJdyalu• bab1eose Gottsberger em. !iann. -Brem. 
~A)n!O Alcala ce tienares !Q~ .n~a Cervant es >, on SPI<e >I :n • 1)'5, s -x: - 1'31>7 , c. 

1//i nJ, ~ . lin ·~SJS . 

22 

• • 

23 24 

-
' ! H : i-:'- Ollf>IIJI/11 I.JrstM;;JJ .)po· H•s~s and ;ooros ( f, ~r i •)9S': • 
Didymlu• ci"v~s CAio. & S.:hwe. n. ' R~benh. 
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SEuOVIA: r.ounta1n pass of los Leones, on a deao branch ol Si ntolini r<Jsturiniloliil, 
S-lY- 1984, 6, ffor~no, H,AH 10926. 

DldyJalu• dlffor.e <?ers. > Gray 
MAO~IO : AlcalA de H?nares ! Qu1nta Cervantes>, on ste~s of AlthJ~a ros~a. IS-XIl-1983, 

C, lllani, H.AH 10919. Alcala de Henares !Qu1nta Ctrvantes>, en dead wood of Ctr(Js 
siliquistrull, 13-V- 1988, C. 1/li ni, H.AH 11030 . 

DJdyaiu• karsteosJJ Nann.-Brem. <Fig. 21-24> 
11AOiliO: Alcala de Henares (finca La Orugal, on l eaves of Populus i lbi , 7-V-1988, F. 

£steve-Ravent6s & C. /Ilana, H,An 10999, 

Comments : This s peci es is character ized by 1 ts s essile whitish to 
greyish-whitish sporoc ysts wi th a tipically wrinkled- rugose double <at 
leas t below> pe ri<i ium. The s pores are subglobose , 10-12 JJm diam., and 
their ornamentation agrees exactly with the one described by NANIIENGA­
BREMEKAKP <1974 >. 

This is a new contribution to the national catalogue of Kyxomycetes. 

DJdyJaiu• .arloerl Y.oreno, Heykoop & lllana, sp. nov. <Fig. 25-33> 
Etyroology: in honor of Prof . Sebastian Mariner-Bigorra , who d ied 

r ecent l y and collaborated with us during fifteen years making severa l 
latin diagnosis. 

1mm 

Sporangia 0, 4-1 1w dlam. . g!obosa . st!pJ tata, dlbo-cinericia. 
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r igs . 28-33. - Oidy•iv• •Arin~ri: Spores and capl!lit1u• (HoloLyous l 
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COJvmel la convexa e t alba. Stipes 0.4-0, 7 mm l ongvs, brunneo-rvber. 
Sporae spbaericae 9- 10 pm diam .. f ortiter verrvcosae aliquibvs zoni s 

obscvrtor ibus. Citpillitium 1-2 pm diam., aut byal!num aut pallide 
lvteo- brvnneum, nodulis irregularibus e t dichotomice deslnens. 
Perldivm cal c i s crys tallls aggregati s cons ti t utum. Plas modium ignotum. 

Habitat: in trunc ts Phoenlcis canariensis, Oropesa del Jl..ar 
<Gast e llon>, 19- !V-1987 , l eg . G. Xoreno , Holotypus H.AH 11040. 

Sporoc ys t s deepl y umbil i cate below at their union to the stipe, 0,4-
l mm diam., scattered to gregarious. Perid ium granu l ose, whit i sh from 
the abunda nt white li me c rys ta l s on it, with irregular and generally 
apica l dehiscence. Columella whitish variable, often flat or convex, 
rarel y g l obos e . S t i pe 0 , 4- 0 ,7 mm long, reddi s h-brown, paler at the 
apex and without lime crystals. Plasmodium not observed. 

Spor es or own ln mass, 9-10 ~m diam. , spherical and densely warted 
with a well de fined darke r zone. Cap1l l itium hyal i ne t o pal e 
yeilowish-brown , 1-2 pm diam., with s ome i r regular nodes. branched 
d ichotomous ly , uni t ed to t he peridi u m i n part with s ome expanded tips. 

Habitat: on rests of petioles <stil l on the stem> of Phoenix 
canari ensis, Oropesa del Mar <Ca s t ellon >, 3- I -1984, G. Xoreno, HAH 
L1014 y 110 15 . . I bidem, 4-I- 1984, HAH 11041. Ibidem, 19- IV- 1987, 
Holotypus H. AH 11040 . <Co lle c t ed on seve ral palm-tr ees ve r y dis tant 
from ea c h other , fro m different gardens of this locality>. Paratype in 
t he pr ivate herbari um of Nannenga-Bre~ekamp s ub n2 16. 066, and i n Y~­
fu ng l.. 

Comments: Didymium marJnerJ l s charac t e rized by i t s well defined 
whi t ish c onvex co l umella and by its warted spores <9-10 pm d i am.l with 
a darker z one. This s pecies i s similar macros copically to D. 
squamulosum <Alb. & Schwein. > Fr. which differs ln its typically 
whlt lsh and corrugated s trongl y calca r eous stipe. D. minus <Lister ) 
Morgan and D. TDelanosper111Um <?ers . ) T. Kac bride are dlf ferent because 
they have a br own to dark brown , and not whitish, columella and 
?9ridium. D. babiense Gott sbe rge r em. Nann . - Brem. can be s egregated by 
i ts l ong st ipes whi c h are Z to 3 times l onger than the diameter of the 
s porocys t, and by its sl i ght l y bigge r s pores <9>10- 12<14,5) pm, 
NANliENGA- BREMEKAKP <1974 ) . 

DidyiV.va ~l1Jnosperm1• <Per s. > T. Macbride 
1\AORIO: MonteJo de la Sierra , on a branch of Pi nus syiv~stris, IS· IY- 1983, 6. lfor~no, 

H.AH 11 004. Mounta in pass of Ia Quesera , on dead leaf of F~gui sylvi ti(J, 31- X- 1986, 6. 
lfor~no, H.An l iOOO. 

D1dyiV.u• IV.Dus <Lister> Morgan 
8Ui!GOS: San juan de i llonte , on hu11us of Qu~rcus rolundifo/JJ, fJnus lliliepeni/S and 

C1stus sp., 9- X- 1987, F. Estev~-Rilv~nt4s, H.An 11042. 

DldyJV.ua s quaaulosu• <Al b. & Schwein. > Fr . 
IIA)R!O: MonleJO de Ia S1erra , on leaves of Sa/Jx sp . , 10- X- 1987 , 6. lfor~no, H.AH 

1 0~~7 . M~raflores de Ia S1erra , on leaves of UIJuJs Minor, 8-X-1984 , 6, lfouno, h.AH 
li 003. Al cal.i de Hen;,res <Qulnta Cervantes ), on dned Poilceae, 9-Xl - 1987 , C. 1/Jana, 
H.Ari 10942 l btde ~t, on fru t t of Cerci> slliqu<~strulil and leaves of Ult11JS 11inor, 17- Xl-
1987, H. AH 10943 . lbide11 , on dneo Pou~a~, 18-YI- 88 , C. 11/ilna, H.AH 11017. lbidea , 
1S-Y· 198l3, C. 1/Jilnil, H. llk 1101 8, ib1de• , on needles of Pinus pinn and fruits of 
Cerc1s siiiqua;tru•, 17-Xl-1987, C. lili nii, li .AH 1101 9. Rolbregordo (1\ounlatn pass of 
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So::osie:-ra >, on l eaves of Be t u l<l f ontouer!, 1-X- 1986, R. Gallln. F. 
5ste..,e-Raventos & G. Koreno. H. An 1:0 16 · 

Dfdyaiu• vucci num , ovr i eu & Kant. > Buc bet 
II~ORIO ; AicaU d.! ~~narfs ( Quu\ta Cer,a.-.tes l , on sp t i. ~ >ll <·,u ••ys, 9- Xl- 1987 , C. 

ill1na, h !lh l0346 . l ~ tde;a , 17-XI- 1987, n.A:i i OS, 8. 

Enter JdJu• lycoperdon Bul l. 
G~P'.AOA : Sterra 1\~vaaa , on a H ea. o' S4/i ;.. sp. , 1-VI-1982, 6. lfor l!n••, If. Pn nado It 

J. lf losd-/)UJntana n .A~ l0S21. 

Pulfgo septicu <L. > ~igg. 
rAO~lD . A ca1a ae h.:nares , <Ftnca a u uga l, or. a s tu'p o)l t,;pvlus J lb1, i!-V- 1988, 

lf. O. Hrulo, E liai~N 9 C. / J/JnJ, h .An i1037 . 
!VILA· ~asavtr,la, on a s to!<ll and neeo:es o' P1nus p l nHII!r , 4-Yl·19Sll, B. fNn;~srh & 

C. Ill dna, ri.A~ i 102S, i 1027 ana 1:029 . 
s::~OViA ; Mountat n oass ol ia Guesera , on do!aC , o.,d ol f agus sylulud, l&- IX- 19S2, G. 

lfoNntJ, -i .Ari 11025. 

Leocurpus f ragil l s <Dickso~l Ros "a f. 
l'.l. LJil.:~ : Roao fro~ Luth to S&lier , on 11u1us of Qul!uus 1/n, 25- i - 19$3, J.l . 

S1quu r, h Ar 10315. 

Li cea •1 nl .a Fr. 
ASTURIAS : Cangas d~ 'la rtei <Resuva 5!olos tti o~ tl;.m1~l os ), on the f r1. : l · ooay 

hy•en~pnore of P1ptoporus Oi! IU/Jnvs, S- J- l9e3 , h.J. hirtfn~z. H ~H 1091 1. 

Lycogala flavofuscua <Ehrenb. ) Rostaf. 
~AO~ !O : AlcaU de Hanores (F1nca La Orvga l , on a stu~o ,,f f tJpuJus ~ lbd, uon~ : eaves , 

3i - H987, C, /Jlana, rl .AH lO<;H , 

Lycoga la epl deodrua L. 
A :~A · Ca>avl eJa , on a c ~ t branch o>f f tnus p1n~st~r L-VJ-1S8a, B. fransuch, f 

~~nclln J C. /JJ<Jnil, r An 1"035. 
n~J~ID: S·aos1erra, on cead .. ooa of Cor,>Iu; Jve:.'Jni , 2'· VI-1SSa , C. /Jlana, 6. 

lftJr l!no J F. Estl!ve-l?avento>s, rl ~r. i iOU 

Kuc llago crus tacea ~i g3. 
GvA~~i.AJA~A · Ta:raJor < ir~~>Ha oe :os en~~ ra:esl , on Thy•us vu/gu rs 1 - X - 1 30~ , 11 • 

• T,~reno, H. Aof i0936 . Ct.tloecnes , on r ests of ftJJt eu under fopuJus J ib<~, 26- Xi - l9S7 , £. 
Rule, l'i .Arl 10949. 

MORIO Al ca la oe henar e~ <CJts ta Zvleul, on neeoles o' Pmus l'lil/epen;ns, n -xl-
· ~s7 , c. /1/;ma, ri .Ari l09l l. So~os1er ra , on oaa~ ~ood of broad-I B Yed tree , 2L-\Il-
·ia3 , c. //lind, 6 Horl!nO Jr. £s/1!Vt!-w4V~n/os, " · ~" 11028. 

PbySLJru• c loereu• <&tsch> Pe :-s. 
PIAlSI;> ; Alca la de r!e~a res !Qutnla Cer.an~ e-s >. on f,;Jc~u. il-11- 19$7, C. I!IJtiJ, ti , An 

"lCJ i 

PbySLJru• co~ressu• A!":>. & Sch <~e l n. 
CASi~.lo.~ : Oro~esa del Kar , on r~s ts of ar~ eo le;,ves <st1il on th~ ste;;) of tho~n;:. 

ranJn l!ns/5, 28-Xll -81, G, lforl!no, n . A~ 1ono. 
"~JRI~ : Alcala Qe henares , ~n a d~ad i fal ol oroa~-leaveo ~·e~ . l i -U-19ie, C. i1 iana, 

, ~" 1 ;o· 1. 
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PbystJru• 1 eucopb!Jau• Fr. 
IIADRIO: "ounla1n oass of Canenc1a , on a stu•p of Betv/1 i/ba, 8-Xil-!99.3, 6, ~or~no 6 

F, Esteve-RaventJs, H .~H 10914 , 10917, 10918 and 10927 . ib1den, on dn t d rest~ of 
herbaceous plants and on l eaves and fru1ts of Cystus /iurJfo/Jus, ~ A" 10928. 

PbystJru• nutans Pers. 
AVILA : Casavie1a , on Po/yporus sp, on l)uuciJs suber, 4-VI - 1988, B. Frinse!iCh J C. 

/1/inil, H,AH 11039 . ~ontejo de I a Sierra , on wood of Quercus pyrenua, U-Vl - 1988 , C. 
Jllinil, 6, lfonno J F. Esteve-Raventos, 'i.AH 11022. lloun~a1n pass of Soaos1er -1, on 
bark of a dead branch of Betula alba, 2l-VI - 1'388, C. 1//inl, 6, lforeno J F. f; teve­
RivMtJs, H.AH 11021 , 

PbySAru• paz1zo1deu• <Jungb.) Pav. & Lag. var . .dcrosporu• F~rr 
GUADALAJARA: llalf traoso de h Jufta, on carpophores of Auruu/inl •~senterua, 10- XI-

198S, T. lfutfn, H,AH 10910, 
Only known i n Spa in f r om one other collection from t he province of 

ML!d rid, OIA!IIIE!IGA- BREMEKAKP & LADO, 1985>. 

PbystJru• pus1llu• <Berk. & Cur t.> G. Lister 
IIADRIO: Alcala de Henares (Qu1nta C~rvantes >, on Poaceile, 11-11-198~ C. lllinl, H. A~ 

10950 , lbldea, on a dead l eaf of Ins gu•ar1/Ci, H, AH 109S1. 

Pbysaru• s tra•1n1pas Lister 
CASTELL6N : Oropeu del ur , on r est s of PhoenJX a nu i ensJs, 3- l - 198• , 6, "'oreno , 

H.AH 11014 and 1101S, 
IIAORIO: Alcala de Henares ( Qutnta Cervantes >, on a ste~ of ~J/Jnthus 1/t i ssltli, 21- 1-

1988, C. /Ilana, H,AH 11010. 

Pbysaru• veruu• Sommer!. 
CASTELLO!/: Oropen del liar , on a drad stu of Phoenix cJnJf/ensJS, 2-: Y- 19Sa , 6, 

Horeno, H.AH 10923 . 
MADRID : Al cala de Henares (Qu1nta Cervantes >, on branches of AJI<~nthus liiJssJ• J, '7-

Xl - 1987, C. /1/inl, H. AH 10939, 

Ste.an1t1s fusca Rotb 
CIUOAO REAL : Sierra de R1ofrio, on leavn of B~lu/i parvJbr~ctea tl, 11 -Vl- 1982, 6, 

lforeno, If. Pein1do J A. Velasco, H,AH 10924 • • 

Sta.anJtJs vJrgJuJens1s Rex 
GUADALAJARA ; E1balse de El Vado, on a branch of Pinus pln;uter, '- tV- 1981, 6. /foreno 

J J, £. lfin/Jn, H .AH 10998 and 11001. 
CI UDAO REAL: Sierra de Riofr i o, on t runk wood of Betula puobNcteatil, IS-YI!-1982 , 

6, Horeno, S. HJYls-lflrt!nez J Peinado, H,AH 10512 and 10913. 

syDpbytoc4rpus f1Dcc1dus <Lister> !Gg & Nenn.-Brem. 
AVILA : Casavaja, on plied branches of Pinus pJnJSter, ~-YI- 1 982, P. SJnclln , B. 

Fransesch J C. 1/linil, H.AH 11043. 

Tr1cb1a varia <Pers. > Per s. 
IIAORIO: Hountain pass of Canenoa , on a stunp of Betuli albiJ, 10- X- 1984, 6. /foreno J 

F. Estere-Rilvent(is, H.AH 109d0, llonaJo de Ia S1erra , on woody rests of Fagus 
sylvllica, 15-IV- 1983, 6. "oreno, H, Ar 11034, 

Tub1fera farrugfnosa <&etsch> J.F. Gmelin 
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~E60ViA : NiClPlento del rio Moros , on stulllp and ne~oies of P1nus sylvestris, 1-Vil­
li 87 , 6. Noreno & F. Esteve-Rdventds, H. AH 10624 , 10425, 10426 and 10426. 
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A NEW OPHIOSTOMA ON POLYPORES 

0 . Constantinescu & 5. Ryman 

Uppsala University, The Herbarium 
P. 0. Box 541 , S-751 21 Uppsala, Sweden 

Abstract . Ophiostoma polyporicola n. sp . , 
is described from several collections on 
polypores from Sweden and Finland . Both a 
Sporothrix anamorph and t he teleomorph 
were obtained in cultures initiated from 
ascospores. 

Two polypores, Fomitopsis pinicola and Tyromyces stipticus , 
colonized by an Ophiostoma , were collected several times in 
Sweden and once in Finland over the years. Cultures obtained 
from the ascospores of two recently collected specimens 
produced a Sporothrix anamorph . This fungus differs from t he 
known species of Ophiostoma by a number of cha racters and is 
here described as new. 

Cultures were initiated by inoculating ascospores collected 
in droplets at t he tip of the ascoma neck on malt extract 
agar (2% malt extract and 1 . 5% agar per litre ) on a modified 
malt agar according to Upadhyay (1981) and on oatmeal agar . 
Cultures were i ncubated at 20-22°C in darkness for 5 days 
foll01~ed by up to 30 days incubation at the same t empera­
ture under near ultraviolet and cool daylight on a regime of 
12 h. 

Ophiostoma polyporicola 0 . Canst . & Ryman , sp. nov. - Figs 
1' 2. 

Ascomata solitaria vel caespitosa; basis nigra, globosa, 
laeviu, 200-300 ~m diam. ; rostrum nigrum, 750- 2250 ~m 
longum, ad basim 45-75 ~m, ad apicem 17- 30 ~m latum; hyphae 
ostiolares absentes . Asci non v~s~. Ascosporae hyalinae, 
aseptatae, lunatae , utrinque rotundalae, 3-3 . 5 x 1-1 . 3 ~m; 
vagina gelatinosa egentes . 
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Fig . 1 . Ophiostoma polyporicola. a . Ascomata in cul ture; b . 
ascomata on Tyromyces stipticus (S . Ryman 6102, photo I . 
Holmasen ) ; c . ascoma neck; d . sectioned ascoma \•1all; e . 
conid iogenous cells and conidia; f . conidia; g . ascospores 
from culture . (a, c- g from UPSC 1704) . 
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Anamorphosis ad genus Sporothrix pertinens. Cellulae 
conidiogenae hyalinae, continuae, 10-40 x 1-2 11m; conidia 
hyalina, l aevia, clavata, plus minusve curvata, ad basim 
truncata, 6-14 x 2- 2.5 IJ.m. 

Holotype: on Fomitopsis pinicola, Sweden, Uppland: Vange 
par., Fiby urskog, 13 Sept. 1985, S. Ryman 0069 (UPS) . 
Living culture ex type: UPSC 1704 = CBS 669 . 88. 

Myce l i um not apparent. Ascoma t a single or in groups on 
the basidiocarps of the hosts, mostly immersed in the tubes 
or sitting at the pore surface, but also on the tissues 
surrounding the pores; base black, globose, smooth, 200-300 
11m diam; wall 15-25 IJ.m thick, composed of an outer layer of 
2-3, brown, thick-walled, irregularly shaped cells, 4-10 11m 
diam, and an inner layer of 1-2, paler and more t hin- walled 
cells; neck black, 750- 2250 IJ.m long, 45-75 11m wide at the 
base, gradually tapering to 17- 30 11m at the tip, 
occasionally with 1(-2) swellings and often with a subapical 
constricted ring; neck composed of parallel, 2-3 IJ.m wide 

Fig . 2. Ophiostoma polypor icola . Conidiogenous cells, 
conidia and ascospores from culture. a. from UPSC 1704; b. 
from UPSC 2355 . 
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hyphae, brown or dark-brown and with various thickenings of 
the walls at t he base of the neck but pal er and smoother 
toward the tip; ostiolar hyphae absent. Asci evanescent, 
not seen. Ascospo res hyaline, 1-celled, l unate with 
rounded ends in side view, 3-3 . 5 x 1-1. 3 ~. without 
gela tinous sheat h, collect ing in a milky dropl et at the tip 
of the neck. Scattered conidia and a few conidiophores and 
conidia similar t o t hose obtained in cul ture (described 
bel ow) were noticed in t hree specimens . 

Colonies attaining a diameter of 17-18 mm after 12 days 
and 36-45 mm after 30 days, at first smooth but later 
covered with radially oriented hypha! strands or synnema­
like st ruc tures, ochreous ; margin submerged, fimbriate ; 
exudate and diffusibl e pigment absenL; reverse with a 
yel lowish tinge. Submerged advancing hyphae 1-1. 5 ~m wide, 
older hyphae up to 2.5 ~m. Conidiogenous cells arising 
from undi fferen tiated hyphae, continuous, 10-40 ~m long, 1- 2 
~m wi de, slightly tapering tm"'ards the tip, with several 
terminal and intercalary, 1- 2 ~ long and 0 . 5-1 11m wide 
conidium-bearing denticles ; conidiife rous part sometimes 
slightly inflated. Conidia hyaline, smooth and thin­
walled, clavate, more or less curved, 6-14 x 2- 2. 5 ~m , base 
truncate, c. 1 11m wide. Ascomata and ascospores morphologi ­
cally s imilar to t hose occurr ing on the natural substratum 
are formed a fter 25- 30 days on 2% malt ext ract agar, and to 
a l esser exten t on oatmeal agar . 

OTHER MATER IAL EXAMINED (all i n UPS ) . 

On Fomitopsis pinicola. FINLAND: Kuusamo: Kuusamo par . , 5 km 
NE of Ruka, 26 Aug. 1978 , N. Lundqvist 11 786 ; SWEDEN : 
Smaland: Varnamo, Kavsjo, 13 J ul y 1987 , 0. Constantinescu & 
W. Gams ( UPSC 2355 = CBS 670 . 88, U v ing culture); 
Vastmanland: Angso par ., close to the castle of Angso, 21 
May 1969, R. Santesson 21171 b; Gastrikland : Gavle , Valls ­
hage, 11 Oct . 1969, J . A. Nannfel dt 20712b; Angermanland : 
Nordi ngra par. , Villmyran ature Reserve , 17 June 1982 , 
Lundqvist 13782. 
On Tyromyces s t i pt icus . SWEDEN : Uppland: St ockholm , 4 ov . 
1894, L. Romell; Uppland : Vange par ., F iby urskog , 3 Oct. 
1980, S. Ryman 6102 . 

DISCUSSION 

Having short, lunate ascospores with rounded ends, deprived 
of a gelatinous sheath, Ophiostoma polyporicola should be 
placed in the Pilifera group of Ceratocystis (Dlchowecki & 
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Reid 1974), or in the section Op h iostoma of the same genus 
(Upadhyay 1981 ) . However , by consistently forming a 
Sporoth r ix anamorph in culture, its place i s in Ophiostoma 
as defined by de lloog 1974, Wei jman & de Haag 1975, Samue l s 
& Muller 1979 and de Haag & Scheffer 1984 . 

There are t hree species of Ophiostoma having some 
resemblance wi th 0. polyporicola: 0. epigloeum (Guerrero) de 
Hoog diffe rs by smaller ascomata I-ii th shorter neck and 
straight and shorter conidia, 0 . angus t icollis Wright & 
Gri ffin has a faste r growth rate, smaller ascomat a ltith 
narrower neck , reni form ascospores and much smaller conidia, 
and 0. nigroca rpum (Davis ) de Hoog has a faster growth rate, 
much smal l er ascomata and smaller, straight conidia. 

The anamorph of 0. pol yporicola should be compared with 
other Sporothrix species having clavate, more or l ess curved 
conidia wi th truncate base . Only Sporothrix curviconia de 
Hoog has some resemblance with our fungus , but it has a 
s l01te r grm-1th and smaller conidia . I n addition, S. 
curviconia has a second type of lateral, guttul iform 
conidia, lacks a teleomorph and is of tropical orjgin. 

Most species of Ophiostoma are saprophytic on wood, a few 
are parasitic, and only occasionally t hey are found on other 
substrata (Upadhyay 1981 ) . Only three species have been 
described from fungi : 0 . epigloeum (Guerrero ) de Hoog (1974 ) 
on Tremella fuci formis , and 0 . roraimense and 0. Jrande, 
these las t described by Samuels & Mulle r (1979 from 
stromata of Diat r ype . All three differ from 0 . polyporicola 
i n t he characters of both t he t elomorph and t he anamorph. 
Griffin ( 1968) found an Ophiostoma on Fomilopsis pinicola in 
Canada and considered it identi cal with Ceratocystis 
terparvi spora Hunt, now known as 0 hiostoma micros arum 

Davids . ) v . Arx . The examination of t his s pecimen SSMF 
755-8126-01 = MFB 7405) showed that it fits 0. microsporum 
i ndeed, but the conidial state on t he accompanying dried 
culture , described by Griffi n l.c. as 'conidia abundant, 
produced direc tly on t he mycelium' is Acremonium olidum W. 
Gams (1971) . Two l iving cultures of Ophiostoma microspor um 
(CBS 315 . 77 and 440.69 ) were also compared wi th our fungus. 
These st rains showed a superficial resemblence with 0 . 
polyporicola regarding the culture characte r istics, but t hey 
produce broader ascospores and typi cally reniform conidia, 
as depicted by De Hoog ( 1974 ) and Maekawa et al. (1987) . 

Ophios t oma polyporicola i s often associated with 
Acremonium ol idum W. Gams and Hypocrea pulvinata Fuckel. 
Gams ( 1971) mentioned t his association when he described 
Acremonium olidum from a pol yporaceous fruitbody. Moreover , 
he not i ced t he presence of an Ophiostoma ( Cera t ocysti s ) in 
the type specimen . 
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LITHOGRAPHA, A LICHEN GENUS NEW TO 
CONTINENTAL NORTH AMERICA 

JoAnn W. Flock 

Herbarium, University of Colorado, Boulder, CO 80309 

During the summers of 1978, 1979, and 1980 the author made 
extensive collections of the lichens of Cape Prince of Wales on the tip of 
the Seward Peninsula at the Bering Strait in Alaska. Among the crustose 
lichens collected on dark grey, fine-grained schist inland from the coast 
was an interesting lichen with lirellate apothecia and a grey areolate thallus. 
The lichen has been identified as Lithographa tesserata which has been 
reported for Sweden, England, Wales, Germany, Austria, Italy, and 
Rumania by Redinger (1937); in the Arctic and Caucasus of the U.S.S.R. 
by Kopaczevskaja et al. ( 1977); and the N arssaq District of Greenland by 
Alstrup (1979). Neither the genus or the species has been reported for 
Continental United States or Canada in the Fifth Checklist of Lichens 
(Egan, 1987). Dr. W.A. Weber of the University of Colorado Herbarium 
agrees with the identification, and Dr. John W. Thomson of the University 
of Wisconsin confirms that the genus and species have not previously 
been reported for the Alaskan-Canadian Arctic. 

The species is very distinctive and easily recognized but may not be 
spotted without the aid of a hand lens. The Alaskan specimen covered 
only a small area and did not stand out against the dark substrate. The 
species may be restricted to extreme western Alaska, but it may also have a 
wider distribution over the Continental United States and Canada and been 
overlooked. The following descriptions of the genus and species are 
presented with the hope that other lichenologists will look for the species 
and enhance the possibility that it might be found elsewhere in the 
Continental United States and Canada. 

The following descriptions have been provided by Dr. Thompson: 

Lithographa Nyl. 

Acta Soc. Linn. Bordeaux 21:393. 1856. Placographa Th. Fr. Gen. 
Heterolich. 95. 1861. 
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Thallus crustose, finely granulose to warty or areolate. Apothecia 
round to elongate with open slit-like disk or widening; exciple black; 
paraphyses branched, often gelatinizing; asci clavate; spores 8 or many, 
simple, hyaline, ellipsoid. Algae Pleurococcus. 

Lithographa tesserata (DC.) Nyl. 

Acta Soc. Linn. Bordeaux 21:441. 1856. Opegrapha tesserata DC., in 
Lam. & DC., Flor. Franc. 3:313. 18.05. P/acographa tesserata Th. Fr. , 
Lich. Scand. 1:636. 1874. 

Thallus thick, granular, warty or smooth to chinky areolate with 
angular 1 mm broad areoles, or with rounded raised portions with a black 
hypothallus, the areoles pale to dark brown or whitish gray, dull, K+ 
yellow becoming red, C-, the hypothallus present in var. petraea (Ach.) 
Redinger, absent or nearly so in var. nivalis (Th. Fr.) Zahlbr. Apothecia 
dispersed, slightly projecting over the areoles; with the base narrowed and 
the upper edges sickle-like and slit-like turned inwards making the mouth 
nearly closed; the exciple thick, black; a thin dark brown epithecium is 
granulose; the hymenium hyaline to brownish, not inspersed, I+ blue; 
paraphyses slender, non-capitate, nearly unbranched; asci clavate; spores 
8, uniseriate to biseriate, ellipsoid to ovate, simple, hyaline, 9-15 x 5-8 
micrometers. 

Fig. 1. Lithographa resserara (DC.) Nyl. 
(COLO L-83471). Bar= 1 mm. 
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NOTES ON ONE LJCHENICOLOUS 
AND ONE FUNGICOLOUS DISCOMYCETE 

WEN-YING ZHUANG and RICHARD P. KORF* 

Systematic Mycology & Licheno/ogy Laboratory 
Institute of Microbiology, Academia Sinica, Beijing, China 

1. A New Combination for a Skyttea on Lecanora effusa. 

In connection with the study on Unguiculariopsis thallophila (Karst.) 
Zhuang (1988), which is on Lecanora carpinea, the description of 
another interesting lichenicolous discomycete, Mollisia lesdainii (Vouaux 
in Bouly de Lesd.) Vouaux (1914 ), drew our attention; this was also 
reported on a Lecanora, L. effusa. The morphological characteristics 
described by the original author are similar to those of U. thallophila. 
To discover whether both names refer to the same fungus was our 
original purpose. 

First published as a lichen, Nesolechia lesdainii Vouaux in Bouly de 
Lesdain (191 0), the fungus was later transferred to M ollisia as M. 
lesdainii (Vouaux, 1914). It was collected by Bouly de Lesdain on 
Lecanora effusa on Salix. sp. in Dunkerque, France. The name later 
appeared in a list of Vouaux' s fungal parasites of lichens prepared by 
Prof. Y. Rondon (1970). In order to locate the type specimen of this 
fungus the junior author contacted Dr. D. L. Hawksworth in England and 
Dr. J. Astier in Marseilles, France, for Prof. Rondon's office and home 
addresses. We were then able to write Prof. Rondon, but unfortunately 
received no answer. Through the continuing help of Dr. J. Astier we 
finally received the type specimen two years later. Although the senior 
author has published her monographic study on the genus 
Unguiculariopsis we think that it is worthwhile to prepare a note on the 
taxonomic position of this rare fungus because it was very difficult to 
locate the type specimen and because perhaps no attention will be paid to 
the fungus otherwise. 

Our type examinations of M. lesdainii and of U. thallophila indicate 
that both fungi are similar in the shape of asci and of ascospores and in 
possessing brown ectal excipular cells forming an ectal excipulum of tex-

• Prc:scnt odd!e.ss and reprint requests: Plant Pathology Herbarium. Cornell University. lth>ca. NY 14853. USA. 
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tura angularis. But M. /esdainii is different from U. thallophila in 
having urceolate apothecia submerged in the lichen thalli instead of 
having cupulate apothecia which are superficial at maturity; in possessing 
very few hair-like cells which are short, straight, slightly tapered towards 
the apex, and distributed only on the inner face of the margin 
("summit"), instead of possessing well-developed hairs with a fine, 
hooked apex and a swollen base distributed both at the margin and on the 
Hanks; in possessing ectal excipular cells not loosely interconnected and 
with ectal excipular tissues s lightly gelatinized, ins tead of loosely 
interconnected cells and non-gelatinized tissues. 

Sherwood et al. (1980) published the genus Skyttea to accommodate 
a small group of lichenicolous discom ycetes which have small, urceolate, 
imme rsed, dark brown or o live green, non-carbonized apothecia, small­
celled, pseudoparenchymatic ectal excipulum, with hyaline to brown, 
thin-walled, smooth hairs on the inner face of the margin, filiform 
paraphyses, thick-walled, J- asci with the apex thickened, and 0-3-septate 
ascospores. Mollisia lesdainii possesses many features of Skyttea except 
for the morphology of the ascus apex which is not obviously thickened. 
But the ascus morphology is similar to that of Skyttea cruciata Sherwood 
et al. We think that M. lesdainii fits Skyttea better than any other genus 
and transfer this fungus to Skyttea. In passing, it should be noted that 
Sherwood et a!. ( 1980) had referred Unguiculariopsis thallophila to 
Skyu ea, which the senior author later transferred to Unguiculariopsis 
(Zhuang, 1988). 

Mollisia lesdainii differs from the somewhat similar S. cruciata in 
the shorter asci, smaller ascospores, shape and length of marginal "hairs," 
larger ectal excipular cells, and occurrence on the thalli of Lecanora 
effusa and not on Diploicia canescens. 

Skyttea lesdainii (Vouaux in Bouly de Lesd.) W.-y. Zhuang & Korf, 
comb. nov. (Fig. I) 

"'Nesolechia lesdainii Vouaux in Bouly de Lesd. ('lesdaini'), Rech. 
Lich. Dunk. p. 272, 1910. 

"' Mollisia lesdainii (Vouaux in Bouly de Lesd.) Vouaux ('lesdaini'), 
Bull. Soc. Mycol. France 30: 180, 1914. 

Apothecia urceolate when young and cupulate at maturity, submerged 
in lichen thalli, sessile, solitary or a few in a group, dark brown, 0.1-0.2 
mm in diam when dry. Ectal excipulum of textura angularis, 10-20 ).lm 
thick, cells brown, subglobose, 5-8(-10) J.lm in diam, tissue slightly 
gelatinized, cells on inner face of margin ("summit") e longating to form 
short hairs or hair-like cells, ca. 10-15 )1m long, straight, tapered towards 
the apex, wall slightly thickened. Medullary excipulum of textura 
intricata, thin, hyphae subhyaline. Asci inoperculate, 8-spored, clavate, J-
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Fig. 1. Skyttea lesdainii (holotype): a. anatomy of an immersed 
apothecium on lichen thallus, x 370; b . hairs, x 1760; c. two asci, an 
ascus apex and two paraphysis apices, x 1760. 
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in Melzer's Reagent, walls slightly thickened at apex, 23-35 x 5.7-7 ~m. 

arising from croziers. Ascospores irregularly biseriate, ellipsoid, hyaline, 
non-septate, biguttulate, 5-7.5 x 1.8-2.2 ~m. Paraphyses filiform, septate, 
not exceeding asci. 

On thalli of Lecanora effusa. 
Holotype examined: on thalli of Lecanora effusa on Salix sp., 

Dunkerque, France, Bouly de Lesdain, 23 IX 1903, Vouaux Herbarium, 
from Prof. Y. Rondon (personal herbarium?), courtesy of Dr. J. Astier. 

2. A New Species of Unguiculella on Diaporthe sp. 

An interesting discomycete was discovered on the fine beaks of old 
fruit bodies of a Diaporthe species in Jamaica. The apothecia of this 
fungus are extremely small and not easy to detect with a hand lens in the 
field. Our laboratory observations show that the receptacle surface of this 
fungus is covered with short, glassy hairs which are characterized by a 
swollen base and a fine, hooked apex, that the ectal excipulum is of 
textura prismatica to textura angularis, and that two kinds of paraphyses 
are present in the same apothecium, one with a normal apex and the other 
with a hair-like, elongate, hooked apex. 

Judging from the morphology of the Jamaican fungicolous 
discomycete, Unguiculariopsis and Unguiculella are genera in which the 
fungus might possibly be accommodated. The habit on fungi and the 
hooked hairs fit the characteristics of Unguiculariopsis, whereas the 
excipular structure of textura prismatica to textura angularis and the 
presence of hair-like, hooked paraphyses are not consistent with the 
generic concept of Unguiculariopsis in which the ectal excipulum is of 
textura globulosa to textura angularis and the paraphyses are filiform 
with a normal apex (Raschle, 1977; Korf & Kohn, 1980; Zhuang, 1988). 
In early drafts of the senior author's monograph of Unguiculariopsis 
(Zhuang, 1988) this species was tentatively placed in that genus. Our later 
studies indicate that it is better treated as an Unguiculella. By error the 
name Unguiculariopsis jamaicensis appeared once in the thesis 
publication (Zhuang, 1988). 

Presence of both hooked hairs and tapering, hooked paraphyses is 
clearly a diagnostic feature of Hohnel's original concept of Unguiculella 
(Hohnel, 1906). Moreover, a few species of Unguiculella, U. aggregata 
(Feltg.) Holm., U. meliolicola Dennis, and U. oregonensis (Kanouse) 
Dennis, are also reported on fungi (Kanouse, 1941; Dennis 1955; S. 

Fig. 2. Unguicu/e/la jamaicensis (holotype): a. shape of apothecium, from top to 
bottom showing hymcnium, medullary excipulum, and ectal excipulum; b. structure of 
ectal excipulum at fl anks; c. hairs; d . ascospores; e . two asci, an ascus apex, and two 
kinds of paraphyses; ax 100, b-e x 1300. 
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Huhtinen, personal communication). The ectal excipular structure of the 
Jamaican fungus is very similar to these three Unguiculella species. 
Although two kinds of paraphyses ihave not previously been reported in 
any species of Unguiculella, we think that most features of the Jamaican 
collection are like Unguiculella. 

U. oregonensis is possibly the closest species to the Jamaican 
discomycete. But the Jamaican species can be distinguished from U. 
oregonensis by the much smaller apothecia, which are faintly vinaceous 
instead of white and cupulate instead of flat to convex when rehydrated, 
by wider asci and longer ascospores, and by the presence of nonnal 
paraphyses in addition to tapered, hooked paraphyses. We treat the fungus 
as a new species of Unguicu/ella. 

Unguiculella jamaicensis W.-y. Zhuang & Korf, sp. nov. (Fig. 2) 

Ab Unguiculella oregonensi apotheciis minoribus, ascis latioribus, 
ascosporis longioribus, et paraphysibus normalibus filiformibus 
praesentibus una cum paraphysibus gradatim angustatis uncinatis apice, 
etiam presentia in Diaporthae specie differens. 

Apothecia cupulate, sessile to subsessile, 0.1....{).15 mm in diam when 
fresh; hymenium faintly vinaceous when fresh, receptacle surface 
furfuraceous, somewhat whitish. Hairs covering the entire receptacle 
surface, thin- and smooth- walled, with a swollen base and a fine curved 
apex, pale brown at the base and subhyaline at the apex, not becoming 
purple in Melzer's Reagent with or without 10% KOH pretreatment, 
nonseptate, with lumen extending to the apex, 13- 23 J..lm long. Ectal 
excipulum of textura prismatica to textura angularis, 11-22 J..lm thick, 
cells brown, thin-walled. Medullary excipulum of textura intricata, 
hyphae subhyaline to pale brown. Subhymenium indistinguishable. Asci 
inoperculate, 8-spored, clavate, J- in Melzer's Reagent, 35-45 x 6.6-8.8 
J..lm. Ascospores biseriate, ell ipsoid, hyaline, nonseptate, mostly 
biguttulate, some multiguttulate, 7.8-10.2 x 3.0-3.5 J..lm. Paraphyses 
filifonn, septate, some with a nonnal apex and some with an elongated, 
tapering, hooked apex, nonnal paraphyses not exceeding asci and hooked 
paraphyses exceeding asci, normal paraphyses and the lower part of 
hooked paraphyses ca. 1 J..lm wide. 

On fruit bodies of an old Diaporthe sp. 
Holotype: on beak and other superficial parts of fruit bodies of a 

Diaporthe species on a branch, near entrance to Wallingford Coffee 
Industry Development Co., above St. Peters, St. Andrew Parish, Jamaica, 
3750 ft. elev., R. P. Korf, T. Iturriaga, and W.-y. Zhuang, 8. XI£. 1986. 
CUP- MJ 1013. 
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.OTEI\'ORTHY CORTICOLOUS LICHENS IN NOTHOFAGUS 

FORESTS, NORTH - WESTERN PATAGON I A 

SUSA A CALVELO and LAURA LORENZO 

Cen t r o Regional Un ivers i La ri o Bari l och c 
Un iver idad Nac j o nal del Comahue 

C . C . 1336, Ba riloc h c, 8400 RN, Argentina 

SUt-11AR Y 

Six cort i col o u s lic h e ns arc reported 
for t h e fi r st Li me f r·o m Argc n t .ina :Cali­
cium lcucochlorum Tuc k . va r. paragu a y e n ­
se Sant., Haematomma h ilare Za hlb r . , 
Hypogymnia pulve r ata ( Nyl. ex Cr o mbie) 
Elix, Leiode rma a mph ibolum (Kn i g hL ) Ga-
110\vay & Jprge., Lep togium laceroidcs 13. 
de Lesd . and Parmeliella t hysanota (Sti r ­
ton ) Zahlbr . Four of t hese s pecies . h ow 
a r e markable d isj unct distribution : 
SouLhcrn Sou t h America- Aust ra~sia 

INTRODUCTION 

The lichen flo r a of Argent ina in ge neral ~ nd 

t hat of t h e Na hue l Hu api National Pa rk in p a r·Li<.: 
ular has noL bee n wel l .inv est i gated a nd t h e avai l 
able in fo r·maL.ion i s very scarc e (G r ass i , 1950a) . -
Th e r e arc stud ies o n t h e foliose a nd fr u ticose 
lichens f r om Tucum~n Province (Gra si 1950b, 
1953) . S pecimens collected i n the Nahue l Huapi 
Hn d Los Alerces National Park s were r e p o r ted by 
Lamh( l 95 ) . Rece n t con tribu tions to t h e lic h e n 
f lo r a a r c conce rned main ly with t h e cen t r al and 
NE pa rts o f Argen ti n a ( Ferraro, 1986; Oso r io, 
198 7; Adl e r, 1987) . 
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Thi s pape r i s p a rt of a mo r e exten s ive study 
t hat aims at improving t h e kn o wl e dge o f t h e li ­
c h e n flora in t h e area of ~W Patagoni a . 

MATERIALS AND METHODS 

Th e liche ns for thi s stud y we r e col l ected b y 
t h e authors . Collect i o n s it-es, t h e ir geogr·a p h i ­
ca l position a nd c h aracterization are s pecifi e d 
below t h e d escrip t i o n o f e ach s pecies . All s peci 
me n s a r e d e posited i n t h e He rbar ium of t h e Cen - ­
t r o Regi o n al Un iversitar io Bari l och e ( BCRU) , Un i ­
v c r sid a d Na c io n a l d e l Coma hue, Arge nt i n a . 

Th e material was e xamine d und er a d i ssect ing 
microsco pe fo r h a bi t a nd mo rpho l ogy . For ana tomi 
cal studies, sect i o n s 10 - 25 pm t hi c k were pre pa~ 
e d u s ing a freezi ng mi c r otome a nd exami n e d b y -
l igh t microscope afte r mo untin g i n water or lac­
t o p h e nol cotton-blue . 

STU DY AREA 

Col lec t i n g sites : Th e l i c h e n s d escribe d i n 
this study we r e col l ec ted f r o m t- h e Nahue l Huapj 
Nation a l Park and s urroun di ngs, in an area l ocat 
e d betwee n 41 °02 ' a nd 41 ° 14 ' S l atitude and be - ­
t wee n 7 1° 19 ' a nd 7 1 °50 ' W l o n g i t ude ( Fig . 1 ,2) . 
Th e a r ea h as typ ica l Andea n r e l i e f, with glacial 
l a k e at ca . 80 0 m a l t i t ud e , surrou nde d b y mo un ­
t- a in s of up Lo 2 4 00 m a bo ve sea l evel . 

Cl imate : It is c h a r acterized as pcrhumid t- o h u­
mi d a nd mdcrot h ermal , according to t h e c l assifi ­
c ation of Th o rn t hwaite ( 19 4 ) . Th e ave rage a n ­
nu a l temperature j · °C . Average t e mpe ra t u r e for 
th e warmest mont h (January) i s 17°C and for t h e 
co ldest (July) it i s 3° C . Lowes t tempe ra t u res 
vary fr om - 1 5 to - 25°C . T hese t-cmpe raLu r·cs "'c r·e 
meas u r•ed at 760m alL. Annua l average pr·ec ipiLa­
tion d ecreases a bruptly fro m W to E, from 3000m~ 
year in Pue r·to Blest to 1400mm/ ycar i n Ce r• r•o Car· 
bon (t-·lun oz et al . 19 5) . 
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Pig.1: Southern South Alrerica 
( Nah.Jel 1-llapi area 0 
indicated) 

Fig.2 : Collecting sites: 1- Puerto Blest, 2- Cerro Catedral , 3 · Cerro 
l Opez, 4- Cerro Carl:>Cn. 
- . - .-.- International border 
Scale 1 : S:O.OCO 
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Veget a tion: Puerto Blest is inc lude d in 
Lhe Vald i vian Dist ri ct, with tempe r ate, high , 
o pe n r a info r es t , d omi nated b y Nothofagu s do mbe 
y i , t y pically wi t h a d e n se bamboo unde r s t ory ; f 
Chusqu ea c ule ou . Ep i phytes and l ianas a r e c ommo n . 

Th e s l o pes of Cerro Lopez and Ce rro Ca Le­
draL p resen t a n altitudina l v eget ation g r a di e n L, 
with Nothofagu s dombe y i o pe n wood lands, f r e que n t 
ly in assoc i a tio n wi t h Lo matia h irsuta a nd Aus- ­
trocedrus chilensis , f r o m 760 to ca . 11 00 m 
a bove sea l e vel . At hi g h e r altitudes, t he r e a r e 
s ub a ndi ne woo dlands of deciduo us Nothoragus pu­
milio up t o the Li mbc rl i n e, c a . l 600m a bo ve sea 
l e vel . Howe ve r , fr o m 1 500 m Nothofagu s pumilio 
appea r s as a s hrub. Ce r ro Carbo n prese nts No­
t hofagus pumilio fr om 10 0 0 to 1500 m a lL. 

THE L fCHE ' S PECIES 

CALICIUM LEUCOCHLORUM Tuc k. var. PARAGUAYENSE 
Sa n t . (Fig . 3A). Sa nLesson , R. Arki v fH r Bota­
n i k 30( 14 ) : 5 . 19 4 3 . 

Tha l lus e p i ubst r at i c, upper s ur face v e rrucose, 
yellow-gr ey wh e n d ry, yello w-gree n wh e n wet . 
Ve r r uca 0 . 3 to 0 . 8 mm. Fo rming discon t i n uo us 
patches .~ithout sored ia . 
Apothecia black to brownis h - black , 2 to 4 mm 
h igh , wi t h ve r y we ll define d l i mit betwee n 
st ipe a nd c apituJum. Sometimes with g r ey i s h 
p ruina o n t he lowe r s ide o f th e ca pitulum. 
S Lipe o f c ons t a n t diam. (to 0 . 2 mm ) . Capit ulum 
0 . 4 to 0 . 8 mm d iam., 0 . 5 to 0 . mm h igh. Disc 
p l a ne fo r young a po Lhcc i a and co n vex fo r ma­
t u re a pothec i a . ~azaed ium blac k . 
Asci cyl i nd rica l to clavate with u n ise r i a te 
s po r es . Ascospo r es I o r 2-cel l ed, d a r k bro wn , 

- I 5 X 3- 5 ,.urn • 

Habitat : Found o n Nothofagu s pumilio ne ar 
Lhe base of th e t r ee in a di sturbe d forest . 
Ce r ro Carb6n at 1250 m a b o ve sea l e vel . ot f r e 
quc n t . 

Specime n examine d:A rge n t ina . Parque Nac i o nal 
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Na huel Huapi, Ce rro Carb6n, SW s lopc,col . Calve­
lo, 2-V-19 8 7 (BCRU 00022) . 

Distribution: Paraguay a nd Arge ntina. 

Th is i s the f irst r ecord f rom Arge ntina. 

HAEMATOMMA HILARE Zahlbr . ( Fig . 38). 
Zahlb ru c kne r , A. De nkschr. Akad. Wiss . Wein Math. 
Naturwiss. Kl . 104 : 350 . 1941. 

Th allus c rustose, whi t i s h , s lightly s h iny,spread 
ove r th e s ubs tra te wi t h a blac k l i ne delimitin g 
it. Elong ate d up to 8 e m. Without soredia. 
Apothecia l ecanorine, sessile, ci r c ular, up to 
1 . 5 mm diameter. Disc o r ange - r e d , witho u t pruina , 
surrounde d by a t hin ma r gin concolorou with t he 
t~allus. Epith ecium K+, mage nta . Ascosporcs aci ­
c ular 11 - 13(- 15 ) -trans ve r sel y septate,6 2 - 70 x 
4 - 5 pm . 
The colored apothecia are very conspi c u ous. 

Habitat: Found o n young, s mooth-bark e d Nothofa ­
gus do mbe y i , fo rmi n g cj rcular bands round t he 
trunk, us ual ly i n ve ry humid but exposed areas . 
Pue r to Blest at 800 m a bov e sea l e vel . 

Spec im e n e xamin e d: Argenti na . Parque Nacional Na 
hue ! Huapi , Pue rto Blest, pa t h to Cascada Los -
Cantaros, c ol . Ca lvelo, 14 -VII-1 985 (BCRU 00044). 

Dist r i butio n: Ke w Ze aland a nd Arge nt ina. 

Th i s i s t h e fir s t r ecord o utsid e New Zealand. 

HYPOGYMNIA PULVERATA (Nyl. ex Crombie)Elix (Pig . 
3C ). Elix , J . A.Bruno ni a 2 :21 7 . 1979 · 
Parmelia mudata var . pulverata Nyl. e x Crombie, 
J . Ljnn . So c .Lo nd. Bot . 15: 395, 1879 . 

Thallus foli ose, he Le rome rous, 4 to 10 e m di a m. , 
laciniae 1 to 5 mm wi d e , dic hotomically branc h ­
e d c l ose togethe r in cente r and more dis pe r sed 
periphe r a lly. Uppe r s urface whit ish- gre y , cover­
ed with powdery so r edia , especially t h e o lde r 
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bra n c hes . Me dulla white, solid. Lower s ur face 
black in t h e cen te r , whi tish-b rown a t the e dges. 

Apot hecia not seen. 

llabitat : Found o n Nothofagus dombeyi n ea r· 
st r eams i n very hum i d microhab itats . Cerro Catc­
d ral at 850 m a bove sea level. 

S pecime n examine d: Argen tina. Parque National 
Nahuel Huapi , Cerro Catedral, SE slope, col . Cal 
v e l o, 1 0-X- 1986 ( BCRU 00043 ) . 

Dist r ibution: Aust r a l asia and Argen t i na . 

This is the f irst r ecord outsid e Aust r alas j a . 

LEIODERMA AMPHI BOLUM (Knig h t-) Galloway & Jprg . 
(Fig. 3D) . 
Gallo way, D. J . & P . M. Jprgense n in Kantvilas & 
James, Lic h e n o logist 19 : 2 .1 9 7 . - Pa nnaria amphi 
bola Kni.ght, Trans . N. Z . l nst . 12 : 369 . 1 0 . -­
Parmeliella amphi bo l a (Knight) Mtill . Arg . , Bull. 
Herb . Boissier 2 ( App . 1 ) : 44 . 189 4 . - Pannaria 
amphi be la Nyl., Lich. Nov . Zel.: 50 . 1888 . ­
Pannularia amphi bela ( Nyl.) Hue, Nouv . Arc h s Mus 
!list. nat. Pa ris ser . 3, 3 : 40. 189 1. 

Th a llus foliose, h ete r o me r ous, up Lo 4 e m diam . ; 
Jobes 2 to 3 mm wide, irregulary and n oL very 
freq u e ntly branc h e d , disposed very c l osely to ­
geth e r , sometimes imbricated. Margin s undulate, 
covere d with verruciform, granular or coralloid 
sored ia . Uppe r surfa ce b~ownish - g r ee n wh e n 

Fig. 3 : Specimens investigated 

A caliciun lewochlarun 1\.ck.var.~ense Sant .. (x5) 
B treratama hilare zahlbr. (x7) 
C ~ p.alverata (Jilyl.ex Crorbie) Elix (x4) 
D leiodenra mPW:x>lun (Knigjlt)Gallo...ey & J!ISrg. {x4) 
E Leptogiun laoeroides B.cle Lesd. (x4) 
F Pa.nreliella ~ta. (Stirtcn) Zahlbr. (x15) 
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wet, brown when dry, mat, fissured, sometimes 
wi t h laminar soredia . Cyanobio n t Nostoc , packed 
i n clusters, individual cells 6-10 ~m diam . Lower 
s urface without cortex, whitish at t h e a pices 
a nd wit h brown tome nt um , fo rme d by s hort-celled 
hyph ae, centrally; with white or brown r h izines 
up to 2 mm l ong . 

Apothecia not seen . 

Habitat: Found on Nothofagus pumilio, near t he 
base of t h e trees, o n shad e d areas . Growi ng on 
Lrees cove r e d with mosses or directly on bark. 
Cerro L6pez at 1200 m above sea level. 

Specimen examin ed : Argentina, Provincia de Rio 
Negro, Opto . Bariloche, Cerro L6pez, E s l ope, 
col. Calvelo, 4 - IV-1987 . (BCRU 00033). 

Distribution : New Zealand , Tasmania , Argentina . 

This is t he first record outside Aus Lralasia . 

LEPTOGI UM LACEROIDES B. d e Lesd. (Fig. 3E) . 
Douly de Lesdain,M., Annals Cryptog. Exot. 6 
(C) : 112. 1933. 

Th a llus fo l iose, h omoiomerou s, l obes rounded u p 
to 8 mm wide, extending over the substrate, 
exce p t for t h e margins that may be ascen dent; 
margi ns i ncised. Gelatinous whe n wet, pape r y 
when dry. Upper surface almost black wh e n wet, 
blue-grey when dry, s mooth, wi t h patches covered 
with numerous cyli ndrical to lobulate isid ia . Low 
e r s urface pale grey, tomentose . Apothecia l a mi= 
nate, 1.5 to 2.5 mm d iam.,ciisc r e ddish-brown. 
Ascospores e llipsoid , mur iform, 30- 33 x ll -1 6pm . 

Ha biLat: Found o n Nothofagus pumilio in s hade d 
humid habitats, freque nt ly near streams, o n mos ­
ses . Cerro Carb6n at 1050 m above sea level;Ce­
rro Catedral at 1 370 m above sea l evel and Cerro 
L6pez at 1320 m a b ove sea l e ve l . 

S pec ime n e xamined : Argentina . Parque Nacional Na 
hucl Huap i , Cerro Carb6 n , SW slope,col . Calvelo; 
2 - V- 1987 (BCRU 00032) . 



Di!';tri but io n: Co mo polit-an . 

T lw f ir ·.sl r·ecor·d fo r· Ar-gent-ina . 

PARMELI ELLA 'fiiYS ANOTA ( tirton) Zahl br· . ( Fig . 3F) . 
Za hlbruc kne r , A. ,Cat. Lich. Univ. 3: 225 . 1925.­
J>a nna r ia t hysanola St-.irw n , E>coc . Phil. Soc . 
C la~g . 10: 293 . 1 77. 
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Thallus squ a mulose, h eterome r o u s, s quamulcs 
circul ar to e l ongated , to 2 mm in d iam., with 
margi n s inc ise d , c r(~ ll at-ed, tooth e d , l oosely at­
ta het t-o Lhc ubs t-rat-e . Uppe r s urface ye l low­
g r ey when d r y Lo brown ish-gre y wh en wet . Lowe r 
su r fac brown ce n tra l ly to wh ite aL t- h e marg i ns, 
' it h scatte r e d rhi~incs . Marg inal pro lhallus pro 
ndncnt., blac ki s h-blue . -
Apothcci a se si l c t.o s ubpcdicellate, 0 . 2 to 0 . 3 
(-0 . 4) mm diam. , di s c red- brown , with a t h:i c k 
ma r·g.i11 conco l orou s whi t h the thal l us . 
A co po r•cs e ll ipsoid, 16- 17 x 6-7 .um. 

Habitat : Found o n . pcc ime n s of Noth ofagu s d o mbe ­
y i covered wi t h mosses, i n t-he mo r e humid a nd 
s h aclif'sl h a b i tats of t- h e ar·e a. Pue r• to lH est at 

00 m abov e sea level . 

p ee i men examined : Ar·gentina. Parqu e N <~. c :i o na l Na 
hue l Huapi , Puert.o Dles t , b e twee n Pu e r to Blest- -
and Lago Frias, col. Lore n zo, 14 -XI- 19 6 ( BCRU 
00035) . 

Geographi c al dist-r ibu t ion: Kew Zealand a nd Ar ­
ge n ti na . 

Firs t. r eco rd o uts ide New Zealand . 

D [ SClJ ' ION 

S i x s peci es of ort j co 1 ous l ich e n s ure r e po r· t 
e d fo r t h e f:i r L Lime f r·om Argen ti n a . -

l. e p togium l aceroides, ' "h ich is cosmo p o 1 i tan 
(Galloway, 19 5), is n o w a dded to the known flo­
ra of Argenti n a . For Calicium l e u coch lorum var . 
pa r agu a y e n se, t hi s fi nd o nstitut.es Lh c sou th­
ernmost l oca1i ty o f iLs di sLribut.io n , s ince i t 
was k n own , up Lo now , from Gran Chaco, Paraguay 
( ant.es. o n , 19 4 3) . Parme l iella t hysan ota an d 
Hacmat.omma hilare were know n a e nd e mi c for New 
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Zealand Nothof agus f o r cs l s (Gall 0 \-'8Y, 198 5 ; 
Rogers a nd Bartlett, 1986 ) , Hypogymnia pulve r ata , 
r ecord e d p r e vi o u s ly for Australas ia (Callo wa y, 
19 5) , a nd Leiod e rma amphi bolum kno wn fro m New 
Zealand a nd Ta mania cool temperate ra i n for est 
(Callo way a n d J~ I'gc nscn , 19 7) , are no w added to 
th e kno wn flora of No thofagus fo ,·c.sl in Argentina 

Th e l ast four s peci es me nt ioned p rese n t a 
wide l y disjunct ci r c umantarcti d i stribut ion : 
AusL ralasia - Sou Lh e rn Sou t h America . Th ey h ave 
b een found in habilals with s imil ar eco l ogical 
c h.lr ac t e r i st i cs, .1nd t hree of l h e m ( Haemato mma 
hilare , Le iode rma amphi bolum and Pa rme lie lla 
t hys anota ) e ve n o n phoro ph ytes of t h e S .lme g e nus 
( No tho f agus ) . T hi s di stributio n pa ttern c an b e 
ex plaine d b y t, h c l at r e lat io ns hip between t h e 
areas as par ts o f Cond\vana l and <t nd / o r by 
mo r e r ecent, long - di t..ance d ispersa 1 of pro ­
p.lgul es by the 1\'es l 1\'i n d Drif t ( CallO\va y, 19 7) 
T h o bservat i o n s made arc f ur l h r ev ide nce uf 
lhe re e mb l ance of the coo l tempc r a Lc No Lhofa g u s 
forPs t f l o r a in c irc uman tarctic t e rritories . 

AC KN0\\'1. EDGE~! ENTS 

\\'c wo u l d lik e lo t h ank Dr . Ge rno l Vo bi s and 
Dr . Thorste n Lumb~~h , Ph i lipps Un ive r sity, 
~larburg, Germany fo 1· c ril.i c al cummc nLs o n t h is 
pape r a nd Dr . ~laso n E . lla l e, Smi Lh~on ian I n s l i Lu 
tion , Wa s h ington D. C . , U . S . A. fo r r eading l hc mi 
nusc r ipt . Al so to ~l r. Yol a n da Qu i n tana who 
kindl y typ e d t h e ma nu . c r i p t . 
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ABSTRACT 

Gigas por a r a mi s ¥ oro ~h or~ de velo p s sporo phores 
( term sugges t e d or h e sp ore beari n g structure 
i n t h e Endo gona ceae ) with morpholofica l v ar iation 
from other de scribed s p ec i es in t n e genus. The 
sporophore ma y be s imple, h aving a single 
s p oro genous cell (term r ec ommended to r eplace 
s u spe n sor-like cel l), or b r a n c h ed, f or ming 
multiple (2 - 3) s p oro g eno us cells. A protrusion 
o n a s p orogenous ce ll may g i v e r ise to a bran c h 
with a spore. Th e spore i s c h a 1·acterized by a 
hyali n e to sub ·· hy aline wa ll ovP.r t wo pigm e nte d 
wa l ls. The middl e wal l is laminate. Germ tub es 
emerge from t h e germi n al wall (term i ntrodu ced to 
d escribe a wall distinctive in both texture and 
function) and direc t ly penetratP. t h e o u ter wa lls . 

SIJ~Lt\RIO 

Gig aspora rami s p oro p hora dese nvolve e s por6foros 
(termo s uger1do para es t r ut uras que suste ntam o 
es po ro n as En dogo n eceaE> ) com carac t e r1st1 cas 
morfol6gicas qu e va riam de out.ras especies 
des cr itas n o gen e r o o espor6foro pode sPr 
s i mpfes, tend o u ma 6nJ ca c Alula esporog~nica 
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(ter mo reco mendado par a subs tituir c~lula de 
sustent a9 a0), OU ram i fjcad o, formando c elula~ 
es poroginicas mfiltipl as (2 - 3). Uma pro tu berin cia 
n a c elul a es p orogenica pod c dese n vo l ver um a 
ramifica9~0 co m urn es p oro. 0 esporo e 
carac te r izado pela prese n 9a d e u ma ~arede hialina 
a s ub - hi ali na sobre duas par edes p1ument a das . A 
parede med ia na e l n mina da. Tubos dP germi n ayao 
e mergem da parede ge rmin a l ( termo i ntrodu z 1do 
JHll' CJ. d es<;reve r uma p a red e distinta e m textura e 
fun9ao) e penetram di recta menl:e n as p a red es 
Pxternas . 

I~TRODUCTION 

Spores o f an und esc rib ed species of Gigas p o r a 
we rf! recovered b y wet sie ving soil a nd root 
samp l es from plot s of Pu e r a ri a phase oloides. Th e 
goldc u yello~' to yellowi sh - bro wn s p ores varied 
greatly in size a n d so me were b 0r n e o n branched 
s porophores. The no ve l f e ature s of the 
spor oph o r e are describ ed in t hi s p ape r . Th e 
sueeested t e rm s "s porophor e" , u sed in the 
Endogo na ceae by Ta nd y (1 975) and Ferr e r a nd 
H c r r e r a ( l 9 8 0 ) , a n d " s p o r o g c: n o u s c e 1 1 a r e 
discussed. Th e spo r e wall description fo ll ows 
the ter·m i nolog y o f Wa lk e r { 1 983) with the 
exceptio n of "germina l wall". 

GIG ASPORA R A ~!ISP OR OP II ORA Spa i n, Si e verding et 
Sc h enc k sp. n ov. Fig u res 1 - 4 

Spora formatur p l e i' UDl q ue in a pic e cell ula e 
sporogenae. Sporae l utae vel fuJvae, g l obosae, 
(96 - )200 - 45 0(-567) pm diam. vel subglobosae , 
(143 - )150 - 400 X 200 -45 0(501) pm di am. Totus 
par .i es spo rae 9 - 31 vm cras~ u s, constan s ex 
s tratis t r ib u s : st r at um e x tP ri or 1.4 - 4 .0( - 5. 7 ) pm 
t ~nue; meclianum l amellat um, 4 - 2 8 pm c rass um ; 
i n t e r i o r 1 . 3 - 2 . 6 tJ m t e n u e c u m p a p 1 1 1 1 s , a ci h a e s u m 
a d stratum sec und um vel separatum in regione quo 
s por a ~erm i nat. Sporophori p leru mqu e s ingul a i'i 
vel bi partiti vel t r lpart i ti r amosi. Sporophori 
c nm ce l lula i nfla ta terminant; cel lu la i nfl ata 
quae cellula spo rog e n a est , ( 32 - )40 - 60( - 72) p m 
1 a t a e t ( 5 0 - ) 6 0 - 8 0 ( ·- 8 3 ) 1.1 m 1 o n g a ; u n a e r a r e d u ::~. e 
ce llu lae i nflatae sub ce l l u la sporogena. 
S p o r o ph ori novi n on ra r e ex ce ll ula sporo ge n a 
progerm i n a ut . Ce llul ae a uxi l .i.ares usque a d 20 i n 
fasicu l o h umi vel in cortice I'ad i cinr u m ve l in 
stercora hcrbarum forman t ur. CPll ul ae auxi l ia res 
p ri mo l eves dei n de c um pro jectio n ibus digi t oid is, 
u s q ue a d 10 \)m longae. Spora di recte per 
p::trietem germina n s . Endomycorrhi za m c u m 
arhusc u lis l n radi cl bu s . 
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Figure 1. Gigaspora ramisporo~hora. A. Young 
spore (YS) on sporophore branc (SB) emanating 
from sporogenous cel l (SCl attached to immature 
spore (IS) 160X. B. Colon zed organic matter 63X 
C. Spore walls: unit (U); laminated (L); germinal 

1G) with papillae (P) 4oox. D. Sporogenous cell 
SCl with contiguous bulbous cell (CBC) 400X. E. 
ux1liary cells: ornamented (O); young (Y) 400X. 

F. Germ tube (GT) 400X. G. Branched sporophore 
with two sporogenous cells: young (Y); detached 
from spore (D) ~50X. 
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SPORE, usually formed at apex of bulbous 
sporogenous cell, smooth, golden yellow to 
yellowish-brown, globose, (96-)200-450(567) pm to 
sub-globose, (143-)150- 400 X 200-450(-501} pm; 
total wa l l thickness 9-3 1 pm. 

SPORE WALL STRUCTURE (Figs. 1-C, 4) of three 
walls in a single group. Spores measured in 
water or fixed in FAA and mounted in lactopheno l . 
Wall 1, unit wall, hyaline to sub-hyaline, 
brittle, 1 .4-4.0(-5.7) ~m thick, continuous with 
outer wall of sporogenous ce l l and usually 
adherent to wal l 2; wall 2 laminate, yellow to 
yellowi sh- b r own, 4.0-28 pm thick, adherent to 
wall 3; oute r pa r t of wall 2 continuous with 
middl e wa l l of sporogenous cell; wal l 3, germinal 
wal l, yellow to yellowish- brown, 1.3-2.6 pm thi c k 
excluding papillae, 1.4-8.3 pm diam . and up t o 
5.6 pm high, which develop prior to germination . 
Walls 2 and 3 are reactive to Mel zer's reagen t 
turning reddish- purple . Spore contents finely 
granular. 

BULBOUS SPOROGENOUS CELL (F i g. 2), apical or sub­
apical cell of sporophore, (32-)40-60(-72) X 
(50- )60-83 pm usually with three walls totalling 
6-11(-14) pm thick: outer wall hyal i ne; laminate 
middle wal l and innermost wall brown. Wall 
thickness variable, usually greater at spore 
initial site. Sporogenous cells may develop a 
branch (sporogenous cell with connecting hypha) 
which g i v e s rise to another spore (Fig. 1-A). 
The sporogenous cell may have thick-wal l ed, 3-4 
pm, hyphal p rotrusions (pegs), 8 - 10 pm diam. A 
thin-walled hypha , 0 . 7-3 pm, with 6- 8 pm diam., 
may extend from a thick-walled protrus ion o r 
develop directly from the sporogenous cell wall. 

SPOROPHORE (Figs. 1- G, 3} light brown, s imple or 
branched with 1-3 sporogenous c ells, formed of 
specialized sept ate hypha, 9.3 - 13.9 pm diam., 
wall 1.4-2.8 pm thick (excluding bulbous cell 
measurements) ; distance between s eptae variable 
bu t septation more frequent near sporogenous 
cell. One or rarely two bulbous cells, some with 
hyphal protrusions, may be contiguous with apical 
spor ogenous ce l l (Figs. 1-D, 2 I-L). 
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J K L 

Figure 2. Sporogenous cells of Gigasporophora 
rarnisporophora : A- F) api c al sporogenous cells; 
C-F) spor og enous ce lls with thick hyphal 
protrusions (pegs) o r s lender hyphae ; G-H ) sub­
apical sporogenous cel l s; I-L) sporogenous cells 
with con tiguous bulbous cells. Camera lucida 
drawings. 
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d 50 M~ 

Figure 3. Sporophores of Qigaspora 
ramisporophora: A} young spore forming from 
sporogenous cell on simple sporophore; B) 
branched sporophore with three sporogenous cells, 
two with spores detached (d); C) branched 
sporophore with two sporogenous cells , one with 
spore detached (d). Camera lucida drawings. 
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Figure 4 . Murograph: Gigaspora 
ramisporophora . One group, A; 
three walls : unit , laminated & 
germinal . 
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AUXILIARY CELLS (Fig. 1-E) t an, round t o c l a vate, 
2 4 - 4 1 Jl m d i a m . ; s m o o t h i n i t i a 1 1 y b e c om i n g 
orna mente d wi th d i gi t ate projec tions (rarely bi­
furcate) up to 10 ~m high; borne in c lusters of 
less tha n 20 o n c o iled hyphae, 6 - 8 ~m diam., with 
thin wa ll s , 0.5-1 .3 ~m; coi l s develop on short 
hyphal stalks or along the coenocytic hyphae. 
Auxi 1 iary cel ls found in the mineral s oi 1, 
decomposing organic mat t er a nd in the c ortex of 
roots. 

DIRECT GERMINATION (Fig.1 - F}: one t o sever al germ 
t ubes ( 1·-8; x 4} emerge from the germinal wall 
where the papillae are largest . The germ tube 
wi thin the spore wall is 5.6-9 . 7 ~m diam. and at 
e g ress 14-17(-22) ~m diam. 

ENDOMYCORRHIZAE formed with arbuscules. 

TYP E obtained from a pot culture with Sor ghum 
halipense, previously seeded with f. phaseolo i des 
Benth, culture CP 75, at the Centro de Pesquisas 
do Cacau (CEPEC}, Itabuna, Bahia, Brasil. 
Holotype FLAS; Isotypes OSC, GOET and IBt . 

ETYMOLOGY: Latin, rami (branch), referring to the 
sporophore confi guration. 

DISTRIBUTION , HABITAT AN D MYCORRHIZAL 
ASSOC IAT IONS: Gigaspora ramisporophora is known 
from a single site in southern Bahia . Spores 
associated with f . phaseoloides were co l lected 
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from a CEPEC forage seed production field 2 km 
east of Itapebi. Decomposing plant residues were 
frequently colonized and abundant spore 
produ ct ion occurred. Chemical analysis of 
surface soil: pH 6 . 3; P 4 mg/ kg soil; exch. Al 
0 . 0; Ca 5.7, Mg 1.3, K 0.26 meq/lOOg soil. Pot 
cultures were e stablished in CEPEC, Itabuna, 
Bahia; the fungus formed a symbiosis with f. 
phaseoloides and _2. halipense producing 
arbuscules and auxiliary cells in roots and 
auxiliary cells and spores in decomposing organic 
matter and mineral soil. 

DISCUSSION 

Giqaspora ramisporophora spores c l osely resemble 
yellow spores of §. decipiens, however, spores of 
the latter species can also be colorless, pale 
greenish-·yellow or light brown at germination . 
Total wall thickness parameters overlap but the 
wall configurations are distinct. §. 
ramisporophora spores have an outer unit wall, a 
laminated middle wall and an inner germinal wall; 
Hall & Abbott (1984) describe a spore wall which 
changes as the spores age; older spores of §. 
decipiens have two laminated walls (the outer 
wall being replaced by 2-3 laminations) over the 
germinal wall. The refringency of the germinal 
wall differs from the adhering laminated wall in 
both species. Large papillae are more numerous 
and more widely distributed on the germinal wall 
of Q. ramisporophora; germ tubes develop in the 
area where the papillae are largest, near the 
sporogenous cell or elsewhere. Germ tubes of Q. 
decipiens emerge near the sporogenous ce ll 
usually fr om clusters of large papillae. 
Although small papillae may be generalized in 
both spores they are more often widespread on the 
germinal wall of Q. ramisporophora and confined 
to the area around the sporogenous cel l of Q. 
decipiens. The germinal wall of both species 
adheres tightly to the middle laminated wall, 
however, the papillose area can wrinkle when 
spores are mounted in lactophenol. The 
sporophore of Q. ramisporophora may be simple 
with a single sporogenous cell or branched having 



675 

2-3 sporogenous cells . Branched sporophores have 
not been reported for other species in the genus. 

Dr. R.E. Koske (pers . comm. ) i n terprets wall 3 as 
the innermost layer of laminated wall 2. We 
think the ge rminal wall is a separate wall . This 
wall was first desc;rihed by Sward ( 1981a, b, c) 
studying the spore wall structure of Q. margarita 
Becker & Hal l . The germinal wall (Fig. 4) is 
repres ented by a depiction of papillae which form 
on the inside prio r to germination. 

One or rarely two bulbous cells contiguous wi t h 
an apical sporogenous c ell are s ometimes present 
on sporophores of Q. ramisporophora (Figs.1 - D, 
2 I-L). Similar structures have been observed on 
sporophores of Scutellospora ~;~~cid~ (Ni co l. & 
Sc henc;k) Walker & Sanders, ~· heterogama (Nicol. 
& Gerd.) Walker & Sanders and an undescribed 
Scu te llospora species . Ni co l son and Gerdemann 
(1968) may have repo rted the same a nomaly when 
they noted that Endogene heterogama (~. 

heterogama) had "usually one, occasionally two, 
bulbous suspensors 21-26 pm diam. with a slender 
hypha extending from the suspensor t o the base of 
the spore ... ". 

Our findings sugge s t that th ic k hyphal 
protrusions, and perhaps the slender hyphae, 
extending f rom the sporogenous cells of Qlgaspora 
and S c utell ospora species, once thought to be 
antheridium-like (Gerdemann, 1955) or small 
sus pensors (Nicolson and Gerdemann, 1968) may be 
vestigal sporophore branches. A branch 
(sporogenous cell and co nnecting hypha) 
emanating from an apical, bulbous sporogenous 
cell h as been a frequent finding in Q. 
ramisporophora; three observations have been made 
by the senior author of immature spores forming 
on these branc hes (Fig. 1-A) . 

The colonization of decomposing plant residues by 
Q. ramisporophora (Fig. 1- B) results in abundant 
spore production . This phenomenon has also been 
observed with so me other Gigaspora and 
Scutellospora species. Ferrer and Herrera (1980) 
reported finding 2· heterogama spores inside seed 
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coats and Arvantes and Taber (1985) reported 
abundant Gigaspora spores in weed seeds. 

TERMINOLOGY 

Becker and Hall ( 1976) use the term "subtending 
hypha" for the connecting hypha and the structure 
variously referred to as a bulbous swelling 
( Gerdemann, 19 55) , a suspensor (Nicol son and 
Gerdemann, 1968), an attachment of a bulbous 
nature in terpret~d as a suspensor (Old et al., 
1973), a suspensor-like cell (Gerdemann and 
Trappe, 1974) and bulbous and hyphal suspensor­
like cel ls (Brown and King, 1982) . Prior to 
spore formation "subtending hypha" would be a 
misnomer; another term is needed. Ferrer and 
Herrera (1980), describing spores in the genus 
Gigaspora, apparently limit the term "sporophore" 
to the "sporogenous ce 11", however, it can be 
interpreted broadly (Snell and Dick, 1971; 
Hawksworth et al., 1983) and is the term 
suggested for the spore bearing hypha(e) in the 
Endogonaceae. Tandy ( 19 7 5) used the term for a 
Glomus species. The term " sporogenous cell" 
(spore-producing cell(s) of the sporophore) 
recognizes the specialized function of the cell. 
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SUMt4ARY 

Cluster analysis by the unweighted pair group method 
using arithmetic averages (UPCMA) wa s performed on mor pho­
l ogical data from 28 characters of 114 species of some 
dematiaceous , phialidic genera of Hvphomycetes . 

As a result of this analysis some species were found 
very closely re l ated such as the species of the genera 
Bahusutrabeeja , Convtrichum and Menisporopsis , and the 
majority of the species of Dictyochaeta a nd Menispora , 
but others need a rev1s1on na mely : Codinaea apicalis , 
~ · state of Chaetosphaeria dingleyae , ~ · e l e ganti ssima , 
~ · filamentosa , £ . glauco- nigra , £. intermedia , £ . maha­
rashtrensis and Dictvochaeta menisporoides , which probably 
need a different treatment . The same occurs with Menispora 
britannica and !1· uncinata . The genera Chaetopsina , Chae­
topsis and Kionochaeta probably must be reconside r ed . 

INTRODUCTION 

The anamorph genera have always been a great problem 
to workers on taxonomy . This is due to the characte r s 
used to define them , that are often inadequate , poor l y 
defined or purely monothetic . As pointed out by Kendrick 
and DiCosmo (1979 ) , the final solution to this problem 
will be arrived at only when we can find the relationships 
with t he teleomorphic- f or m. 

Although the problems involved are known t o e ve ry 
mycologist , only a few attempts have been made to find 
general rules for linking the t wo systems . On the othe r 
hand the amount of anamorph gene ra described i n the lite ra ­
ture is increasing day by day . This fact has led us to 
c r eate genera whose concepts are superposed and f or this 
r eason some species share characters '"i th more t han one 
genus . 

1) Researcher of the Consejo Nacional de Investigaciones 
Cientificas y Tecnicas (CONI CET) , Argentina. 
2) Researcher o f the Comisi6n de I nvestigaciones Cientifi ­
cas de la Provincia de Buenos Aires (CIC) , Argentina . 
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Kendrick (1980) considered the generic concepts in 
Hyphomycetes and proposed the amalgamation of several 
gener a, because their delimitation was confusing and inade ­
quate . As a first approach DiCosmo et al . (1983) hypo t hesi ­
zed that there was not enough j ustification for maintaining 
Cylindrotrichum Bonorden and Chaetopsis Greville as separa ­
te anamorph genera . For this r eason they disregarded them . 
Nevertheless , Cabello and Arambarri (1988) revis ed the 
genus Cylindrotrichum and found out it was valid and diffe ­
r ent from Chaetopsis . 

In t his paper we are including 114 form- genera having 
in common macronematous , dematiaceous , unbranched or 
occasionaly branched conidiophores , with or wi thout setae , 
that may be independent structures or become the sterile 
or fertile prolongations of conidiophores . In the latter 
case , the conidiogenous cells are arranged at the mid 
level of the conidiophore and may be arise sessile or 
otherwise on branches of varing length. In all the species 
considered here the ontogenic origin of the conidia is 
phialidic with or without percurrent and/or sympodial 
proliferation. The conidia are grouped in slime heads. 

Cams and Holubova- Jecho va (1976) and DiCosmo et al. 
(1983) diagramed and illustrated the habit of some gener a 
considered in the present paper . 

One of the purpose of this pape r is to analyse phene­
tic similarities a mong the species of the genera considered 
here , and to establish i f all the species of one genus 
are clustering together or if they appear mixed with the 
species of other genera . The latter situation will be 
analysed in another paper with the purpose of finding 
out the delimitation of the genera that appear confuse 
and inadequate according with the idea o f Kendrick. 

SPECIES ANALYSED 

Bahusutrabeeja angularis Vasant Rao & de Hoog : 
Bahusu trabee ja dwaya Subram . & 8hat 1 

Chactopsi na auburnensis Horgan Jones : 
Chaetopsina catenulate Samuels : 
Chaetopsi na fulva Rambelli 1 
Chaetopsina penieilliata Samuels : 
Chaetopsi na polyblast ia Samuels : 
Chae t opsina splendida Sutton & Hodges : 
Chaetopsina unilateralis Ki rk : 

Chaetopsi s gri sea (Ehrenberg) Saccardo : 
Chaetopsis romantics (Rambelli & L.unghini) D.iCosmo , Be r c h 
& Kend r ick: 

Chlo r idium atanagildac /lolubov6 - Jechov6 apud Holubov8-Je­
chov8 & He r cado : 
Chlo r idium botryoideum (Corda) Hughes : 
Chloridium caudigerum (H~hnel) Hughes : 
Chloridium chlamydospori s (van Beyma) Hugh es ; 
Chloridium clavaeforme (P reuss) Cams & llolubov8 - Jec hov81 



Chloridium codinaeoides Pirozynski : 
Ch Joridium cubense Holubovi-Jechovi : 
Chlori dium cvli ndros porum Cams & Holubovll -Jechov{~; 
Chloridium lignicola (Mangenot) Cams & Uolu bov!J-Jechovll ; 
Chloridi um metsusllimae Cams & /lolubova-Jechova; 
Chloridium pa chytrachelum Cams & Uolubovll-Jechov6; 
Chloridium paucis porum Wang & Wilcox ; 
Chloridium phaeosporum Cams & Uo lubov6 - Jechovll : 
Chlo r idium preussii Cams & llolubov8 - Jechov8 : 
Chloridium r enifo r me Matsushima ; 
Chloridium smithiae Sinclai r & Ei ckcr ; 
Chloridium transvaalense Horgan Jones : 
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Cflloridium v irescens (Pers . ex Pcrs.) Cams & Holubo vi-Je -
chova : 
Cylindrotrichum 
Cylindrotrichum 
Cylindrotrichum 
Cvli ndrotrichum 
tlrambarri : 

cl avatum Cams apud Cams 
curvatum Morgan Jones ; 
cllisii Morgan Jones : 

excentricum (Bhat & 

& Holubovi-Je cho vi : 

Sutton) Cabello & 

Cyl indrotrichum fas c iculatum Mercado Sierra : 
Cylindrotrichum hcnneberL ii Cams & flolubovi - Jechova : 
Cvlindrotrichum oblongisporum Horgan Jones : 
Cylindrotricllum oligospermum Bonorden : 
Cvlindrot ri chum probosciophorum (DiCosmo , Berch & Kendri c k) 
Arambarri & Cabello ; 
Cylindrotrichum proliferum Matsushima : 
Cvlindrotric llum Lriseetatum Matsushima : 
Cvlindrotrichum zygn8ellae (H~hnel) Cams & Uolubov6-Jecho­
vi : 

Victvochaeta abnormis Holubov8-Jcchova : 
Dictyochaeta apiculata (Matsushima) Arambarri & Cabello 
c omb . nov. 

Basionym : Codinaea aeiculata Mocsu s hi ma ; 
Di ctvochaeto oristo t a (Naire) Ar amba r ri & Cabello comb . 
nov . 

Basion ym : Codinaca aristatB Naire : 
Dictvochacta assamica (Agnihoth r udu) Ar ambarri , Cabello 
& Nengascini; 
Dictvochaeta botulispora (Hughes & Kendri ck) Ca bel lo & 
Arambarri comb . nov . 

Basionym : Codi naea botulispora Hugh es & Kcndri c k r 
Dictyochaeta bre visc tula (Hu g hes & Kendrick) Cabello & 
Arambarri comb . no v. 

Bosionym: Codinaca brevi setul a Hu g hes & Kendrick: 
Di c t:yochaeca state of Chaetospilaeria ca llimorpha (Nont.) 
Sacc . 1 

Dictyochaeta clavulata (Hol ubov~ -Jechovi) Holubov6-Jechov6 ; 
Victyoc ilacta co{feae (Na gg i 8 Persiani) Cabello & Arambarri 
comb. nov . 

Basionvm :: Codinaea coffeae Maggi & Persiani : 
Di c tyochaete cyl indrosporo (Morgan Jones & Ingram) Aramba­
rr i & Cabello comb . nov . 

811sionvm: Codinoea cylindrospora No r gan Jones & In­
gram : 
Dictyochaeta dimorpha (Toyozold & Udaga.-a) Arambarri & 
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Cabello comb . no v. 
Basionym : Codinaea dimorpha Toyazaki & Udaga wa; 

Dictyochaeca eucalypti (Su tton & /lodges) Cabello & Aramba ­
rr i comb . no v . 

8asion ym : Codinaea eucalypti S u tton & Hodges : 
Dictyochaeta fertilis (Hughe s & Kendrick) l/o 1ubov4-Jechovo : 
Dictyochaeta fuegiana Spegazzin i : 
Dictyoch aeta gamundii Arambarri 8. Cabello apud Arambarri , 
Cabello B Mengascini : 
Dictyochaeta heteroderae (Mo rsan Jones) Cabello & Aramharri 
comb . nov . 

Basionym : Codinaea heteroderae Morgan Jones ; 
Dicr:yochaer:a hughesii (Ellis) Arambarri & Cabello comb . 
nov . 

Oasionym: Cod inaea hughesii Ellis : 
Dictyochaeta i11inoensis (Hewings 8 Crane) Aramba r ri & 
Cabello comb. nov . 

Basionym : Codinaea illinoensis Hewings & Crane : 
Dictyochaeta longis pora (Hushe s & Kendrick) Cabello & 
Arambarri com b . nov . 

Basionym : Co dinaea longispora Hughes & Kend r ick: 
Di ctyochaeta lunata (Matsushima) Arambarri & Cabello com b . 
nov. 

Basionym : Cod i naea lunata Matsushima : 
Dictyochaeta lunulospora (Hewings & Crane) Cabello & Aram­
bar r i comb . nov . 

Basionym : Cod inaea lunulospora Hewings & Cr ane : 
Dictyochaeta matsushimae (Hewings & Crane ) Arambarri & 
Cabe llo c omb. nov . 

Basionym : Cod i naea matsushimae Hewing s & Crane : 
Dictyochaeta men isporoides Holubova - Jechovo : 
Dictyochaeta novae -guineensis (Matsushima) Romero : 
Dictyochaeta obesis po r a (Hushes & Kendrick) Cabell o & 
A r ambarri comb . nov . 

Basionym : Co dinaea obesispo ra Hughes & Kendri ck ; 
Dictyochaeta pa rva (Hughes & Kendrick) Arambarri /l Cabello 
comb . nov . 

Basionym : Codinaea parva Hughes fl. Kendrick : 
Di c tyochaeta state of Clraetosphae r ia pul ch ri se ta Hughes. 
Kendrick & S hoemaker: 
Dictyochaeta querna Ki rkr 
Oictyochaeta septata (Su tton & Hodges) Arambarri 8 Cabello 
comb . nov . 

Basionym : Codlnaea se ptata Sutton & Hodges : 
Dictyochaeta setosa (Hughes I Kendrick) Cabello I Arambarri 
comb . nov . 

Basion ym : Codinaea setosa Hughe s ~ Ke ndri ck : 
Dictyochaeta simplex (Hughes & Kendrick) HolubovA-JechovA : 
Dictyochaeta state of Chaetosphaeria talbo t ii Hughe s . 
Kendri ck & Sh oemaker : 
Dictyochaeta til i k[rei Bhat & Sutton ; 
Dictvochae ta t r iseptata (Ha t sushima ) Castaneda : 
Dictyochaeta unisctula (Morgan Jones & Ingram) Cabello 
& Arambarri c o mb. nov. 

Basionym : Codinaea unisetula Morg an Jones & Ingram ; 
Dictyochaeta v ulgaris (Hughes & Kendrick) Cabello & Aramba­
rri comb . nov . 



Basion vm : Co dinaeo 
& Kend r ick . 

Convt r ichum caesi um C . C . & Nees ex Leman: 
Con\•t r ichum chlam }•dospo r ium Barron & Bhat r 
Convt ri ch um macroc ladum (Sacc . ) Hughes : 
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vul g a ri s llughes 

Conytri chum mirabile 1/olubovo -Jechova 1:1pud Cams & llolubova­
-Je c h o va : 
Conyt:ri chum ypsilosporum /lolubova-Jechov8 r 

Kionochaetl:l aristata Kirk apud Kirk & Su tton : 
Kionochacto i vo r iens i s (Ram belli & Lunghini) Ki r k & S ut ton : 
Kionochaeta keniensis (K irk ) Ki rk & Sutton : 
Kio nochacta ma laysiana Kirk spud Kirk & Su tton ; 
Kionochaeta nanophora Ku thubutheen & Nawawi : 
Kionochaeta pushii Kuthubu t hee n & Na wawi : 
Kionochaeta ramife ra (Mat s u shima) Kirk & Su tton: 
Kionochac ta s pissa Kirk & S u tton : 
Kionoc hae ta virtuoso (Romb c lli & Lun g hini) Kirk & S utton ; 

Hcnispora britannica (Elli s ) Kirk : 
Hcnispor a cilia t a Co rda : 
Heni spo ra glauca Pe r s . 
Menispora mani tobaensis Su tton: 
He ni s p o ra s ta te of Chaetosphacria pul v i scula (Cu rr.) Booth : 
He ni spo ra tortuosa Corda : 
Henispo r a un c inata Hugh es & Kendr i ck : 

Hcni s po r o psis ludovi c i ana (Crane & Schoknecht) Kirk & 
Sut ton: 
Mcnispo r opsis n ovae-zel a ndi ac Hughe s & Ke ndrick : 
Mcnl s porops is pl eiosecosa Rao ~ de /loog ; 
He nisporopsis profusa Pirozynsk i & 1/odges : 
Mc ni s porops i s cheobromae /lu g h es : 

Zakatosh i a hi r schio pori S u tton : 

Zanc lospora ausc r oamer i cana Sut t on & 1/odgcs : 
Zanclospora brcvi s po r a Hughes ~ Kendrick: 
Zanclos pora no v ac -z elan diae 1/ughes & Kendrick. 

* *Codinaea apica li s Berk & Curt . 
**Codinaea s tate of Chae t o s phae ria dingle vae : 
••codinaea clegan ci ssi ma Lunghini apud Lunghini , Rambell i 
& Onofr i : 
••codinaea 
& Onofr i : 

f i lamentosa Onolri apud Lunghini , 

**Codinaea glauco-nigra Cooke & Ellis 
••codinaca intcrmcdia Rambe lli apud Lunghin i , 
& Ono(ri: 
••Codi naca mahara s hLrcnsi s Pirozyns~i 8 Pa til . 

Ram be I I i 

Rambelli 

**These species are not r ecocbinated because they will 
be reubicated in a latte r paper . 

OBSERVATIONS : \ve have not 
species : Chae topsis cubensis 

considered 
Casto.i'ieda ; 

the following 
Cylindrotrichum 
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goru Lunghini ; Codinaea pakhalens is S . M. & S . S . Reddy ; 
Codinaea australensis Sutton ; Cod inaea tortuosa Sutton ; 
Menispor opsis oirozvnskii Varghese & Rao ; Gonvtrichum 
indicum Sharma & Munjal and Zanclospora myst ica Zucconi 
& Ram belli ; since the original desc r iptions or the ty pe 
mate r ial were not available . On the other hand Cylindrotri­
chum helisciforme Marvanova , a s DiCosmo et al . (1983 ) 
have suggested , could be a species of Heliscus Sacc ., 
because its char acters do not match the genus Cvlindr otri­
chum . 

MATERI ALS AND METHODS 

The t wo species of the genus Bahusutrabeeja Subram. 
& Bhat ; 7 species of Chaetops ina Ra mbelli ; 2 species of 
Chaetopsis Gr e ville ; 18 spec ies of Chlor i diurn Link : Fr.; 
7 s pecies of Codinaea Mai r e ; 12 s pecies of Cvlindrotr ichum 
Bonorden ; 36 species of Dictyochaeta Spegaz zini ; 5 species 
of Gonvtr ichum C. J . & F . Nees ex Leman ; 9 species of 
Kionochaeta Ki rk & Sutton ; 7 species o f Men ispora Persoon ; 
5 species of Menisporopsis Hughes ; one speci es of Zakato­
shia Sutton a nd 3 species o f Zanclospora Hughes & Kendrick ; 
constitute the 114 Ope ra tional Taxonomical Units (OTU) 
(Sneat h & Sokal , 1973) . 

The characters used have been obt a ined after studying 
origina l descriptions of the species . 

The data consisted of 28 characters scored f or each 
of the 114 OTU . All the char acte r s were quali tative . Part 
of the characte r s we r e sco r ed as double s tate data : presen­
ce (1) , absence (0) . The double state da t a , e xcludi ng 
s t ate , we r e scor ed with ( 1 ) or (2 ) indistinctly . I n some 
characters s uch as : conidiogenous cells sessile on the 
conidiophore and conidiogenous cells growing on branches , 
we fo und that some species i nc luded both states ; it is 
clear that the best scor ing to cove r the possibiliti es 
could be as follows : conidiogenous cells sessile on the 
conidiophore ( 1) , conidiogenous cells on br a nches (2) 
and , conidiogenous cells sessi le or/on branches (1 . 5) . 
A simi lar s i t uat i on occur s with char acte r s 14 , 16 and 
17 . 

The characters were scor ed f o r e ach OTU as follows : 
1) Conidiophores : mo nonematous ( Fig . 1 B & C) (1) ; synnema­
tous (Fig . 1 A) (2) . 
2) Conidiophores sy nnema tous with central setae : pr·esent 
(Fig . 1 A) ( 1) or absent (O) . 
3) Conidiophore branched : pr esent (1) or absent (0) . 
4) Co nidiogenous ce lls growing on the con idiopho r e (not 
as a cells of the conidiophor e ) : present (F i g . 1 D- E- I - J - K 
& L) (1) or absent (0) . 
5) Conidiogenous cells te r minal (Fig . 1 G- H) ( 1) , te r minal 
and inte r calary (Fig . 1 F ) (2) , te rminal on branches (3) . 
6)Conidiophore extending far from the conidiogenous cells : 
pr esen t {Fig . 1 D-I - K & L) (1) , o r absent (Fig . 1 H 
& J)( O) . 
7) Extension of the con i diophor e f e r tile : present (1) 
or absent (0) . 
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8) Exte nsion of t he conidiophore : stra ight (1) or fl exuose 
(2) . 
9) Conidiophore without setae (0) , with several setae 
(Fig . 1 B & C) (1) , with only one seta (Fig. 1 A) (2) . 
10) Fertile setae : present (Fig . 1 B) (1) or absent (Fig 
1 C) (0) . 
11) Setae : Straight (Fig . 1 B) (1) , flexuose (Fig . 1 C) 
(2) . 
12) Conidiogenous cel ls on the conidioohore ( as cells 
of the conidiophiore) only at the apex : present (Fig . 
1 G & H) (1), or absent (0) . 
13) Conidiogenous cells sessile on the conidiophore (Fig. 
1 K) (1) , on branches (Fig . 1 D- E- I & J)(2) , sessile or/on 
branches (Fig . 1 L) ( 1 .5). 
14) Conidiogenous cells on branches ( not collar hyphae) : 
apical dispossed (Fig . 1 J) ( 1) , in the mid part (Fig . 
1 D & I) (2), apical and in the mid part (1 . 5) . 
15) Conidiophore bearing short curved lateral branches 
(collar hyphae): present (Fig . 1 E) (1) or absent (0) . 
16) Conidiogenous cells unilaterally arranged ( Fig. 1 
!)(1) , anphigenous (verticillate) (Fig. 1 D- E & K) (2) 
and unilaterall y and anphigenous (1 . 5) 
17) Conidiogenous cells wi thout proliferation (0) , '"'ith 
sympodial proliferation (Fig . 1 G) (1) , percurrent prolife ­
ration (Fig . 1 H) (2) and sympodial and percurrent prolife ­
ration (1 . 5) . 
18) Proliferations sympodial and/or percurrent scanty 
(1) or many (2) . 
19) Conidiogenous cells straight ( 1 ) or strongly curved 
(Fig . 1 L) (2) . 
20) Conidiogenous ce l ls wi th conspicuous collarett e : 
present (1) or absent (0) . 
21) Conid iogenous loc i terminal (Fig . 1 H) ( 1 ) , termina l 
and intercalary (Fig. 1 G) (2) . 
22) Conidiogenous cells lageniform : present (1) or absent 
(0) . 
23) Conidia 0- septate (1) , sep tate (2) . 
24) Conidia with setulae : present (1) or absent (0) . 
25) Setulae as a prolongation of the wall of the conidia 
(1) , mucous setulae (2) . 
26) Conidia str aight : present ( 1 ) or absent (0) . 
27) Conidia symmetric : present (1) or absent (0) . 
28) Ratio L/W 1 : 1 : present (1) or absent (0) . 
Data processing : a) A Basic Data Mat rix (B . D. M. ) (Table 
1T"Of 28 characters by 114 OTU was developed. The value 
no comparable (NC) in characters 2 , 7 , 8, 10 , 11, 13 , 
14, 15 , 16 , 18 , 25 are a product of the kind of codifica­
t ion . 

The computer work was done on a IBM 4361 using the 
NT- SYS programs developed by Rohlf et al . ( 1971) . It was 
carried out at the Centro de Estudios Superiores para 
el Procesamiento de la Informacion (CESPI) of the Universi­
ty of La Plata . 
b) Achievement of Similarity Ma trix using the Average 
Euclidean Distance (Taxonomic Distance ) . 
c) Cluster analys is : this analysis uses techniques that 



TABLE 1. BASIC DATA HAT RIX 
Characters 

Species 1 2 J 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
.Bahusutrabeeja angularis 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC tiC NC NC 1 • 5 1 1 1 2 0 1 1 2 NC 1 1 
Bahusutrabeeja dwaya 1 NC 1 0 1 0 NC NC 0 NC NC 1 NC tiC NC NC 1 • 5 1 1 1 2 0 1 1 2 NC 1 1 
Chaetopsina auburnensis 1 NC 0 1 3 1 0 1 0 NC NC 0 2 2 0 2 0 NC 1 0 1 1 1 0 NC 0 1 0 
Chaetopsina ca l enulata 1 NC 1 1 3 0 NC NC 0 NC NC 0 2 1 0 2 0 NC 1 1 1 0 2 0 NC 1 1 0 
Chaetopsina fulva 1 NC 0 1 3 1 0 1 0 NC NC 0 2 2 0 2 0 NC 1 1 1 1 1 0 NC 1 1 0 
Chaelopsina penicilliata 1 NC 0 1 3 0 NC NC 0 NC NC 0 2 1 0 2 0 NC 1 1 1 1 1 0 NC 1 0 0 
Chaetopsina polyblastia 1 NC 1 1 3 0 NC NC 0 NC NC 0 2 1 0 1.5 1 1 1 1 2 1 1 0 NC 1 1 0 
Chaetopsina splendida 1 NC 1 1 3 1 0 1 0 NC NC 0 2 2 0 2 0 NC 1 1 1 1 1 0 NC 1 1 0 
Chaetopsina unilateralis 1 NC 0 1 3 1 0 1 0 NC NC 0 1 NC 0 1 0 NC 1 1 1 1 1 0 NC 0 0 0 
Chaetopsis grisea 1 NC 0 1 3 1 0 1 0 NC NC 0 2 2 0 1.5 1 1 1 1 2 0 2 0 NC 1 1 0 
Chaelopsis romantica 1 NC 0 1 3 1 1 1 0 NC NC 0 2 2 0 1. 5 0 NC 1 1 1 1 1 0 NC 1 "1 0 
Chlor idium a tanagildae 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC tiC NC NC 1 1 1 1 2 0 1 0 NC 0 0 0 
Chlor idium botryoideum 1 NC 0 0 1 0 NC NC 0 tiC NC 1 NC NC NC NC 1 2 1 1 1 0 1 0 NC 1 1 0 
Chloridium caudigerum 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC tiC NC NC 0 NC 1 1 1 0 1 0 NC 1 1 0 
Chlor idium chlamydosporis 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 0 NC 1 1 1 0 1 0 NC 1 1 0 
Chloridium clavaeforme 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC tiC NC NC 2 1 1 1 1 0 1 0 NC 1 1 1 
Chloridium codi naeoides 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC tiC NC NC 2 1 1 0 1 0 1 0 NC 1 0 0 
Chloridium cubense 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC UC NC NC 1. 5 1 1 1 1 0 1 0 tiC 1 1 1 
Chloridium cylindrosporum 1 NC 0 0 1 0 NC NC 1 1 1 1 NC IIC NC NC 1 • 5 1 1 1 2 0 1 0 NC 1 1 0 
Chlor idium lignicola 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 2 1 1 1 1 0 1 0 NC 1 1 0 
Chloridium matsushimae 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 2 1 1 1 1 0 1 1 2 1 1 0 
Chloridium pachy trachelum 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 1 2 0 1 0 NC 1 1 1 
Chloridium paucisporum 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC IIC NC NC 1 1 1 1 1 0 1 0 NC 0 0 0 
Chloridium phaeosporum 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1. 5 1 1 0 1 0 1 0 NC 1 1 0 
Chloridium oreussii 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 2 1 1 1 1 0 1 0 NC 1 1 1 
Chloridium ~eniforme 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 0 NC 1 0 1 0 1 0 NC 1 1 1 
Chloridium smithiae 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC IIC NC NC 1. 5 2 1 1 2 0 1 0 NC 1 1 1 
Chloridium transvaal ense 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC IIC NC NC 0 NC 1 1 1 1 1 0 NC 1 1 0 
Chloridium virescens 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 2 1 1 0 1 0 1 0 NC 1 1 1 
Codinaea apicalis 1 NC 1 1 3 1 1 2 0 NC NC 0 1.5 2 0 1. 5 0 NC 1 1 1 0 2 0 NC 0 0 0 
Codinaea st. C. dingleyae 1 NC 1 1 J 1 0 1 1 0 1 0 1. 5 2 0 2 1 1 1 1 2 0 2 1 1 0 1 0 ~ Codinaea elegantissima 1 NC 1 1 3 1 1 1 0 NC NC 0 1. 5 2 0 1 0 NC 1 1 1 1 1 1 1 0 1 0 'J 



TABLE 1. Cont •••• ~ 
Characters 

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 2728 
Codi naea f i l amen tosa 1 NC 1 1 3 1 0 2 0 NC NC 0 1. 5 2 0 2 0 NC 1 1 1 0 1 1 1 0 1 0 
Codinaea glauco- nigr a 1 NC 1 1 3 1 1 1 0 NC NC 0 1. 5 2 0 1. 5 0 NC 1 1 1 0 2 0 NC 0 0 0 
Codinaea intermedia 1 NC 1 1 3 1 1 1 0 NC NC 0 1. 5 2 0 2 0 NC 1 1 1 0 1 1 1 0 1 0 
Codinaea maharashtrensis 1 NC 1 1 3 1 1 1 0 NC NC 0 1. 5 2 0 2 1 1 1 0 2 0 1 0 NC 0 0 0 
Cylindrotrichum clava t um 1 NC 0 0 1 0 llC NC 0 NC NC 1 NC NC NC NC 2 1 1 0 1 0 2 0 NC 1 1 0 
Gyli ndrotr ichum curvat um 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 1 2 0 2 0 NC 0 1 0 
Cylindrotrichum ellisii 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 2 1 1 1 1 0 2 0 NC 1 1 0 
Cylindrotrichum excentricum 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 2 1 1 0 1 1 2 0 NC 0 0 0 
Cylindrotrichum fascicul a t um 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 0 NC 1 0 1 0 2 0 NC 1 1 0 
Cylindrotrichum hennebertii 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 0 2 0 2 0 NC 1 1 0 
Cylindrotrichum oblongisporum 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 2 1 1 1 0 0 2 0 NC 1 1 0 
Cylindrotr ichum oligospermum 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1. 5 1 1 0 2 0 2 0 NC 1 1 0 
Cylindrotrichum probosciophorum 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1. 5 1 1 0 2 0 2 0 NC 1 1 0 
Cylindrotrichum prolifer um 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC !IC NC NC 2 2 1 0 1 0 2 0 NC 1 1 0 
Cyl indr otrichum t riseptat um 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 0 NC 1 0 1 0 2 0 NC 1 1 0 
Cylindrotr ichum zignoell ae 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC !IC NC NC 2 1 1 0 1 0 2 0 NC 1 0 0 
Dictyochaeta abnormis 1 NC 0 0 1 0 NC llC 1 1 1 1 NC NC NC NC 1 1 1 1 2 0 1 0 NC 0 0 0 
Di ctyochaeta apiculata 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1. 5 1 1 1 2 0 1 0 NC 0 1 0 
Dictyochaeta ar ista ta 1 NC 0 0 1 0 NC NC 1 0 1 1 NC NC NC NC 1 1 1 1 1 0 1 1 1 0 0 0 
Dictyochaeta assamica 1 NC 0 0 1 0 NC NC 1 1 1 1 NC NC NC NC 1 1 1 1 2 0 1 1 1 0 0 0 
Dictyochaeta botulispora 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 1 2 0 1 0 NC 0 1 0 
Dictyochaeta brevisetul a 1 NC 0 0 1 0 !IC NC 1 0 1 1 NC NC NC NC 1 1 1 1 2 0 2 1 1 0 1 0 
Dictyochaeta st . c. callimorpha 1 NC 0 0 1 0 NC NC 1 1 1 1 NC NC NC NC 1 1 1 1 2 0 1 0 NC 0 0 0 
Dictyochaeta clavulata 1 NC 0 0 1 0 !IC NC 0 NC NC 1 NC NC NC NC 1. 5 1 1 0 2 0 1 0 NC 0 0 0 
Dic tyochaeta coffeae 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1. 5 1 1 1 2 0 1 1 1 0 0 0 
Dictyochaeta cy l indrospora 1 NC 0 0 1 0 NC NC 1 1 1 1 NC NC NC NC 0 NC 1 1 1 0 1 0 NC 0 1 0 
Dictyochaeta dimorpha 1 NC 0 0 1 0 IIC NC 0 NC NC 1 NC NC NC NC 1 2 1 1 2 0 2 1 1 1 1 0 
Dictyochaeta eucalypti 1 NC 0 0 2 0 NC NC 0 NC NC 0 NC NC NC NC 0 NC 1 1 NC 0 2 1 1 0 0 0 
Dictyochaeta f ertil is 1 NC 0 0 1 0 NC NC 1 1 1 1 NC NC NC NC 1 2 1 1 2 0 1 1 1 0 1 0 
Dictyochaeta f uegiana 1 NC 0 0 1 0 NC NC 1 1 1 1 NC NC NC NC 1 1 1 1 2 0 1 0 NC 0 0 0 
Dic tyochaeta gamundii 1 NC 0 0 1 0 NC NC 1 1 1 1 NC NC NC NC 1 1 1 1 2 0 1 1 1 0 1 0 
Dictyochaeta heter oderae 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1.5 1 1 1 2 0 1 0 NC 0 0 0 



TABLE 1. Cont .• •• 
Characters 

Species 1 2 J 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
Dictyochaeta hughesii 1 UC 0 0 1 0 NC NC 1 0 1 1 NC NC NC NC 1 . 5 1 1 0 2 0 1 0 NC 0 0 0 
Dictyochaeta illinoensis 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC IIC NC NC 0 NC 1 1 1 0 2 1 1 0 1 0 
Dictyochaeta longispora 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC 1/C NC 1 1 1 1 2 0 1 1 1 0 0 0 
Die tyochae ta lunata 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC IIC llC NC 1. 5 1 1 1 2 0 1 0 NC 0 1 0 
Dictyochae ta lunulospora 1 NC 0 0 1 0 NC NC 0 NC !IC 1 NC NC !IC NC 1 1 1 1 2 0 1 0 NC 0 1 0 
Oictyochaeta matsushimae 1 NC 0 0 1 0 NC NC 1 0 1 1 NC NC IIC NC 1 1 1 1 2 0 2 1 1 0 1 0 
Dictyochaeta menisporoidcs 1 NC 1 1 3 1 1 1 0 NC NC 0 1 .5 2 0 2 1 1 1 1 2 0 1 1 1 0 0 0 
Dictyochaeta novae-guineensis 1 NC 0 0 1 0 NC NC 1 1 1 1 NC NC !lC NC 1 1 1 1 2 0 2 1 1 0 0 0 
Dictyochaeta obesispora 2 0 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1. 5 1 1 1 2 0 1 1 1 0 0 0 
Dictyochaeta parva 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 1 2 0 1 1 1 0 1 0 
Dictyochaeta st. C. pulchriseta 1 tiC 0 0 1 0 NC NC 1 0 1 1 NC NC NC NC 1 1 1 1 2 0 1 1 1 0 1 0 
Dictyochaeta querna 1 !IC 0 0 1 0 NC IIC 1 1 1 1 NC NC NC tiC 1 1 1 1 2 0 1 0 NC 0 0 0 
Dictyochaeta septata 1 NC 0 0 1 0 NC NC 1 1 1 1 NC NC NC IIC 1 1 1 1 2 0 2 1 1 0 0 0 
Dictyochaeta setosa 1 NC 0 0 1 0 NC NC 1 0 1 1 NC NC NC !IC 1 1 1 1 2 0 2 0 NC 0 1 0 
Dictyochaeta si~plex 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC UC 1. 5 1 1 1 2 0 1 1 1 0 1 0 
Dictyochaeta st . C. talbotii 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 1 2 0 1 0 NC 0 0 0 
Oictyochaeta tilikfrei 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 1 2 0 1 1 1 0 0 0 
Dictyochaeta triseptata 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 1 2 0 2 1 1 0 0 0 
Dictyochaeta unisetula 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 1 2 0 1 1 1 1 1 0 
Dictyochaeta vulgaris 1 NC 0 0 1 0 NC NC 0 NC NC 1 NC NC NC NC 1 1 1 1 2 0 1 1 1 0 0 0 
Gonytrichum caesium 1 NC 1 1 3 0 0 2 0 llC NC 0 2 NC 1 2 0 NC 1 0 1 0 1 0 NC 1 1 
Gonytrichum chlamydosporium 1 NC 0 1 3 1 1 1 0 NC NC 0 2 NC 1 2 0 NC 1 0 1 0 1 0 NC 1 1 
Gonytrichum macrocladum 1 NC 0 1 J 0 1 2 0 NC NC 0 2 NC 1 2 0 NC 1 0 1 0 1 0 NC 1 1 1 
Gonytrichum mirabile 1 NC 1 1 J 0 0 2 0 NC NC 0 2 NC 1 2 0 IIC 1 0 1 1 1 0 NC 1 1 0 
Gonytrichum ypsilosporum 1 NC 0 1 J 0 0 2 0 NC NC 0 2 NC 1 2 0 IIC 1 0 1 1 1 0 NC NC 1 1 
Kionochaeta aristata 1 NC 0 1 3 1 0 1 0 NC NC 0 2 2 0 1 0 !IC 1 1 1 1 1 1 1 0 0 0 
Kionochaeta ivoriensis 1 NC 0 1 3 1 1 1 0 NC tiC 0 2 2 0 2 0 NC 1 0 1 1 1 0 NC 1 1 1 
Kionochaeta keniensis 1 NC 1 1 3 1 0 1 0 NC NC 0 2 2 0 2 0 NC 1 0 1 0 1 1 1 0 0 0 
Kionochaeta malaysiana 1 NC 0 1 3 1 1 1 0 NC NC 0 2 2 0 2 0 NC 1 0 1 1 1 0 NC 0 0 0 
Kionochaeta nanophora 1 NC 0 1 3 1 1 1 0 NC NC 0 2 1 0 2 1 1 1 0 2 1 1 0 NC 0 0 0 
Kionochaeta pughi1 1 NC 1 1 .J 1 1 1 0 NC NC 0 2 1 . 5 0 2 1 1 1 0 2 1 1 0 NC 0 0 0 

~ Kionochaeta ramifera 1 NC 1 1 3 1 0 1 0 NC NC 0 2 2 0 2 0 NC 1 0 1 1 1 0 NC 0 0 0 



TABLE 1. Cont •• • • 8 Characters 
Species 1 2 J 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
Kionochaeta spissa 1 NC 0 1 J 1 1 0 0 NC NC 0 2 2 0 2 0 NC 1 0 1 1 1 0 NC 0 0 0 
Kionochaeta virtuosa 1 NC 0 1 3 1 0 1 0 NC NC 0 2 2 0 1 0 NC 1 1 1 1 2 0 NC 0 0 0 
Menispora br itannica 1 NC 0 0 1 0 NC NC 1 0 1 1 NC NC NC NC 1 1 2 0 2 0 1 1 1 0 0 0 
Menispora ciliata 1 NC 0 1 3 1 0 2 0 NC NC 0 2 2 0 1 0 NC 2 0 1 0 1 1 1 0 1 0 
Menispora glauca 1 NC 0 1 3 1 0 2 0 NC NC 0 2 2 0 1.5 0 NC 2 0 1 0 2 1 1 0 1 0 
~enispora manitobaensis 1 NC 0 1 J 1 0 2 0 NC NC 0 2 2 0 1. 5 0 !IC 2 0 1 0 2 0 NC 0 1 0 
Menispora st. c. pulviscula 1NC0 1 31 0 2 0 NC NC 0 2 2 0 1 0 tiC 2 0 1 0 1 0 NC 0 0 0 
Menispora tortuosa 1 NC 0 1 3 1 0 2 0 NC NC 0 2 2 0 1.5 0 NC 1 0 1 0 2 1 1 0 1 0 
~lenispora uncinata 1 NC 0 0 1 0 NC NC 1 0 2 1 NC NC NC NC 1 1 2 0 2 0 1 1 1 0 0 0 
~lenisporopsis ludoviciana 2 1 0 0 1 0 NC NC 2 1 1 1 NC NC NC NC 0 NC 1 1 1 1 1 0 NC 1 1 0 
~lenisporopsis novae-zelandiae 2 1 0 0 1 0 NC NC 2 0 1 1 NC NC NC NC 1 1 1 1 2 0 2 1 1 0 0 0 
~lenisporopsis pleiosetosa 2 1 0 0 1 0 NC NC 2 0 1 1 NC NC NC NC 2 1 1 1 1 0 1 1 1 1 0 0 
~lenisporopsis profusa 2 1 0 0 1 0 NC NC 2 0 1 1 NC NC NC NC 1 2 1 1 2 0 1 1 1 0 1 0 
Menisporopsis theobromae 2 1 0 0 1 0 NC IIC 2 0 1 1 NC NC NC NC 0 NC 1 1 1 0 1 1 1 0 1 0 
Zakatoshia hirschiopori 1 NC 0 0 2 0 NC IIC 0 NC NC 0 NC NC NC NC 0 HC 1 1 NC 0 1 0 NC 1 1 0 
Zanclospora austroamericana 1 NC 0 1 J 0 0 1 0 NC NC 0 1 NC 0 2 0 NC 1 1 1 1 1 0 NC 0 0 0 
Zanclospora brevispora 1 NC 0 1 J 0 1 1 0 NC NC 0 1 NC 0 2 0 NC 1 1 1 1 1 0 NC 0 0 0 
Zanclospora novae- zelandiae 1 NC 0 1 3 0 0 1 0 NC NC 0 1 NC 0 2 0 NC 1 0 1 1 1 0 tiC 0 1 0 
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make up groups of OTU related by their grade of similarity . 
A phenogram of 114 OTU was obtained by the aplication 

of the unweighted pair group method . In this method the 
cophenetic correlation coefficient (r) was computed as 
a measurement of distortion (Sokal & Rohlf , 1962) . 

RESULTS AND DISCUSSION 

Figure 2 shows the 114 OTU phenogram . The similarity 
values are shown i n the uppe r par t . 

In this phenogram there are two groups : the species 
with conidiogenous cells as part o f the coni diophore are 
placed in the first group . This group is made up of 2 
species of Bahusutrabeeja , 18 species o f Chloridium , 12 
species of Cvlind rotr ichum , 2 species of Menispora , 5 
species of Menisporopsis , )5 species o f Dictvochaeta and 
the monotypic genus Zakatoshia . 

In the second group we can see the species with coni ­
diogenous cells growing laterally or anphigenous on the 
conidiophor e that may be sessile o r o n branches . In this 
group we can find the 7 species of Chaetopsina , 2 species 
of Chaetopsis , 8 species of Codinaea , 5 species of Gonv t ri ­
chum , 9 species of Kionochaeta , 5 species o f l.fenispora 
and J species of Zanclospora . 

In the fi r st cluste r two species of Bahusutrabeeja 
and some species of Chloridium and Cylindrotr ichum appear 
closely related . 

In t he char acter s we have gone through in this ana­
lysis the only differences are given by the shape and 
the ratio length/width of the conidia . In Cvlindrotrichum 
the conidia a r e cylindrical and septate , the ratio L/~1 
is lar ger than 1 , instead of the species o f t he genus 
Chloridium where the conidia a r e 0 - septate and the ratio 
L/ W is near 1 . The remaining c haracte r s , such as conidio­
phores and conidiogenous cells , are so similar between 
them that t here is a corr elation of the species of both 
genera . Bahusutrabee ja angula r is and _!! . dwaya appea r in 
this g roup because their conidiophores and conidiogenous 
cells are similar to those of Chl orid ium and Cylindr otri ­
chum differing f r om them only by the conidial morphology. 
In the genus Bahusutrabee ja the conidia a r e r ounded cubi­
cal , with one of the angles being the basal sca r, and 
each corner provided with a thin hyaline appendage . 

The Dictvochaeta cluster is related by the presence 
of the conidiophor es with syopodial and/or pe r current 
proliferation , conspicuous cellar ette , cylindrical or 
ellipsoidal , curved and asymmetric conidia . In this same 
group we can also find Chlo r idium atanagildae , f . paucispo ­
rum , Cvlind r otrichum cu1·vatum , Henisoora britannica and 
M· uncinata related to them . The presence of the above 
mentioned species is due to the characters which they 
show t ha t r elates them more to Dictvochaeta than to their 
own gene r a . 

According to the author of the species (Holubova- Je­
chova apud Holubova- Jechova & Mercado , 1984) , Chloridiu m 
atanag ildac is distinguised from the rest of the Chloridiu m 
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species by the presence of cur ved to lunate conidia , simi ­
l ar to those of the genus Die tyochae ta Speg . ( =Codinaea 
Maire ) . She supports the idea that in Dictvochaeta the 
proliferation of conidiophor es is pe rcur r en t , only seldom 
sympodial . 1:/e do not agree wi. th this conce pt due to the 
presence o f se ve ral sympodial p r oliferations in some spe­
cies of Dictvochaeta (D . fert ilis) . 

Chloridium paucispo r um is r elated to Dictyochaeta 
by the sympodial proliferation and the presence o f poly­
phialides a nd cylindrical and curved conidia . On the other 
hand the branched conidiophore a r e an unusual character 
of the genus Chlor idium. Hilcox et al. (1974 ) we r e not 
completely sure of this and they tentativel y identifi ed 
it as species of Chloridium . 

Cylindr otr ichum cur vatum is also found in this group 
because it has sympodial p r olifer ation , polyphialides 
a nd curved conidia . DiCosmo et al. (1983) considered that 
~ · curvatum is r eminiscent of Dictyochacta Speg . (=Codinaea 
~1ai re ) and i t •.wuld be necessary to propose a new genus 
for such " inter media t e " species . 
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Dictyochaeta dimorpha , Q. eucalynti and Q. illinoensis 
are a ve ry pa r ticular species of Dictyochaeta that have 
no setae accompanying t he conidiophore . 

Q. dimorpha has t wo different kinds of conidiophores , 
one of \,hem wi th polyphialidic conidiogenous cells wi th 
ma ny s y mpodial prolife rations and the other with mono­
phialidic conidiogenous cells , each of them having a 
different conidial morphology . The f or mer has 3- septate , 
setulute and s traight conidia , Nhe r eas the latte r has 
0- sept ate or occasionally 1- septa te , asetulate , slightly 
curved conidia . In the election o f the characters we cons i ­
dered the species in the polyphialidic f orm with septate 
und sclulate conidia . 

In Q. eucalypt i the conidiogenous cells are terminal 
and intercalary without, proliferations , and it has setula­
te , cur ved and septate conidia . 

D. ill inoe nsi s has conidioohores without Pr olifera­
tions~ the conidia are accasionally 1- septate ,· s lightly 
curved , symmetr ic and bearing rudimentary setulae . 
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For such reasons these species of Dictvochaeta are 
less r elated with the other species of the genus . 

Another group is made up by Chloridium botryoideum , 
g_ . caudigerum , g_. transvaalense , Zaka t.oshia hirschiopor i , 
Chloridium reniforme , Cylindro t r ichum f asciculatum , g_. 
triseota tum and Dictyochaeta cvlindrospora . In these spe­
cies the absence of proliferations either sympodial and/or 
percurrent is what relates them . The relationships between 
Q. cylindrospora and the species o f Chloridium and Cylin­
drotrichum mentioned above is not strange , since Morgan 
Jones (1976) stated : ' Codinaea cylindrospora is not enti­
relly typical of Codinaea as defined by Hughes and Kendrick 
(1968) on account of the absence of phialidic prolifera­
tions , to produce polyphialides ' . The absence of prolifera­
tion , and the non septate , straight and cylindrical 
conidia appear to relate Q. c y lindrospora with the species 
of the gene ra above mentioned . Zakatoshia hirschiopori 
also appear in this g r oup by the absence of proliferation 
and the conidia similar to those of the Chloridium. 

The species of the genus Menis poroosis appear related 
by the presence of synnematous conidiophores , the synnemate 
have central thick- walled setae . 

The second group is featured by the conidiogenous 
cells growing sessile or in branches on the conidiophore . 
Chaetopsina auburnensis , Kionochaeta spissa , K· malaysiana , 
K· keniensis , K· ramifera make up a group related to 
anot-her made up by Chaetopsina fulva , g_ . splendida , Chae­
topsis romantica and Kio nochaeta ivoriensis . Less related 
wi th t-hese t wo gr oups we found Chaetopsina unila terali s , 
Kionochaeta aristata and K· virtuosa . K· nanophora and 
K· pughii which constitute a cluster , and Chaetopsina 
catenulata , g_ . polvblastia and Chaetopsis grisea which 
constitute another . Both are far from the other Chaetopsina 
and Kionochaeta , because they have sympodial or percurrent 
proliferation . 

Chaetoosina and Kionochaeta include s pecies with 
scti f or c conidiophore and conidiogenous cells growing 
on branches arranged at t.he apex , at the mid part of the 
conidiophore or with both dispositions , as in K. pughii. 
Kirk & Sutton (1985) concurred with Samuels [1985) and 
r es tricted Chaetoosina to the anamorph o f the Nectriaceae 
with reddish- brown setose conidiophores that turn yellow 
wit.h 100% lactic acid . When chose the character s we did 
not include neither the presence or absence of teleomorph 
nor the reaction with lactic acid because they are charac­
ters that were not studied in the majority of the species 
included in this analysis . However we wonder if these 

two characters used by Kirk and Sutton to separate both 
genera have sufficient taxonomical value to be used in 
such a way . On t he other hand , what will happen with some 
species of Kionochaeta if new studies of the anamorph- te­
lcomorph r elationships r esult in them being anamorphs 
of a Nectriaceae? . 

Chaetopsina penicilliata , Zanclospora novae- ze l andiae , 
~· brevispora and ~ · austroamericana form another group . 
They share the foll owing characte rs: conidiophores e xten­
ding but not forming setae , a lagenifor m conidiogenous 
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cells without prolifer ations . The presence of conidiogenous 
cells gr owing on apical branches is the diffe r ence between 
Chaetopsina penicilliata and the th r ee species of Zanclos­
pora . These species have sessile conidiogenous cells at 
the mid l e vel of the conidiophore . 

Codinaea apicalis , .Q.. glauco- nigra , .Q. . maharashtren­
sis , C. s tate of Chaetosphaeria dingleyae , .Q.. filamentosa , 
c:- elegantissima , C. intermedia and Dictyochaeta menispo­
r oides make a group different from the other species of 
the genus Dictyochaeta because they have br anched conidio­
phor es and conidiogenous cells gr o,.,.ing on them , they have 
conspicuous cellar ettes and the extension of the conidio­
phores may be strai ght or flexuose in Codinaea filamentosa . 
Horgan Jones eta1. (1%) consider ed that .Q_ . a picalis and .Q. . 
glauco- nigra could be separated in a new genus due to 
the characters last described. Holubova- Jechova (1984) 
consider that .Q. . e l e ga ntissima , .Q. . intermedia , .Q.. f ilamen­
tosa , Dictyochaeta menisporoides , .Q. . state of Chaetos ­
phaeria dingleyae , and .Q_. maharashtr ensis a r e in similar 
situation. 

Menis pora ciliata , M· glauca , M· to r tuosa , M· manito­
baensis and !1 · state of Chaetosphaeria pulviscula share 
the following characters : conidiogenous cells uncinate 
without proli ferations and g r owing on the conidiophores . 
M. britannica and M. uncinata differ fr om the above mentio­
ned Menispor a because t hey have the conidiogenous cells 
integrated to the conidiophor e ; they have s ympodial proli­
f erati ons and independent setiform structures , due to 
this reasons they are closely related to Di ctyochaeta 
in t he first gr oup . Nevertheless they have conidiogenous 
cells abrupt ly and str ongly recurved towards the conidio­
phorous a xis so that a poorly diffe r entiated tubular cella­
rette is di r ected towards the base of the phialide (uncina­
te) . For this characters Hughes & Kendr ick (1968) a nd 
Ki rk (1985) conside r ed them in Meni s por a . 

The species of t he ge nus Gonyt r ichum form a cluster . 
The pr esence of conidi ophor es bearing one or sever al short , 
curved, late ral branches (collar hyphar) below the septa 
from wh ich cluster of phialides arise appear ing verti­
cilliate and the conidiophore ex tending forming or not 
a setae , are t he characte r s t hat we only find in the spe­
c:es of t his genus . 

CO NCLUSIONS 

From the a nalysis of t he r e sults we can conclude : 
The ge nus Dictyochaeta is well def ined . Codinaea 

apicalis , .Q. . state of Chae tosphae r ia dingleyae , .Q. . elegan­
tissima , .Q_ . filamentosa , .Q. . glauco- nigra , .Q. . intermedia , 
.Q. . ma harasht rensi s and Dictyochaeta menis por oides need 
a different treatment . For this reason we remaing t hem 
in Codinaea . 

Bahusutrabeeja , Chloridium , Cylindr otrichum and Zaka­
toshia are genera very r ela ted a nd t he differences between 
them a r e based only on the mo rphology of the conidia , 
and sometimes these differences are so mi nute that it 
is diff icult to find t hem . 
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Menispora britannica and M. uncinata must be reconsi­
de red their systematic position in Menispora o r Dictyochae­
ta . 

Menisporopsis is a good genus with wel l de f ined cha­
racters . The same happens with Gonytrichum and Zanclospora . 

The considerations a bout Chaetopsina and Kionochaeta 
are i n the results . Probably both genera must be reconside ­
red . 

The t wo species of Chaetoosis considered in this 
analysis appear clustered wi th different species of Chae­
topsina and Kionochaeta and need a revision . 
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THE GENUS CLADIDIUM (LICHENIZED ASCOMYCOTINA) 
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ABSTRACT. The dwarf fruticose lichens of Lecanora sensu Jato 
described by Tuckerman from coastal Califom1a are revised, with 
emphasis on the genus Cladidium Hafellner. The new combination 
Cladidium bolanderl (Tuck.) Ryan is made, with C. thamnitis (Tuck.) 
Halellner treated as a synonym. These taxa and Lecanora phrvqanitis 
Tuck. are lectotypified. 

INTRODUCTION 

The dwarf fruticose species of Lecanora Ach. sensu Jato described by 
Tuckerman (1864, 1866) from coastal California have not been investigated in much 
detail previously. The purposes of the present paper are: 1) to clarify the 
supraspeciflc classification of Lecanora bolanderl Tuck. and Lecanora thamnitis tuck.; 
2) to provide detailed descriptions of these taxa; 3) to discuss the relationships of 
these taxa to each other and to another species, L~OC?ra phrv~anitis Tuck. (to be 
discussed in more detail in a separate article) in reation to e lectotypifications 
made in this study. 

METHODS AND TERMINOLOGY 

In the descriptions of the species bel'ow, the following items should be noted: 
numbers given In parentheses after colors refer to Kelly (1965); colors of the thallus 
and apothecia are as seen under a dissecting microscope (American Optical Spencer 
with fluorescent lighting, at 40x). More critical observations of external morphology 
were made with a Zeiss dissectmg microscope with fiber optic lighting. Unless stated 
otherwise, observations and measurements of spores, hyphae, etc. were made on 
wet mounts, using an Olympus model BHB microscope. Crystalline deposits were 
observed using polarized light (crossed Nichol filters). Most sections were made by 
hand and mounted in water or lactophenol-cotton blue for semi-permanent slides 
(coverslip attached on one side by plastic cement). Photomicrographs of selected 
hand-sectioned, gold-coated spec1mens were made with a scanning electron 
microscope with the help of Mason Hale and a technician at the Smithsonian 
Institution. 

The chemical analyses reported here were made by the standard thin-layer 
chromatographic method usi119 the three main solvent systems of Culberson (1972), 
with substitution of methyl tertiary-butyl ether for diethyl ether in system B (Culberson, 
1982) (• B') and substitution of toluene for benzene in system A (Culberson, et al., 
1981 ). The chemistry of several specimens was also analyzed by C. Leuckert, using 
lichen mass spectrometry. 

Spot tests and anatomical observations were made using the following 
reagents: 10% aqueous potassium hydroxide solution (K), freshly prepared dilute 
alcoholic solution of paraphenylenediamine (Pd), sodium hypochlorite solution in the 
form of household bleach (C). concentrated nitric acid (N), and iodine-potassium 
iodine solution (12KI). Chlor-zlnc-iodine solution, which stains for cellulose, was used 
for detecting empty algal cells, after pre-treatment in KOH and flushing with water. 
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Voucher specimens are deposited in the Arizona State University herbarium 
(ASU) unless otherwise cited. Herbarium abbreviations follow those in Holmgren & 
Keuken (1974): ASU, CANL, COLO, DAV, FH, G, GZU, H, IRVC, LAM, M, SFSU, 
UC, UPS, US, WU. Nomenclature of lichern taxa mentioned in this article, other than 
the fruticose Lecanoras, follows Egan (1987}. 

Most of the terminology employed in the descriptions follows the usage of 
Eigler (1969). A few of the terms used in the present article need further 
explanation: 1) "spermogonia" and their "spermatia" are used here because it is 
likely that the very slender "pycnospores· wh1ch contain very little cytoplasm function 
in sexual reproduction rather than as asexual "conidia"; 2) the "hypothedum· is 
regarded here as the lower part of the excipulum, and "subhymenium· 1S used for the 
ascogenous layer between the hypothecium and the hymenium; and 3) "epithecium·, 
which proper1y applies only to a plectenchyma, is replaced here by "epihymenium• lor 
the upper part of the hymenium and "epipsamma· for granular material in or on top 
of the hymenium. 

SUPRASPECIFIC CLASSIFICATION 

Tuckerman's concept of Lecanora sect. Cladodium (which he mentioned in 
1872 and defined in 1882) included all three of his coastal Californian fruticose taxa, 
L. bolanderi. L. phryganltls and L. thamnitls, and was based only on the "fruticutose• 
form of the thallus, sessile apothecia and simple spores. Zahlbruckner (1907; 1926) 
gave a slightly more detailed description of the section, including the misleading 
statement that the thallus is ·unberindet" '(ecorticate). In his classification system, 
Rasanen (1943) included "Ciadodium Tuck." as a genus, but he cited neither 
individual species nor the basionym (leftnora sect. Cladodium Tuck.) and therefore 
did not validly publish a new combination or k as a genus. 

Hue (1909a) described the genus Polycauliooffi', based mainly on growth form, 
and he gave as the synonym "Piacodium sect. amnor*lr~ Tuck." ~~a~ 
sect. Thamnoma (Tuck.) Zahlbr.]. Hue (1909b) transferr ecftnora n. = 
phryaanitis aild L thamnitis (along with other species) to PQ!ycauiOna, athiStime 
also lnc(uded Lecanora sect. Cladodium among the synonyms. BOth Zahlbruckner 
(1901 -1914) and Poelt & Pelleter (1984) argued that Pollcauliona is a heterogenous 
and unnatural group. Although Po!ycauliona needs to ectotypilied, the name was 
originally based on a group of species now in CaJoolaca and therefore cannot be 
used as a genus for Tuckerman's fruticose Lecanoras. 

Gyelnik (1934) raised LWonora sect. Cla~inr Tuck. to the level ;~&:r~s, 
citing Tuckerman (1872). owever, he exp JCJ y mentioned only Cl i m 
Hosseanum Gyelnik (isotype at Ml • Rhizoolaca cf. melano hthalm , whic was not 
included In the protologue of the basionym and there ore cannot the lectotype 
species of Lecanora sect. Cladodium. Acx:ording to the Code (Voss, ~. 1983; 
Articles 64.1 and 45.3) Gyelnik's genus Cladoclium must be rejecte<faS a later 
homonym for the moss genus Cladodium Bridal (1826). 

Eigler (1969), in his treatment of Lecanora sensu Jato, suggested that (based 
on various anatomical features) the "L. thamnitis group" should be a separate genus, 
but he did not formally propose a new combination. He explicitly cited L. thamnitis 
as type species of Lecanora sect. Cladodium, but did not ette particular specimens. 
nor did he mention L. bolanderi or L. phrygamtis. 

Hafellner (1984) used the genus Cladidium as nomen novum for Cladodium 
Gyelnik (1934), cited Lecanora sect. Cladodium Tuck. (1866) as a synonym, and 
changed the ·o· in Cladodium to an ·;· to legitimize it as a genus. He explicitly cited 
L. thamnitis as the type species of the genus Ciadidium and as Eigler's lectotype of 
Lecanora sect. Cladodium. Hafellner stated that 1n contrast to L tham~s, in which 
the ascus tips have a very wide axial mass (similar to that fourld 1n Ca elariaceae), 
L. bolanden has a typical Lecanora-type ascus and should be excluded from the 
genus Cladidium. The spec1men of L. thamnitis he cited was Rellg. Tuck. 116 
(GZU!), which is an isolectotype of that species (see below). Hafellner based his 
concept of "L. bolanderi" on a misidentification of L. phryganitis. However, based on 
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the lectotypes chosen below, true L. bolanderi belongs in the genus Cladidium, and 
L. thamnitis is treated here as a synonym of L. bo!anderi. 

Relationship of Cladldlum Hafellner to Other Taxa 

At present the genus Cladidium appears to have no obvious close relatives. 
The distinctive thallus anatomy of L. bolaf!deri and L thamnitis (alternation of dense 
fungal tissue with loose algal tissue-Fig. 1) helps to separate Cl didium from 
Lecanora. However, a similar structure occurs in most fruticose species o I a 
(e.q., C. c;oralloJe&>· is common In various otherwise dissimilar lichens of coast an 
xenc habttats, probably has an adaptive function connected with water relations 
(Poelt & Pelleter, 1984). A less extreme form of this anatomical type (confined to the 
upper layers of the thallus) occurs in some lobate crustose Lecanora species. 

Lecanora h anitis (which often occurs side by side with Cladidium and with 
I r 1 e • IS however quite different in thallus anatomy (Fig. 2) as well 

as other eatures ( e 2) and belongs in a natural group with L. pinguis Tuck. (type 
species of ~nora subg. Placodium sect. Endochloris, described by Poelt (1958)). 
Lecanora prYaanit•s is exclUded from Cladidium, arid Is treated in similar detail in a 
separate paper as: 

Lecanora phry~nltls Tuck., Lich. Calif. p. 19 (1866). 
Type (from I !rotologue): "On sandstone rocks, coast; Mr. Bolander." 
Lectotype. (selecte here): • ... o~ metamorphic sandstone, near the Mission Dolores 
... 1/12/64', Bolander 63, (FHI) (Ftgs. 3-4). 

Po~cauliona phryganitis (Tuck.) Hue, Compt. rend. congrlls Soc. Sav. en 1908: 
153 (190 b). 

DESCRIPTION OF THE TAXA 

Cladldlum Hafellner, Belh. f. Nova Hedw. 79: 296 (1984). Nomen novum for f,! .. ium (Tuck.) Gyelnik. Lectotype species (Hafellner, 1984): L. thamnitis Tuck. 

Lecanora sect. Cladodium Tuck., Synopsis N. Am. Lich. 1: 181 (1882). 
Lectotype species (Eigler, Dlss. bot. 4: 169 [1969]): L. thamnitis Tuck. (1866). 

Cladodium (Tuck.) Gyelnik. Repert. Spec. Nov. Vag. 33: 305 (1934), non Bridal 
(1826)1 

Cladldlum bolanderl (Tuck.) Ryan, comb. nov. (Figs. 1, 5-12) 

Po!ycauliona Bolanderi Hue, Compt.-rend. congrl!s Soc. Sav. en 1908: 153 
(1909b). 

Lecanora thamnitis Tuck., Lich. Calif.: 20 (1866). 
Type (from the protologue): "Sandstone rocks ... Mr. Bolander." Lectotype (selected 
here): Oakland Hilfs, undated, Bolander, s.n., Relig. Tuck. 116 (FHI); 
lsolectotypes: (COLO!: 2 packets, GZUI, UCI). 

Po~caul iona thamnitis (Tuck.) Hue, Compt.-rend. congrils Soc. Sav. en 1908: 
153 (190 b). 

Cladidium thamnitis (Tuck.) Hafellner, Beih. f. Nova Hedw. 79: 296 (1984). 

Description of Cladidlum bolanderi: 
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THALLUS: Dwarf fruticose, caespitose. Startlng as small granules or 
verrucae. In the typical and most widespread form, becoming loosely tufted, much 
branched ± dichotomously, the branches erect (or decumbent towards thallu~ margin), 
forming irregularly rounded "sods" (to 2-1 0 em across) which are continuous to 
fissured and have an uneven surface (Fig.s. 7-8). In "L. thamnitis" form, branches 
densely crowded, mostly erect and similar in height, givmg patches a more even 
surface; forming either extensive crustlike mats without definite margin (Fig. 10), or 
discrete hemispherical to irregular peltate clumps 5-15 mm diam. (Fig. 11), with 
branches radiating from a central main trunk, attached to rock by a single irregular 
area 1-4 mm wide. Branches: Terete. to Irregularly compressed near thallus margin 
(or terete throughout in "L. thamnitis"), 5-10(-15} mm, irregularly thickened (0.5-1 
mm}, tips papilliform (usually scarcely widened. 25-50 per cm2

: narrower and up to 
100-200 per em• in ·L. thamnitis"). Surface: Matt; continuous and ± even, not 
verrucose or granular, but pate spots often slightly raised and roughened; without 
vegetative pro~gules. Color: Basic color mostly light to dar!( grayish olive (109-
11 1} or graytsh greenish yellow (1 05), with irregularly shaped pale whitish or 
yellowish areas (pseudocyphellae or maculae in the broad sense). especiallY. toward 
lobe tips (in "L. thamnitis", mainly the strongly whitened branch ltps are vistble from 
above}. Little changed when wet. Undersides and basal parts mostly pale yellowish 
green (121}, pale to moderate yellow (87, 89) to moderate orange-yellow (71) or 
moderate yellowish brown (77), without pale spots. In old herbarium s~cimens, 
turning moderate orange (53} to various shades of brown (55-56} or yellowtsh brown 
(74-75), paler below, dar!(er and more grayish towards base. Consistency: 
Cartilaginous, brittle but not crumbly. 

APOTHECIA: Usually common: 0.5-4 mm diam., terminal or subterminal, 
sessile to somewhat constricted at base (in "L thamnitis" appearing to be partly 
immersed within thallus patch). Disc: Concave to plane; usually yellowish to whitish 
or grayish pruinose (at least when young); mostly various shades of yellow (86-87, 
101) or yellowish brown (75, 77) under pruina, little changed when wet Sometimes 
turning blackish or reddish due to parasites. Mar9ln: Usually swollen (to 0.5 mm 
thick); entire or (especially in L. thamnitis) becomtng crenate and irregularly lobed; 
even with disc or somewhat raised ana inllexed when young: persistent. Concolorous 
with upper parts of thallus, usually strongly pale spotted and somewhat roughened 
above. No proper margin visible. 

SPERMOGONIA: Present on or near tips of branches; completely immersed; 
ostiole pale. Cavity 150-200 pm diam. in section; wall hyaline. Spermatia: 
Threadlike, curved, (12-)15-25 )Jm (based on Jordan 3447 (GZU), Bolander. s.n. (H­
Nyl. 28323), Setzer 697, Ryan 21968). 

THALLUS ANATOMY: Thallus composed of irregular areas of dense 
medullary tissues, alternating with loose tissues mostly containing algae; with network 
of irregular elongated areas appearing opaque due to yellowish granules (K­
insoluble), partly associated with algae. Cortex: True cortex (without empty algal 
cells}; continuous; ca. 25-45 J.Jm thick; inspersed toward outside with yellowish 
granules (partly solubre in K}. Hyphae mostly anticlinal, otherwise similar to those of 
medulla. With 2-3 J,Jm thick epinecral layer . Algae: Algal cells Trebouxioid, 7.5-10(-
15} )Jm diam.: arranged in irregular, often radially elongated clumps in areas of 
optimal light, occurring within areas of loosely arranged tissue with gaps in it 
(aerenchyma). which consist of hyaline, thin-walled hyphae (ca. 2 JJm diam.) and 
penetrate to the surface as pseudocyphellae. Medulla: Prosoplectenchymatous 
(scleroplectenchymatous); hyphae densely interwoven and aggluttnated, irregularly 
thick-walled, ca. 2 .urn diam., with indisttnct outer boundaries, non-granular yellow­
orange wall pigmentation, and distinct lumina. 

APOTHECIAL ANATOMY: "Thamnitis-Typ" of Eigler (1969--Piate 25: 3}. 
Hymenlum: "Thamnitis-Typ• of Eigler (1969--not illustrated), (50-)70-90(-100} urn 
high, colorless below, not inspersed. Epihymenium pale; epipsamma 10-20 urn thick, 
mostly superficial, composed of yellowtsh granules (partly soluble in K}. Spores: 
Ellipsoid to oblong-ellipsoid or ovoid-ellipsoid (L:W - 1.5-2.5:1), mostly (8-)10-14(-16) 
x 5-6(-8) 11m; moderately thin-walled; most ly uniseriate, 8 per ascus: simple, usually 
with one or two oil drops. Asci: Clavate to subcylindrical. ca. 50 x 8-12 )Jm; outer 
wall layer and gelatin strongly amyloid, tips with amyloid ring, With axial mass very 
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broad toward the outside and appearing almost non-amyloid (based on Relio. Tuck. 
11.§. (FHJ, Bol,.pder. s.n. (H-Nyl. 28323], Setzer 697). Paraphyses: -~~yp" of 
Eigler (1969- late 17: 33); simple to furcate: septate; 1-1.5 ~m thick t>elow; apical 
cells only slightly thickened (to 2-2.5 pm}, colorless, thin-walled; somewhat loosely 
coherent, not strongly gelatinized. Subhymenlum: About 50 ,um thick, colorless. 
Exclpulum: Hypothecfum: To 500 pm thick, of agglutinated hyphae with threadlike 
lumina, randomly oriented to mostly anticlinal, colorless to yellow-orange, not 
lnspersed. Parathecium: 25-90 ,um thick, of parallel hyphae. Amphithecium: 
Structure similar to that of thallus. Cortex: About 50 1Jm thick. Algal Layer: 
Present in margin and below hypotheciu m; to 65 pm thick, divided Into clumps of 
algal cells. 

SPOT TESTS: Cortex: C-; partly K+ yellow; KC+ yellowish; Pd-; N-. 
Medulla: C-; K-; KC-; Pd-; N-; 12KI-. Discs: C-; K-; Pd-. 

CHEMISTRY: Usnic acid or lsousnlc acid (occasionally both), usually with 
several unknown (probably phenolic) substances found by thin-layer chromatography 
(Table 1 ), in almost all possible combinations ("L. r$;"'nitis" morphotype usually 
contains usnic acid and unknown CBL-1, but "L. bola ri" morphotype shows more 
variability, often containing isousnic acid and unknown CBL-2). Report of usnic acid, 
arthothelin and thiophanic acid from L. bolanderi (Santesson, 1969) is based on !.., 
phrvaanitis (specimen annotated by Santesson not seen). 

Table 1. Partial list of secondary metabolic substances found in Cladidium bolanderi 
sensu Jato (including "Lecanora thamnitis"). Data are from thin-layer chromatography, 
based on the method of Culberson (1972) , with substitution of toluene for benzene an 
solvent system A and methyl-tert.-butyl ether for dlethyl ether In solvent system B 
(=B'). Numbers alter colors an "COlor alter acid" column refer to Kelly (1965). 

A, Classes Substance UV (LW) Color UV (LW) 
alter acid alter 

A B' c charring charring 

2-3 2 2 CBL-1 light violet yellowish gray dark greenish 
(210) (faint)[9 I gray (156] 

4 2-3 3 CBL-2 grayish brown light yellow grayish brown 
(61) (86] (61) 

5-6 6 6 CBL-3 very litt 
green 143) 

5 5 5 CBL-4 light orange 
yellow (70) 

6 6 6 Usnic quench light to dark quench 
acid greenish gray 

(154-155] 

7 7·8 7 lsousnic 
acid 

quench grayish olive 
(109-110) 

quench 

ECOLOGY: On siliceous or ultramafic rocks (sandstone, chert, granite, serpentine), 
on horizontal to steep but not overhanging surfaces. often on large, exposed boulders 
on bluffs near the seashore, 20-550 m elev. ("l. thamnitis" may be more common at 
upper end of this range). Probably strongly nitrophilous; sometimes on rocks covered 
by guano. Associated organisms: Associated vascular plant communities, include 
Umbellularia-Ouercus chaparral and mixed grassland. Associated lichens include: 
Lecanora phrvaanitas, L. oinguis, L. muralis, Arthonla phaeobaea, Buellia spp., 
Caloplaca rose!; C.COralloades. Lecidella subanconarua, Niebla spp., Phaeoohyscia 
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spp., ~ spp., Punctella ~tlctlca, Xanthoria candelaria, and sometimes Collema 
spp. oTVerrt.Jcaria cf. maura. y menium and apothecial margins sometimes eaten by 
snails. Often With numerous black mites {Acarina) within the thallus clumps. Often 
with black ascocarps {Arthonia sp.) and red areas on the thallus and discs 
{unidentified parasite). 

DISTRIBUTION: USA: Central Cali fornia, north to southern Oregon. Report of 
L. thamnitis from Alaska by Calkins {1899- specimen not seen) is probably erroneous. 

ADDmONAL LITERATURE REPORTS: See zahlbruckner (1921-1940) and 
Tucker and Jordan {1979) for numerous citations; also see Weber {1981 ). 

EXSICCATI: USA: CALIFORNIA: San Mateo Co.: (Pigeon Pt.): .!S!YQt 
Exs. Vindob. 1870, Herre, s.n. (FH, G, M, US, WU seen); Alameda Co.: (Oakland 
Hills): Relig. Tuck. Exs. 116 (lectotype of L. thamnitis: FH; isolectotypes: COLO: 2 
packets: FH; GZU and UC seen). 

OTHER SPECIMENS EXAMINED: Unless stated otherwise, all specimens 
listed below were originally labelled as L. bolanderi and are ± representative of that 
morphotype. 

USA: CALIFORNIA: Alameda Co.: (Oakland Hills): Bolander 125 (k 
thamnitis){FH); Bolande~;c,s.n., undated (l. thamnitis) {FH; M). Marin Co.: BOlander 
29 (lect~type .of L. bOla er~: FH-speclmen on card); Bol~nder. s.n., undated (COLO 
L-10312, FH, UC 666809), Bolander, s.n., 1867 (FH), Murrav. s.n., 4.28.1982 
(SFSUl: {VIcinity of Stinson Beach): Parks L-104 {COLO S-()136; UC); Parks 2697 
(UC); Peters 9168 (SFSU); Web~ & Kunk~ [..()0850 {COLO); (Between Pt. Reyes 
& Inverness): Web~ 7~lt)A ); (1 mi of Jet. Nicasio-Pt. Reyes Ad.): Weber 
& Kunkel L·60804 ( OL ; M; US: 2 packets); (Hill E of Muir Woods): Wennekens 
64 (SFSU); (Mt. Tamalpais State Park): Rielner 84-75 {IRVC); (Ft. Cronkite): Setzer 
697 (ASU, SFSU); (Road to Stinson Beach): Ryan 21967. 21968; (Rocky Pt.): 
VOik 842 (SFSU); (Olema): Bolander, s.n .• Tamales Bay, ·onginal Specimens!" (FH); 
BOlander. s.n. (H·Nyl. 28322), Bolander. s.n., 1864 (FH; UC 43264), Howe 15, (UC 
528927; US; s~imen at FH contains no Cladidium , Bolander. s.n., 1868, "Boulders 
near Olyma [s1c]" {G: 2 packets); (Pt. Bonta: 1efner 8.5-707 (COLO). Monterey 
Co.: (Monterey): Farlow. s.n., "Journe)' to California, 1885, Monterey· (as L. 
~hrvganitis) {FH: 4 packets; G; UPS); (Pt. Lobos): Rvan 21955 {ASU). San 

ranclsco Co.: (Farallone Islands): For,eman. s.n. {COLO L-44,400); Undahl. s.n., 
1886 (UPS); Tenaza 15526 (SFSU); Wheeler, s.n., June 1895 {UC 43266 & 43265); 
("San Francisco"): BOlander. s.n;~ 1867, ·californie" (sic], as L thamnitis (G), 
Bolander. s.n., 1868, as L thamnltis (G : 2 packets), Bolande(5 s.n., undated, (G), 
Bolander s.n.? 51 on box i'@&eb 1865 (US). San Luis blspo Co.: (Morro 
Rock): Riefner 87-460 VC; L ). San Mateo Co.: (San Bruno Mt.): Bolander 
155 (as §· th~m~itiSl ( H); Herre 834 (FH; US: 2 packets); (Pigeon Point): Herre 
1308, (U ); erre. s.n. !715?!, 1933 (US); (1 ml S of Pacifica City): Jo\~ 
~U); (near Pt. san Pedro): Herre 506 (FH: 2 packets); Setzer 1953(S ). 
Sonoma Co.: Jordan 3447 (GZU); Jordan 3461 (GZU); (near Jenner): koch 479 
(UC: 2 packets); Halll'\ 727 (SFSU); (ft. Ross Historical Park): Riefn~ 85-~8 
(IRVC); (Goat Rock tate Park): Rielner 86-142 (IRVC; COLO); ( uncan s 
Landing.) : Hailing 1296 (SFSU); Riefner 85·621 (IRVC); Rielner 86-159 (IRVC; 
COLO); (Carlevaro Rd.): Rlelner 86-209 (IRVC); Riefner 85·625 (IRVC; COLO). No 
Locality Given: Bolander. s.n., undated, ·ex. Willey herb.· (as L. thamnitls) (FH); 
Bolander, s.n., 1865, ·coast of California· ("L. thamnitis", p.~.) (US); Hall. s.n., 1884 
(US); Herre. s.n., State Survey X-18 ("l. thamn1t1s", p.p.) UC 208852): Bolander. 
s.n., (H·Nyl. 28323); Bolander, s.n., •ex Willey Herb." ( H). ("San Francisco 
Watershed"): Thiers 15245 (SFSU). OREGON: Curry Co.: (Harris Beach State 
Park): Cooke 26803 (LAM); Cooke 2680S (LAM). 

VARIABILITY: Within Cladidium bolanderi sensu lato, variations occur in color 
and surface texture, morphology of branches and apothecia, size and shape of 
spores, and chemical content. These variations, which often occur side by side, 
show no obvious correlations with each other or with ecological factors, but more field 
study would be desirable. The two main morphotypes ("L. bolanderi" and ".!..:. 
thamnitis"), their relationships to L. phryganltls, and the typification of these taxa, are 
discussed below. 
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Figs. 9-12. Cladidium bolanderi (Tuck.) Rvan: "Lecanora thamnitis" morphotype. 
Scale - mm. -9. l ectotype of L. thamnitis tuck. (Relig. Tuck. exs. 116, FH). -10. 
Representative thalli attached to rock <Bolander. s.n., Oakland Hills. FH). -11 . 
Peltate thalli (Bolander 125, FH). -12. Detail of branches from San Bruno Mountain 
collection (Bolander 155, FH). 
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DISCUSSION 

Relationships Among the Coastal Frutlcose Lecanoras 

Tuckerman's protoloQues distinquish L. Ohryoanitis from the other two taxa by 
spore shape, position of tfle apoth&Cia, and form ana color of the thallus (Table 2). 
Later (1872) he stated: 

• ... in L. phrvganitis ... we have neither the peltate fronds of L. Bolanderi, nor the 
effuse crust of L. thamnitl~, but dense patches, made up, at the centre, of 
crowded erectish trunks, w ich are elongated, at the circumference, Into finally 
decumbent branches." 

My own study shows that the characteristics of L ph~ganltis mentioned by 
Tuckerman may be correlated with other characters (Table 2, wh1ch make it very 
closely related to the lobate crustose spades ~ra pinguiif, Tuck., in spite of the 
conspicuous difference in growth form. In contrast, the c aracteristics originally 
observed by Tuckerman for L bolanderi and L. thamnitis positively correlate with 
others, some of which (at least the ascus type) are sufficient for recognition of a 
separate genus for them, as discussed above. 

Although L bolanderi and L. phf:iganitls have often been confused with each 
other, the protologues of the threeuticose taxa, as well as Tuckerman's later 
comments (1872, 1882) and his annotations of specimens (see below) strongly 
suggest that Tuckerman applied the name L. bolanderi to matenal more similar to b 
thamnitis than to L. phrvganitis. 

Table 2 also compares L. thamnitis and L. !;!Qianderi. Tuckerman's protologue 
of L. /lhamnitls stated that his new species was siiriilar to Cladonia ~~illfcna (now in 
~ot elia) and Lecanora aioospila (now in Lecan

1
ia), both of w ic orm mostly e se. papillate crusts. TuCkerman's protologue o L. bolan~eri noted similarities 

between this new species and both Lecanora rublna (now Rh zop!aca chrvsole~ 
and the L~nora f~ulosa complex (now in Aspicilia). Later (Tuckerman, 1882lhe 
discussed e ana us variation in growth form In these last two species (lrom 
effuse .and stipitate-squamulose, to peltate). The significance of such variation Is still 
uncertain for these taxa (and in fact these inland species have sometimes been 
misidentified as one of his coastal taxa!). 

Tuckerman (1872) characterized L thamnitis as effuse and L. bolanderi as 
peltate, but stated: "There is r.et no dOubt, from specimens received s1nce the 
publication of L. Bolanderi, that 1ts fronds are developed from scattered, papillaeform 
granules." In 1882, he stated: "L. Bolanderi offers elfuse conditions; as L. thamnitis, 
first observed only In such a state, passes finally into peltate ones, like the other: 
(emphasis added). Although Tuckerman (1882) claimed: "the two lichens, 1n large 
sets of specimens, are, so far distinguishable; he considered an three new taxa (b 
bolanderi, L. thamnitis and L. phrv2anitis) as closely related to each other, and 
• ... probably only forms of one species , with apothecia similar to those of L. pinguis. 

Herre (1942), In discussing L. thamnitis under his description of L. bolan,Qeri, 
stated: "An examination of spec1mens at the type locality revealed that a Single 
colony showed eve~ gradation from extreme bolanderi to extreme thamnitis." He 
went on to say: Had Tuckerman, an able field worker, ever seen the pants 
growing, he would never have created L. thamnitis." This "type locality (not 
specified), probably refers to San Bruno Mountain, where Herre had collected material 
somewhat transitional between the two forms (Herre 834, FH and US). Another 
Herre specimen from an unknown locality (UC 1208852) clearly demonstrates an 
almost complete range of morphotypes in a single patch. 

My own observations of highly variable morphology of such material in both the 
field and the herbarium indicate that L. thamnitis is probably at most only a form or 
variety of L. bolanderi (as lectotypifled above). The "L. thamnitis" morphotype is 
presently known mainly from the Oakland Hills, where it was aprarently abundant and 
fairly uniform. It would be useful to have funher knowledge o both morphotypes in 
localities where both occur together, to better document the intergradations. 
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Table 2. Comparison of Tuckerman's coastal fruticose Lecanora species. Items in 
bold, followed by asterisk (•) - from the protologues; those in parentheses ( ) 
followed by T72, T82 - from Tuckennan (1872. 1882); those in brackets I I - from 
the author's own observations. where they supplement statements of Tuckerman; 
numbers after colors refer to Kelly (1965). Underlined characters are considered in 
this study to be the most consistent and potentially useful for distinguishing .b 
lfcJryganitiS from both L bolanderi and L. thamnitis, and for distinguishing L. thamnitis 

om L bolanderi. 

~cx:.ano<a m~IOs L bolandon L !!>IW'Mit5 

THALLlJS lrutlculoee': ea .. plto .. frutk:utoM•. caespl:1oso•; trutlculoM'; eaespltoae-
sllpltate•; forming rounded forming rounded patches' allpltate•; forml~ v.nveoN 
palehM' (usually with~ (usual~ with ~ dofmilo cruel without delinlla margin'; 
definite mar%1n); (dense. margin ; (r- loose - T82); (vm: !:!i!!a and etOWOOd~; 
etowded - T 2) (10 looce); (peltale, but etiiJse at llrst lean a1s0 be peltiite - re 1: 
(poltato 0t oompac:tod niO - T82); (palchos unoven). 
crust); (palehos ~ unovon). 

oa!CI!os !M!QJ. 

Br.,che$ terete• .J! least below); terelll' jc:omp<OS$0d at matgin); 
erect. umbent at margin erect\ dcc:umbcnl at margm): 
)inogularty branehed); diehotomoua:ly branchecr W: 
to 1 lnell tall' (to S-10 mm )10 S-10(·15) mm in center. not 
in oen18r. to 25 mm at mudl Ionge< at mar2"'}; Upe 
margin); (till$ obtuse - T82) paplllllonn, obtuN ~ 5-1 mm 
(not papillrlO<m; 10 1·3 mm wide. 10 2S-50 pe< em ). 
w>Oe, to 2S-50 per em,. 

grMnlah atr8W color' (mostly grMnlah atraw color' (mostly 
grayish oliVe (1~111). grayish olille ( 109-111), 
~rnrn~ yoUowiish brown (74· 75) ~rning yellow\sh brown (74· 
In oo.· .; doslinctly palo 75) in herb : diStinclly palo 
sponod]. spoiled). 

Surt- !mostly continuous and even). !mostly continuous and 011011), 
noc strongly vcrruoose, not not strongly verrucose. not 
granUiat). granular). 

Con SIS Ieney [r!l!!e< ~2!! ~rumbbt!!jJ. ~rtllaglnoua•. (earlilaginous) 

APOTHECIA laleral' . aesslle' (sub· terminal' (sublermonal .. T82); terminal' (sublormlllal 
sessok! .. T82); large• (to ~~~;.,<~,~~0~: .. T82). aubpedlclllale' (to 
medium - T82) (10 2·4 mm sessil«lloorge• (medium 
doam.). (10 2·4 mm do,arn.). .. T82) to 2·4 mrn doarn.). 

DoS<:S prulnoae at llrat•; naked' (mosdy p11rinose!); (mostly pruonose(; 
~ellowlah Huh colo r• (pale yellowish lteah color' (passing pale yellowish' (~assing Into 

rocl< ooloted .. T82) \mostty onto tawny .. T'82) (mosUy tawny rod .. T82) mostly 
orange ~53-54/ 10 yo lowish ~Uow (~87) to yoll0w1Sh ~llow (86-87) 10 yellOWISh 
brown ( 5-77) . own (75-n)) own (75-nl) 

MaJgin ae•rc~ty prominent•: (somewhal p<omonent); ~ewllat p<ornonen~. 
auben~re' (llexuously lobed entire' Ito czenalo Ot lobed). comi~ crenate• to lobed); 
.. T82). ~ ca 0.2 mm wode). tumid' aboul 0 .2·0 .5 mm wide). (about 0. ·0.5 mm Wide) . 

ANATOMY ~"~j~~!ll\ den .. medulloo'; (algal cl.-rlll$ (donso modula); (algal clump$ 
scancrod lhrO<.Iflh lha.,s). seanorod through lha.,s). 

Sporos l;j;;W " 3-4;1'. oblo~ (to L ;W " 1.5-2.5;1'. ovol6- L ;W a 2·2.5;1'. ovol6-
ong-e~·~w (12 elkpsoid L"' ellopsoid]: etllp.old' ~to ellipsoid); 

· 16 x S-7 ).1m -T82) moSlly 10.14 x 8pm - T82) (mostty l0-14 x s. ym .. T82) (mostty 
4-5 um wode) ~ um Wide). 5-6 um wide . 

Asd (o.:nal mass narrow). tax tal mass broadonod abo'le I (axial Ma$5 broadened abo'le). 

Spcrrnalla ((10.)12·15(·17)""' long). ((12·)15·25 1"11'1 long) . ((12·)15-25 vm lOng(. 

CHEMISTRY (Xi'-102~ fr'M !!!Sf (no xanlhones Ot zeorin: With (no xanlhoncs or zoor111; With 
ynl>.nown d> '1. usnoc aad). unknown CBL·l. usnoc aod or unio.nown CBL· 1. usnoc aod) 

isousnoc aad) 
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Considerations In Typification of Tuckerman's Taxa 

Tuckerman did not designate type specimens or even mention specific localities 
in many of his descriptions, nor date any of his annotations, resulting in much 
confusion. The following information regarding the Tuckerman herbarium was kindly 
supplied by Mr. Gennaro J. Cacavio, current curatorial assistant at Farlow Herbarium 
(pers. comm., 1988). Between 1937 and 1939, curators at FH (Dr. David H. Linder 
and others) reorganized and indexed the Tuckerman collection and affixed red printed 
"type" labels to many of the specimens. Although they did not explain their choices, 
Dr. Linder wrote: "All the type specimens were mari<ed by the additional time· 
consuming labor of search through the literature to determine accurately the types." 
One of these curators, Mrs. L. w. Riddle, also prepared the "Reliquiae 
Tuckermanianae· exsiccati (issued in 1942) from extra material which Tuckerman had 
set aside to distribute. In both cases the material was probably prepared without 
critical examination of specimens and distributed based on the data and determination 
provided by Tuckerman. 

According to Dr. Donald Pfister, current curator at FH (pers. comm., 1988), it is 
unlikely that these early curators found any additional Information regarding these 
taxa in Tuckerman's notes or corresponde·nce. Because these "type" labels give no 
dates, names, or other information (other 1han citing the publication in some cases), 
this labelling by the early curators does not constitute valid lectotypirlcation and 
without documentation does not offer proof of Tuckerman's intentions. 

There is no reason to conclude that all of the original material of any of 
Tuckerman's taxa is missing (necessitating selection of a neotype). Without proof 
that any of the known collections were "definitely studied by the author up to the lime 
the name of the taxon was published", lectotypes must be chosen from among 
collections that at least were "clearly designated by the original author", giving 
preference to "any indication of intent by the author ... unless contrary to the 
protologue." (Voss, et al., 1983, Appendix T.4). Except where noted otherwise, the 
annotations mentioned below are undated, and in several cases it is difficult to be 
sure who authored them, but in any cas·e this is not essential, since none of the 
specimens were clearly indicated as types by Tuckerman himself. Specimens that 
appear to be part of the same collection as the lectotype but do not have identical 
label data cannot be designated as isolectotypes. 

Typification of l. phryganitis 

Tuckerman (1866) cited the original material of L. phl"f9ani1is ontv as: "On 
sandstone rocks, coast: Mr. Bolander". The only locality mentiOned by tuckerman 
(1882) for this species was Mission Dolores (downtown San Francisco), which Herre 
(191 0) referred to as the "type locality". stating that ·material such as Bolander 
collected can no longer be obtained." (no material from San Francisco collected by 
anyone other than Bolander has been seen in this study). 

Lectotype: Bolander 63 (FH) (Figs. 3-4). 

The only collection labelled by the curators at FH as a "type" of L. phryqanitis 
is Bolander 63, which contains four specimens (all similar to each other in anatomy 
and chemistry) on cards. One card has notes by Tuckerman comparing the species 
with L. thamnitis. The packet also has a note from Bolander, dated "1/12/64", saying: 
"No. 63. QUite abundant on metamorphic sandstone near the Mission Dolores and 
hence to the Ocean. Usually In depressions, forming there thick round patches. As 
much as possible I preserved that shape." (this note was cited by Tuckerman in 
1882, but not in the protologue). This collection was chosen as lectotype because it 
fits within the protologue of L. phryganitis, was collected prior to the publication, and 
is clearly labelled (on all four cards) by Tuckerman, as: "No. 63. Bolander, California. 
L. phryganitis T." 

Other Lecanora phryganltls specimens. 

Other Bolander specimens of L. phryqanitis seen in this study are quite similar 
to the ones in the Bolander 63 collection (FH), but do not have collecting numbers 
and are not annotated by Tuckerman. A specimen at US. Bolander. s.n., "1864·70, 
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California" (labelled ·authentic" by the curators at FH) is correctly identified (by 
Bolander?) as L. ~hrv~anitis. The locality, clearly in Bolander's handwriting, appears 
to be "Mission H(s"Possibly meaning Mission Dolores, in which case it could be 
part of the original material). However. "duplicates• of this specimen at FH and US 
are actually a ~ speciesl. At least one of sever.al collections correctly labelled as 
L. phrvganitis, from ·san Francisco·. Bolander Ts.n .• "12 65 (sic; - unspecified date, 
February 1865) (FH) could have been seen by uckerman prior to publication. 

Typification of L. botanderl 

The protologue of L. bolanderi cited only the following: ·on rocks 
('metamorphic sandstone') in Marin County, California, Mr. H. N. Bolander". 

Lectotype: Bolander 29-thalll on the card (FH) (Fig. 5). 

The lectotype of L. bolanderi consists of detached branches glued on a card, 
annotated by Tuckerman as "Lecanora (Ciadodium) Bolanderi, Tuck., California. H. N. 
Bolander·. and by Bolander as "No. 29. On metamorphiC sandstone, Marin County". 
This specimen was chosen as lectotype of L. bolanderi for several reasons: 1) the 
thalli ht within the protologue. are from Marin COunty, and closely resemble other 
Bolander specimens labelled as L. bolanderi; 2) the card is clearly annotated by 
Tuckerman (although he referred to Cladodium instead of ~uamaria as in the 
prolologue); and 3) assuming the numbers are in chronologica order, Bolander 29 
could have been collected (and seen b Tuckerman) before Bolander's numbered 
collections of L. phryganitis Bolander 63 and L. thamnitis (Bolander 125 and 155) 
and before publication of L. bolanderi. he material contains usnic acid and unknown 
CBI·1. Unfortunately. the Bolander 29 material is not of good quality: the thalli are 
moldy, do not show the growth form well, and bear only Immature apothecla. 

Other Lecanora bolanderl specimens. 

Other Bolander collections of L. bolanderi from Marin Co. are similar to the 
lectotype in morphology and chemistry (usnic acid or isousnic acid; usually with 
unknown CBL-1) but are better specimens, and may be useful in understanding 
Tuckerman's concepts. Some of these specimens may well be parts of the same 
original collection, but with neither collecting numbers nor annotations cannot be 
called isolectotypes. These critical specimens include : Bolander. s.n., Marin Co., no 
other data (FH; UC 666809: both labelled as "type" by the curators at FH) and 
Bolander. s.n., no other data (FH: ·~ Willey herb."). Another specimen, Bolaflejler 
s.n., Tomales Bay, near Olyma (sic]", undated (FH) (Fig. 6), Is labelled "orig1nal 
specimens!", an expression that m~ght have been used by H. Willey (at US) but not 
by Tuckerman (W. Culberson, pers. comm., 1988). Th1s specimen, as is true for 
another one from this locality, Bolander. s.n., "14 64 (sic; • unspecified date, March, 
1864) (FH), may have been collected too late to have been used in the protologue. 

Specimens excluded as types of l. bolanderl. 

The packet labelled Bolander 29 at FH contains, in addition to the material 
chosen as the lectotype of L. bolanderi, an unannotated packet bearing thalli closely 
matching my lectotype of L. phrvganitis. The presence of unlabelled packets such as 
this one can be explained by the following note by Tuckerman (dated 19 March 
1876). from the archives at FH (Cacavio, pers. comm., 1988), which refers to his 
herbarium as a whole: 

"It does not follow, because s~imens, evidently misdetermined, are placed in 
a certain wrapper, that I cons1der them to belong to the species for which that 
wrapper is designed, but only that a certain degree of resemblance leads me to 
place such specimens with such species till I examine it. It is just to me that 
this should be recognized; and throughout my collection." 

This unlabelled packet associated with Bolander 29 may be the source of Mrs. 
Riddle's incorrect labellifl9 of Relig. Tuck. Exs. 108 (BOlander, s.n., undated, Marin 
Co.) as ·authentic" matenal of L boianderi. All specimens of this exsiccat seen are 
L. ~hryqanitis. The one at FH contains an undated note (by Bolander?) saying: "100, 
Ca ifornia, Bolander, Placodium novum· (the "1 oo· may be Bolander's collection 
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number; Tuckerman would not have referred to "Piacoc!ium", which he applied only to 
species now in Caloplaca). 

Typification or L. thamnltls 

The original collection of L. thamnitis was cited in the protologue as follows: 
"Sandstone rocks, with the last . n1 i • Mr. Bolander." In the present study, 
no evidence was found that . mmt• and L. Ohryganitis were collected by 
Bolander from the same locafity. u erman (1882) mentioned two localities for b 
thamnitis: 1) Oakland Hills (where apparently no specimens of fruticose Lecanoras 
have been collected since the time of Bolander, and suitable habitats may now be 
unavailable or inaccessible due to the build-up of the city), and 2) San Bruno 
Mountain (inferred by Herre [1945) to be the type locality; my search for L. thamnitis 
there turned up L. phryganitisl). 

In the absence of other evidence, one of Bolander"s Oakland Hills collections 
(discussed below) was chosen as the lectotype of L cliamnitis for the following 
reasons: 1) all of these collections are very similar to ea oiher in morphology and 
chemistry (usnic acid and unknown CBL-1 ), are of good quality, and (except for lor 
peltate thalli in some s;Jimens) show the distinctive characteristics of the taxon as 
expressed in the proto ue; 2) several are clearly annotated by Tuckerman as b 
thamnitis; and 3) the loca ity was cited by Tuckerman (1882). 

Lectotype: Rellg. Tuck. Exs. 116 (FH) (Ag. 9). 

Of the Oakland Hills collections, the Aelia. Tuck. Exs. 116, labelled by Mrs. 
Riddle as "determined by Tuckerman• and "type", was chosen as the lectotype of L. 
~amnitls for several reasons: 1) the speclmen of this exslccat at FH, labelled 
"ISO!Ype" by the curators, is annotated (by Tuckerman?): "L. thamnlti~. Stock to 
publish, Bolander, California"; 2) although not showing the habit In situ, t e thalli are 
of good quality and are only indistinctly pel tate; and 3) choice of ~specimen at FH 
as lectotype avoids further confusion. especially since Relig. Tuc!s. 116 (GZU) was 
the basis for the genus Cladldlum Hafellner (see above). 

Other critical L. thamnltls specimens. 

One collection from Oakland Hills (Bolander. s.n.l shows especially well the 
effuse growth form of the attached thalli (Fig. 10). 

Another Oakland Hills collection, Bolander 125, undated (FH) consists of three 
parts, all annotated by Tuckerman as L. thamnitis: 1) a card with effuse thalli 
attached to rocks, with Bolander's annotatiOn: "125. This [is) the one I had in my 
former letters referred to. I send it now in all the various stages of growth."; 2} a 
similar set of effuse thalli, on a rock annotated by Tuckerman as: "Lecanora 
thamnitis T. in lltt. ad Bolander" and by Bolander as: "This I found now quite plenty 
on rocks, Oakland Hills"; and 3) a group of clearly peltate clumps (Fig. 11 ) annotated 
by Bolander as: "On rocks (metamorphic sandstone), Oakland Hills. Is this Lecanora 
B.?". The annotations. and the pettate thalli (neither mentioned nor explicitly 
excluded in the protologue) are interesting in view of Tuckerman's changing concepts 
of the taxa (see above). 

The only known Bolander collection of L. thamnitis from San Bruno Mountain, 
Bolander 155 (FH--Iabelled as "co·ty~·, i.&., syntype), is annotated by Tuckerman as: 
"California, Bolander 1865, L. thammtis T." and by Bolander as: "155 L. thamnitis T. 
San Bruno Mts (sic). I send this also from this locality." These rather fragmentary 
thalli (Fig. 12), which were collected prior to publication of L. thamnitis (but apparently 
sent to Tuckerman at the same time as Bolander 125), are somewhat similar to the 
lectotype of L. bolanderi, and unlike the other material of L. thamnitis, they parUy 
conta1n isousnic acid instead of usnic acid. 
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This index contains the names of genera, infrageneric taxa, species, and infraspecific taxa. 
ew names are in boldface, as are the page numbers on which such new taxa are 

proposed. New suprageneric names are in boldface C APITALS. 

Acarospora 
chlorophana 38 
fuscata 38, 228. 234 
schlcicheri 38, 228 

Acompsomyces 576 
stenichni 575 

Aaemonium 
olidum 641 

Acrocordia 535. 538 
Acrocordiclla 538 
Acrocordiopsis 535 • 538. 539 

patili i 535. 536. 539 
Acrogynomyces 575 
Acroscyphus 

sphaerophoroidcs 405 
Actinogyra 38 

polyrrhi7.a 45 
Aegerita 434 
Agaricus I I , 119, 120, 123. 127 
sect. Arvcnscs 119, 126 
sect. Spissicaulcs I 19, 123 
amicosus 119, 120. 12 1. 123. 124.269 
arorac 269 
augustus 126 
chlamydopus 119 
cinnamomcus 

var. semisanguincus 30 
colhumatus 119 
cuniculicola 119, 124-127, 269 
fuscovclatus 269 
hacmorrhoidarius 123 
lanipcs 123 
pcrobscurus 126.269 
pcrrarus 126 
pilosporus 119 
pracrimosus 119 
rubronanus 269 
rut ilcsccns 119, 120, 123, 124 
sanguinca 28 
scmotus 120 
scquoiac 269 
smilhii 126, 127, 269 
solidipcs 119 
sphacrosporus I 19 
stcrlingii 119 
summcnsis 269 
tabularis 119 
vinaccovircns 269 

Aigialus 
grandis 539 
parvus 539 

Aithalodcrma 
mododcndri 2 14 

Ailhalomyccs 

rhododendri 214 
Alcctoria 38 

oregana 38 
Aleuria9 
Alleschericlla 431,435 

cyanea 429, 434, 436 
Allescherina 

deusta 585 
cutypacformis 584 

Altcma.ria 55-58. 60. 61 
altcmata 55, 56, 58-61 

Amanita 9, 620 
sect. Amanita 620 
sect. Amidella 620 
sect. Vaginatac 616. 620.621 
breclconii 269 
constricta 269. 621 
magnivcrrucata 270 
moncnii 620 
pachycolea 270 
pantherina 620 
pcltigera 620 
phalloidcs 187,620 
protecta 615 -617, 619-621 
pscudovaginata 621 
lhicrsii 276 
vclosa 621 

Amaurochaetc 
atra 623 

Amorphomyces 565 
Amphisphacria 518 

aspcra 519,520,578 
atrograna 578, 595 
bisphacrica 595 
confcnissima 578 
deform is 578 
granulosa 578 
hypoxylon 578 
incrustans 579 
langloisii 579 
mclantcra 579 
nuda 579 
oronocnsis 579, 595 
pilosclla 579 
platani 579 
scparans 579 
subiculosa 579 

Ancylistcs 443, 455 
Antcnnariclla 204. 205 
Antcnnatula 204. 205 
Antcnnularia 517 
Anthostoma 

accrinum 579 
cllisii 583 
flavoviridc 579 



fonnosum 579 
microccium 580 
microsporum 583 
minor 581 
monuosum 580. 595 
ontaricnsc 5 80 
ostiolatum 58 I 
phacospcnnum 584 
pholidigcna 596 
picaccum 580. 596 
saprophilum 580 
stictoidcs 580 

AnthoSiomcUa 
albocincta 580 
brachystoma 580 
comicola 580 
cructans 580 
flavoviridis 579 
hypsophila 580 
inconspicua 596 
lcucobasis 580. 595 
ludoviciana 580 
magnoliac 581 
mammoidcs 58 I 
mclanosticta 58 I 
minor 581 
ostiolata 58 1 
pholidigcna 58 I , 596 
picacea596 
sabalcnsioidcs 58 I. 596 
subcrumpcns 58 I 
thyridioidcs 581 
tomicoidcs 595 
unguiculata 581 
xylostci 595 

Aposphacria 509,5 13,5 14 
Arcangcliclla 

dcsjatdinii 270 
parva 270 
saylorii 270 
varicgata 270 

Arcyria 
cinerea 623 
incamata 623 
obvclata 624 
pomifonnis 624 

Annillaria 
olida270 

Arthonia 704 
phacobaca 702 

Arthrobotryum 
spongiosum 2 13.214 

Asbolisia 205. 206 
ampullula 206 

Aspergillus 250. 25 I 
subg. Stilbothamnium 250 
flavus 249-251 
var. flavus 250 
var. parasiticus 250 

nom ius 250 
ochraccus 249. 25 1 
parasiticus 25 1 

tamarii 249. 250 
togocnsis 249. 250 

Aspicilia 42, 226, 235. 706 
cacsiocincrca 228, 234-236 
calcarea 38, 236 
cinerea 38, 228 
crusH 235 
gibbosa 38 
lacvata 38 
polychrorna 235 
var. ochracca 235.236 

scrpcntinicola 235. 236 
Astcrostroma 608 
Astroeystis 

rnirabilis 593 
Astrosphaericlla 539 
Auricularia 259-261. 265 

albicans 259, 260 
auricula-judae 260 
cornea 259-262, 264, 265 
delicata 260 
eburnca 260 
fuscosuccinea 260 
lcucochrorna 259, 260 
mcsentcrica 260, 634 
polytricha 260, 265 

f. lcucochrorna 260 
tcnuis 260, 265 

AuS!rObolctus 93 
subvirens 94, 95 

Badhamia 
dubia 623. 624 
foliicola 625 
nitcns 626 
panicea625 
utricularis 625 
versicolor 625.626 
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Bahusutrabccja 679. 684. 691. 695 
angularis 680. 691 
dwaya 680. 691 

Ballocephala 443. 456. 457 
Basidiobolus 443. 458 
Batkoa 441.443.445.446, 447 

apiculata 446 • 447 
dysderci 446 
gigantea 446 
major 446 .447 
papillata 446 • 447 

Bcr1c.Ieasmium 475, 477 
caribcnsc 475, 477. 479 
concinnum 477 
pulch.rum 475.481,484 

Bipolaris 251 
Biscogniauxia 

pczizoidcs 591 
Bolctcllus 93 

ananas 93. 95 
russcllii 95 

BolctincUus 105 
Bolcttl~ 93 
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abieticola 270 
amygdalinus 271 
amyloidcus 270 
ananas 95 
atk.insonianus 95-98 
barrowsii 270 
calopus 12 
chrysentcron 102 
citnniporus 270 
coccyginus 270 
dryophilus 270 
edulis 12 
fibrillosus 270 
fuligincotomcmosus 93. 98 
hacmatinus 270 
mendocincnsis 271 
morrisii I 08 
mottiac271 
mottii 271 
obsoniwn 97 
orovillus 271 
orquidianus 93, 98-100 
piperatus 93 
pscudorubincllus 100, 101 
pulcherrimus 271 
pu1vcrulcntus 100 
puniccus 271 
roseibrunneus 27 1 
rubripcs 12.271 
russellii 95 
silvaticus 271 
smithii 271 
spadiceus 

var. rufobrunncus 271 
subsolitarius 98 
subtomcmo~11s 101 
truncatus 102. 103 
viridiflavus 98 

Bolinia 
tubulina 588, 590 

Botryebasidium 
vagum 436 

Botryosphaeria 5 17 
obtusa 5 17, 525 

Brachiosphacra 489 
tropical is 494 

Bryoria38 
orcgana 38 

BucUia 702 
badia228 
fuscula 419, 422, 426, 427 
punctata 38, 228 
spuria 228 
stcllulata 228 
vilis 228 

Burgoa434 
Byssosphacria 

macouniana 593 
rhodomphala 579 

Caliciwn 
lcucochlorum 

var. paraguayense 655. 658. 660. 663 
Caloplaca 39.228,233. 698.710 

secL Gasparrinia 39 
sect. Thamnoma 698 
bo1acina 38 
bo1anderi 227, 228, 233 
cerina 419,422,426,427 
chrysophlhalma 38 
coralloidcs 699,702 
decipicns 38 
e1cgans39 
fcrruginca 38 
fcstiva 233 
1aeta 38, 228, 233 
murorum 39 
rosci702 
squamosa 228. 234 
stanfordcnsis 38 

Calospora 
clavispora 509 
rhoina584 

Camarops 
microspora 583 
ohicnsis 588. 590 
po1yspermum 589 
tubulina 5 88 

Cana1isporium 475, 477,486 
caribense 476, 4 7 9 
elegans 475,483, 484,485 
pulchrum 479-481 , 482 

Candelaria 
conco1or 39, 228 

Candclariclla 234 
vitellina 39, 228, 234. 235, 420, 422, 

426,427 
Capnodium 197,202-204, 2(]7, 208 

araucariac 209, 212 
australe 2 12 
baceharidis 198, 208 
cacspitoswn 209 
citri 2(]7. 210 
cofTcac 2 10 
dematium 197, 198.200-203.208,213 
ellisii 202, 2 12 
clongatwn 209 
footii 210. 2 12 
hctcromclcs 206. 207.212-214 
pelliculosum 202. 2 12 
rhamni 205. 206. 213 
salicinum 202, 203. 208. 213 
spongioswn 204, 205. 213. 214 
tuba211, 213 
walteri 202,203.212 

Capnophaewn 
spongiosum 204, 2 13 

Capnophialophora 205 
Capronia 507 
Caryosporclla 

rhiwphorac 539 
Catapyrcniwn 

cincrewn 228, 233. 234 
1achnewn 39.228 



Catillaria 
1enticu1aris 228 

Ceratocystis 640 
perparvispora 641 , 642 

Ccriomyccs 
atkinsonianus 95 

Ccriospora 
a1abamiensis 581 

Cetraria 39 
chlorophyUa 45 
mcrriUii45 
orbata 45 

Chactasbolisia 213 
c.llifomiana 2\J7 

Chaetomastia 507, 508.510 
acu1eata 507 
clavispora 507, 509,510 
cucurbitarioides 507 
equiseti 507, 509, 5 10 
hinula 507-510,512 
hispidula 507 
juniperina 507 
phaeospora 507, 509. 510. 512 
pilosclla 507 
sambuci 507. 509. 510. 513 
sambucina 507.509,510.513 
typhicola 507. 509. 510. 514 

Chaetomium 251 
Chactopsina 679,684, 69 1, 694, 696 

aubumcnsis 680. 694 
catenulata 680. 694 
fu1va 680, 694 
penicilliata 680, 694, 695 
polyb1astia 680, 694 
splcndida 680, 694 
unilateralis 680, 694 

Chaetopsis 679, 680, 684, 691, 696 
cubcnsis 683 
grisca 680. 694 
romantica 680. 694 

Chactosphaeria 
caUimorpha 681 
dingleyae 679, 683, 695 
pulchriscta 682 
pu1viscula 683. 695 
talbotii 682 

Chitonomyces 574 
Chloridium 684, 691. 692. 694. 695 

atanagildae 680, 691 
botryoidcum 680. 694 
caudigcrum 680. 694 
chlamydosporis 680 
c1avaefonne 680 
codinacoides 681 
cubense681 
cylindrosporum 681 
lignicola 681 
matsushimae 681 
pachytrachelum 681 
paucisporum 681. 691. 692 
phaeosporum 681 
prcussii 681 

reniforme 681.694 
smithiae 681 
transvaalensc 681. 694 
vi rcscens 681 
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C1adidium 697-699, 704, 7 10 
bolanderi 697, 699 , 701-705 
thamnitis 697. 699 

Ctadoconidium 
articulatum 379 

Ctadod.ium 698, 699. 709 
hosseanum 698 

Ctadonia 39 
sect. Perviae liS, 118 
carassensis 116 
cervicornis 
ssp. verticillata 39 

chlorophaea 39 
coniocraea 228 
crispata 118 
fimbriata 39 
macitcnta 39 
papillaria 706 
pityrea 39 
pyxidata 228 
ramulosa 39 
santensis 115, 118 
squamosa 

var. subsquamosa 115, 116, 118 
subcericomis 39 
subsubulata 115, 116 
thiersii 115 -118, 276 
verticillata 39 

Ctavaria 
pistillaris 159, 160, 173 
var. americana 154 
var. unico1or 160 

unicolor 160 
Ctavariadelphus 153, 157, 161. 162, 169 
subg. C1avariade1phus 168 
SC(;t. CantharcUopsis 178 
sect. C1avariadelphus 157, 166. 168. 173. 

174 
a mericanus 153, 154, 155, 161, 162. 

165, 168 
caespitosus 153. 155, 162. 165. 166. 

174 
cokeri 161. 162 
fasciculatus 166, 174 
fl avidus 153. 162, 165. 166. 168. 169 
flavo-immaturus 169 
ligula 153, 165, 169. 174 
occidenta1is 153, 161. 165, 168, 169, 

173-175 
pallido-incarnatus 153, 171, 174, 

175, 178 
pistillaris 153, 158-162. 164. 166. 168. 

172-174 
var. amcricanus 153. 154, 159- 161 
f. americanus 159 

sachalinensis 169. 174 
subfastigiatus 166, 174 
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truncatus 153, 161, 178 
unico1or 161, 162 
xanthoccphalus 169 

Oilocybc 
fovcolata 272 
gibba 
var. occidental is 272 

stcrcoraria 272 
thicrsii 272, 276 

Oitopilus48 
Oypcosphacria 

impcrfceta 581 
minor 58! 
sanguinca 581 
utmicola 582 

Codinaca 679, 683, 684, 691, 692, 694, 695 
apicalis 679, 683, 695 
apiculata 681 
aristata 68 1 
austra1cnsis 684 
botulispora 681 
brcvisctula 681 
coffcac 681 
cylindrospora 681,694 
dimorpha 682 
clcgantissima 679, 683, 695 
eucalypti 682 
filamcntosa 679, 683, 695 
glauco-nigra 679. 683. 695 
hctcrodcrac 682 
hughcsii 682 
iUinocnsis 682 
intcrmcdia 679, 683, 695 
longispora 682 
lunata682 
lunulospora 682 
maharashtrensis 679, 683, 695 
matsushimac 682 
obcsispora 682 
pakhalcnsis 684 
parva 682 
scplata 682 
sctosa 682 
tonuosa 684 
unisctula 682 
vulgaris 683 

Colispora 497 
curvata 497 , 499, 500 
clongata 497, 500, 501 

Collcma 704 
furfuraccum 39 
nigrcsccns 39 

Collodcrma 626 
Complctoria 443, 454 

complcn-; 441, 454 
COMPLETORIACEAE 453 
Conidiobolus 441,443,444,447,455, 456 
~bg. Capillidium 443, 456 
subg. Conidiobo1us 443 
subg. Dc1acroixia 443 
apiculatus 447 
major 447 

utriculosus 456 
Coniochacta 

kcllcrmannii 593 
xylarispora 596 

Coniothyrium 509 
sambuci 513 

Corcomyccs 565 
Corethromyccs 

cryptobii 575 
Corticomyces 429, 431, 432 

xenasmatoides 429, 43 1, 432 
Coninarius 8, 9, 21 

californica 24 
phoeniccus 
var. occidental is 26 

purpurasccns190 
sanguincus 28 
var. sicrracnsis 33 

scmisanguincus 30 
thicrsii 271, 276 
vc1atus 271 
vcrrucisporus 271 

Cratcriwn 
1cuooccphalwn 626 

Cribraria 
vulgaris 626 

Cryptandromyccs 575 
Cryptosphacria 

fissico1a 582. 595 
jug1andina 582 
subcutanca 580 

Cryptovalsa 
cilrico1a 585 
dcusta 585 
cutypacformis 584 
pustulata 586 
sassafras 58 6 

Cucullospora 
mangrovci 539 

Cylindrotrichum 680, 684. 691. 694, 695 
clavatwn 681 
curvatum 681,691,692 
cllisii 681 
cxccnlricwn 681 
fascicu1atum 681.694 
gorii 683-684 
hclisciforme 684 
hcrmcbcnii 681 
oblongisporum 681 
o1igospcrmum 681 
probosciophorum 681 
proliferum 681 
lriseplatum 681, 694 
zygn(Sellae 681 

Cyphc1iopsis 
bo1andcri 45 

Cytospora 
maclurac 597 

Dacty1ella 497 
aquatica497 
submersa 497 



Dcflcll:ula 601 
nivca 602 
subsimplcll: 601,602.614 

Dcndrospora 379 
crccta 379 
polymorpha 379 

Dcnnatocarpon 226. 234 
miniatum 39, 234 

var. complicatum 228 
rcticulatum 39 

Dcnnocybc 9, 21 
subg. Dcnnocybc 21 
sect. Sanguincac 21. 22, 25-27, 30 
californica 21, 23, 24 , 25. 30 
cinnabarina 26 
phocnicca 32 
var. occidentalis 21. 23. 26-28. 32 
var. phocnicca 28 

sanguinca 2 1-23. 28. 30. 35 
var. vitiosa 35 

scmisanguinca 21. 22. 28. 30. 32 
sicrracnsis 21. 23. 30. 33. 35. 27 1 

Dcstuml'.ia 
saylorii 271 

Diachcopsis 626 
dcprcssa 626 
nannengae 623. 626 ,627 
picninica 626 

Diaponhc 650, 652 
accrvata 582 
rhoina 584 
tiliacca 585 

Diauypc641 
accrvata 582 
acthiops 582 
a1bopruinosa 

var. salicina 597 
americana 582 
bullata583 
cc1a.~trina 582 
collariata 582 
comp1oniac 582 
comuta 582 
discifonnis 
var. americana 582 
var. magno1iac 585 

fibritceta 582 
flavovircns 583 
hochc1agac 583 
hullcnsis 583 
infuscans 583 
irrcgu1aris 583. 585 
latcritia 583 
lincaris 583 
mac1urac 583 
macounii 583 
mcgastoma 583 
microspora 583 
microstcga 584 
minima584 
nigcrrima 584 

olivacca 584, 586 
phaeospcnna 584 
promincns 583. 584 
pustulans 584 
qucrcina 
var. 1ignicola 584 

radiata 584 
muina584 
sphacrospora 584 
tcxcnsis 584 
ti1iacea584 
t.rcmellophora 585 
trifida 585 
tumida585 
vitis 585, 586 

Oiatrypcl1a 
citricola 585 
comp1oniac 582 
dccipicns 585 
dcmclrionis 585 
dcusla 585 
fraxini 585 
hcrbacea 585 
hyslcrioidcs 585 
irrcgularis 583, 585 
missouricnsis 585 
obscurata 586 
olivacca 584. 586 
paupcra 586 
populi 586 
promincns 277.278 
prunicola 586 
pulchcrrima 586 
pustulala 586 
ramu1aris 586 
sassafras 586 
subfu1va 586 
IOCCiacana 
var. subcffusa 586 

vcrrucacfonnis 586 
VCIUSia 586 
vitis 586 
xanthos1roma 586 

Dibotryon 5 17 
symphoricarpi 517,519 

Dicl1ocanlharcUus 608 
Dichoplcuropus 608 
Dichoslercum 608 
Dic1onomyocs 575 
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Dictyochacla 679,681, 682,684,691-696 
abnonnis 681 
apicu1ata 681 
aristata 681 
assamica 681 
botulispora 681 
brevisetula 681 
clavulrua 681 
coffeae 681 
cylindrospora 681 , 694 
dimorpha 681 . 693 
eucalypti 682 , 693 
fcnilis 682, 692 
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fuegiana 682 
gamundii 682 
heteroderae 682 
hughesll 682 
illinoens is 682 , 693 
longispora 682 
lunata 682 
lunulospora 682 
matsushimae 682 
menisporoidcs 679, 682, 695 
novae-guinecnsis 682 
obesispora 682 
parva 682 
quema682 
septata 682 
setosa 682 
simplex 682 
tilikfrei 682 
trise)J(3ta 682 
unlsetula 682 
vulgaris 682 

Didenna 
chondriodenna623,628.629 
spumarioides 629 

DidymeUa 503 
capparidis 503 , 505 
strOmatica 503 

Didymium 
bahiense 629, 632 
diffonnc 630 
Jcarstcnsii 623. 629, 630 
marineri 623, 630-632 
melanospennum 632 
minus632 
squamulosum 632 
vaecinum 633 

Didymosphaeria 518 
accedens 524.525 
celtidis520 
vagans 524, 525 

Dimelacna 
oreina 39 
radiata228 

Dimcrium 
hypoxylon 579 

Diplodia 517.525 
Diploicia 

canescens 648 
Diplopodomyces 574 
Diploschistes 

actinostomus 39 
muscorum 39 
scruposus 39, 229 

Diplotomma 
alboauum 229 

Distolomyces 574 
Dothidca 

clavispora 509 
inscul)J(3 523 

Dolhidou.hia 517,518,520, 523.524 
aspera 5 17-519,520,523 
celtidis 517, 5 19. 520 

dia pe nsiae 517,518.520. 522 
rrutlcola 517.519.520.522. 523 
lasloder ma 517, 5 18, 520, 523 
querclcola 5 17, 519, 520, 524 
ramulicola 5 17-520.522.524. 525 
symphoricarpi 518-520 

Dreschlera 251 

Echinochaete 60 I 
brachyporus 601,602 

Elaphomyces 387 
Elasmomyces 

stipitatus 272 
EUetcvera 587 
EUisia578 
Ellisiella 578 
EUisiellina 578 
Ellisiodolh.is 578 
Ellisiopsis 578 
Emcricella 251 
Empusa449 

americana 450 
apiculata 446, 447 

var. major 446 
dipterigena 452 
dysdcrci 446 
echinospora 452 
major446, 447 
montana 451 
papillata 446. 447 
sciarae451 
virescens 450 

Endogone 
heterogama 675 

Engizostoma 
aesculinum 587 
alpinum 587 
amorphae 587 
canodisca 597 
capillarum 597 
carpinicola 587 
coryli 587 
dcnsisimmum 587 
dcusrum 597 
cchinatum 587 
cllisii 597 
fissicola 595 
herbicola 588 
juglandinum 582 
lutcsccns 597 
maclurae 597 
rugiellum 598 
venusta 598 

Enteridium 
Iycoperdon 633 

Entosordaria 
sabalcnsioidcs 596 

Entoloma 48. 129 
sect. Turfosa 131 
eulividum 130 
lignicola 129 . 130 
nlphoidcs 130 



prunuloidcs 130 
rhodopolium 130 
sinuatum 130 
speculum 130 
trachyosporum 47-49 
var. griscoviolaccum 48. 49 
var. purpurcoviolaceum 48. 49 
var. trachyosporum 48 

Entomophaga 44 I. 443,445,447. 448 
subg. Lichia 446 
aulicae 447 
balkoi 447 
caloplcni 447 
conglomerata 447 
domcstica 446. 447 
grylli 447, 448 
kansana448 
limoniae 446, 447 
saccharina 448 
tabanivora 448 
tenthrcdinis 448 
lipulae 448 

Entomophthora 443. 445, 448. 449. 451 
anglica453 
aphidis 45 I 
blunckii 
braluninae 452 
brcvinucleata 448 
calliphorae 452 
calopteni 44 7 
crustosa 45 I 
culicis 448 
delphacis 452 
erupta448 
gigantea 446 
gloeospora 453 
helvetica 448 
israelensis 448 
muscae448 
phalangicida 453 
planchoniana 448 
scatOphagae 448 
schizophorac 448 
thaxtcri 448 
thripidum 448 
tipulac448 
trinuclcata 448 
webcri448 

Entosordaria 
albocincta 580 
cornicola 580 
magnoliac 581 
sabalensioidcs 596 

Erynia 441-445, 448-451. 453 
subg. Furia 450 
subg. Ncopandora 451 
anhuiensis 453 
aquatica449 
bullata 452 
conica 449 
crcatonoti 450 

curvispora 449 
dacnusac 452 
delpiniana 449 
eUisiana 451 
crinacca 449 
forrnicac 452 
gracilis 449 
henrici 449 
ithaoensis 451 
kondoiensis 453 
neoaphidis 452 
ncopyralidarum 451 
nouryi453 
ovispora 449, 450 
pieris 451 
plecopteri 449 
m.i7..ospora 449 
scpulchralis 449 
suturalis 453 
variabilis 449 
z.abri 451 

Eryniopsis 443 
Euantennaria 205 

rhododendri 204 
Euopsis 

pulvinata 229 
Eutypa 

echinata 587 
ftavovirens 583 
heteracantha 587 
ontariensis 580 

Eutypella 
acquilinearis 584 
acsculina 587 
alpina587 
amorphae 587 
canodisca 587. 597 
capillata 587. 597 
carpinicola 587 
ccrviculata 583. 587 
collariata 582 
coryli 587 
dcnsissima 587 
dcusta 587. 597 
cxigua587 
lici 587 
gonioStOma 588 
hcrbicola 588 
juglandicola 

var. juglandina 597 
juglandina 588. 597 
tcprosa 582-584 
lutescens 588. 597 
maclurae 588, 597 
microcarpa 588, 597 
populi 588 
quadrilida 583 
rugiella 588, 598 
sabalina 277,279,280 
sarcobati 588 
scoparia 587, 588. 597 
tctraploa 587 
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tiliae 588 
tumida585 
vcnuSta 588, 598 

Evcmia 547 
prunastri 39 

var. sorcdiifcra 39 

FcncstcUa 
princcps525 

Fibulochlamys 429, 430,431 
ferruginosa 429, 430,432 

Aabcllospora 489, 494 
crassa 494 
irrcgularis 494 

Aammula 
purpurata 219 

Aavopannclia 43 
caperata 39. 547 

Aavopunctclia43 
flaventior39,44.229 

Fomitopsis 
pinicola 637. 639-641 

Fuckclia 
phacospermum 584 

Futigo 
scptica633 

Fum ago 
fagi 2 12 

Fumagospora 202 
capnodioidcs 209 
cistophila 209 
gaultheriae 208. 209,212 

Furia 441,443, 450,451 
americana 450 
c reatonotl 450 
c rustosa 451 
e llisiana 451 
ithacensis 451 
montana 451 
neopyra lida rum 451 
pleris 451 
sciar ae 451 
virescens 450 
vomitoriae 451 
zabri 451 

Gasparrinia 
microphylla 420. 422, 426, 427 

Gastrobolctus 
amyloidcus 272 
citrinobrunncus 272 
suilloides 272 
turbinatus 12 
xcrocomoidcs 272 

Gibbcra 5 17 
andcrsonii 519.520 
atrograna 595 
confertissima 578 
pilosclla 579 
symphoricarpi 519 

Gibbcridea 
symphoricarpi 523, 524 

Gigaspora 255, 668, 675, 676 
dccipicns 674, 676 
margarita 675 
ra misporophor a 667. 668, 669. 671-

675 
G1omcrclla 531. 532 
G1omerulomyces 429, 432,434 

fi bu1osus 429. 432 
G1omus676 

microcarpus 255 
GomphiiJus 

calicioidcs 405 
Gomphus601 

cavipcs 601. 604-606. 614 
subc1avacformis 605 
thiersii 272, 276 

Gonytrichum 679, 684, 691. 695, 696 
caesium 683 
chlamydosporium 683 
indicum 684 
macrocladum 683 
mirabllc 683 
ypsilosporum 683 

Gorgomyccs 385 
honrubiae 381 -385 
hungaricus 385 

Griphosphaerioma 
kansensis 520 

Gymnopilus 217,219 
calobasis 2 19 
janthinosarx 219 
luteocameus 272 
lutcofolius 219 
obscurus 272 
parvisquamulosus 272 
subtropicus 272 
t hiersii 217 -219. 272, 276 
viridans 219 

Gymnopus 
aurantiacus 80 

Gyrodon 93 
cxiguus 102, 104, 105 
merulioidcs 105 
monticola 93, 104-105 

Gyrodontium 601,606 
versicolor 60 I , 605. 606, 610. 614 

Hacmatemma 
hilarc 655. 659. 660. 663, 664 

Halosarphcia 
ratnagiricnsis 539 

Haplotrichum 
curtisii 429, 436. 439 
gracile 429, 436. 439 

Hcbcloma 187 
Hcliscus 684 
Hcndcrsoniclla 199. 202 
Hcptamcria 

clavicarpa 509 
Hercospora 

tiliacca 585 
Hcrpomyccs 565 



Hcrpotrichi a 524 
rhodosticta 579 
scparans 579 
symphoricarpi 523 

Hcrpotrichiclla 
pilosclla 507 

Hormoncma 
prunorum 206 

llydncllum 
pincticola 273 

Hygrophorus 
albincllus 273 
pcrfumus 273 
pyrophilus 273 
subcllcnae 273 

Hypoccnomyccs 42 
scalaris 39 

Hypocrca 
pulvin:na 641 

Hypogymnia 
cnteromorpha 39 
imshaugii 39 
pulvcrata 655. 659, 660, 664 
subphysodcs 405 
var. austcrodioides 405 

tubulosa 39 
Hypoxylon 

albocinctum 588 
albolanatum 592 
albostictum 591 
atrorufum 588 
atrov iridc 588 
bicolor 588 
bicoloratum 589 
bipapitlatum 591 
califomicum 589 
cincrcum 589 
cohacrcns 588 
commutatum 

subsp. holwayanum 589 
cylindrophorum 589 
discoidcum 589 
fibuliforme 589 
gcasteroidcs 593 
giganteum 593 
gigasporum 593 
glandiforme 593 
hacmatostroma 589 
holwayii 589 
hypophlacum 589 
invcsticns 589 
f. bakcri 592 

langloisii 593 
limoniisporum 593 
lucidum 589 
mammatum 589 
mclanaspis 592 
morgani 589 
multi forme 
var. cffusum 589 

nicaragucnsc 590 

notatum 590 
nuuallii 590 
occidentale 590 
ohicnsc 590 
pallidum 590 
papillatum 590 
picewn 590 
platystamum 590 
poliosum 594 
pulchrum 594 
rubiginosum 588-591 
rubrostromaticum 589 
sclcrophacum 590 
serpens 591 
stygium 590,591 
subchlorinum 590 
sublutcum 591 
lhouarsianum 590 
tinctor 591 
uuncatum 591 
vemicosum 591 

Hysterium 
clavisporum 509 

Immothia 
hypoxy1on 579 

Inocybc 181·183, 192 
subg. Inocybc 183. 185, 190 
subg. lnospcrma 183, 184 
subg. MaUocybc 183. 184 
sect. Cervicolorcs 183. 184 
scct. lnocybc 183, 190 
sect. lnocybium 183, 185 
sect. Rimosae 183, 184 
subsect. Acroconiatac 183, 187 
subsect. Cortinatac 184, 191 
subsect. Holocooiatae 183, 185 
subscct Marginatae 184, 190 
acystidiosa 194 
adaequata 184. 192. 193 
agardhii 184, 192 
agglutinata 192 
albodisca 190. 194 
amblyspora 186, 192 
anomala 192 
auricoma 188. 192 
bakeri 186, 188, 193 
brcsado1ac 190. 194 
brunnesecns 185, 193 
bulbosa 193 
calamistrata 184, 193 
califomica 194 
chelancnsis 192, 194 
chrysocephala 186 
cincinnatu1a 193 
cinnamomca 189, 193 
corydalina 193 
var. corydalina 188 

dccipicns 191, 194 
dccipientOidcs 194 
dulcamara 184, 193 
fallax 194 
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fastigiata 193 
fastigicUa 185, 193 
Oocculosa 190, 193 
fraudans 182. 188. 193 
fuscodisca 187. 193 
geophyUa 182. 193 

var. gcophylla 187 
var. li1acina 187, 193 
f. perplcxa 193 

godcyi 185. 193 
hemileuca 189 
hirsuta 
var. maxima 193 

hinclla 193 
var. hinclla 185 

insinuata 187. 193 
jurana 193 
kauffmanii 187, 193 
!accra 183. 189, 193 
lactior 186, 193 
lanuginosa 191. 194 
lcioccphala 186, 193 
lcptocyslis 182. 189. 192. 193 
lcptophylla 191, 194 
lilacina 193 
longicystis 192, 194 
menthi-gustans 187 
mixtilis 182. 191 , 194 
muriccllata 185. 186. 193 
nigrescens 191, 194 
oblectabilis 190, 194 
otida 190, 194 
o1ympiana 193 
petiginosa 192, 194 
phacocomis 
var. major 188, 193 

phaeodisca 189, 193 
phaco1euca 187, 193 
pudica 193 
pusio 188, 193 
pyriodora 193 
quictiodor 185, 193 
retipes 193 
rimosa 182. 185, 193 
scrotina 193 
sororia 193 
splcndcns 187, 193 
subbrunnca 193 
subdcsuicta 189. 193 
subochracca 188. 193 
umbratica 190. 194 
vaccina 186. 193 
variabiUima 182, 192, 194 
vinosistipitata 185, 193 
whitci 192, 193 

f. whitei 187 
xanthomelas 19 1. 194 

JulcUa505 
multiloculata 503, 505 

Karstenula 508 

Kciss1ericlla 
blepharospora 532 

Kionochacta 679,684.691. 694.696 
aristata 683, 694 
ivoricnsis 683, 694 
kcnicnsis 683, 694 
malaysiana 683, 694 
nanophora 683, 694 
pughii 683, 694 
ramifera 683, 694 
spissa 683. 694 
vinuosa 683. 694 

KirschtcinicUa 
applanata 579 

Ki~chtciniolhelia 
acthiops 579 

Kobayasia 134 
nipponica 134, 143 

Kocrbcria 
biformis 42 

Kommamyce 
latcritia 591 

Krctzsehmaria 
clavus 591 
pusilla591 
spinifcra 591 
turbinata 592 

Kruphaiomyccs 574 

Laboulbcnia 575 
Laccaria 

laccata 7 
L3chnocladium 601.608 

schwcinfunhiana 601 , 606 
L3ctarius 

argillaceifolius 
var. mcgacarpus 273 

californiensis 273 
cocosiolcns 273 
sulxlulcis 13 
thicrsii 276 

L3mia449 
Lasiosphacria 5(J1 
Lasiosphacris 507 
Lec3nia 706 

chilena 420. 422, 426. 427 
Lecanora 42,229.647. 697-699.706. 707 
subg. Plaeodium 699 
sect Cladodium 698. 699 
sect. Endochloris 699 
sect. Squamaria 709 
aipospila 706 
argopholis 227. 229 
a1ra 233 
bolandcri 697-699. 702-704. 706,707. 

709, 710 
bolcana42 
cacsiorubcUa 
ssp. mcrriWi 42 

carpinca 647 
chlorophana 38 



cinerea 38 
dispcrsa 420, 422, 426. 427 
effusa 647,648, 650 
fruticulosa 706 
garovaglii 42 
gibbosula 38 
hagenii 42 
laevata 38 
mellea42 
muralis 42, 234. 702 

var. diffracta 42 
var. versicolor 42 

pacifica42 
pallida 42 
phryganitis 697-699. 701, 702. 704. 706· 

710 
pinguis 699, 702. 706 
polytropa 229.233 
pulicaris229 
rubina 706 
rupicola 42, 229 
scotopholis 229 
thamnitis 698-700,702, 704-710 

Leccinum 93, 108 
sect. Lutcoscabra I 08 
acneum 273 
andinum 93. 106·108 
armcniacum 273 
brunncum 273 
califomicum 273 
constans 273 
insigne 

var. brunncum 273 
largentii 273 
manzanitae 2. 274 

var. angustisporac 274 
var. angustisporum 274 

montanum 274 
subalpinum 274 
subg1abripcs 108 

Lecidea 42, 226. 229. 233. 234 
atrobrunnea 38, 42, 44. 229 
carpathica 234, 236 
demissa43 
fuscoatra 38, 42, 229 
globifcra 44 
glomerulosa 42 
lurida 39 
mannii 42, 45 
novomexicana 44 
scalaris 39 
stigmatca 234 
tcssc1ata 38, 229 

LecideUa42 
carpathica 229, 234, 236 
cuphora 42 
stigmatca 229, 234 
subincongrua 702 

Leiodcrma 
amphibolum 655, 660, 664 

U:monnicra 489, 494 
tcrrestris 494 

Lempholemma 421, 424, 426 
Leocarpus 

fragilis 633 
Lepiota 239 
sect. Cristatac 239, 242 
SCCL Lilaccae 245, 248 
SCCL Stenosporac 242 
castancidisca 239, 244 
cristata 239·242. 244.246 
cristatoides 245 
1utcophylla 239. 274 
neophana 239, 245-247 
thiersii 239. 242-246, 274 

Lepraria 
neglecta42 

Leptocapoodium 
k.rameri 198, 202 

Leptochidium 44 
albociliatum 42, 229 

Leptogium 229 
califomicum 42, 229 
comiculatum 42, 229 
furfuraccum 42 
1accroidcs 655, 660. 662. 663 
lichcnoidcs 42 
minutissimum 42 
palmatum42 

LeptOnia 
lhicrsii 276 

Leptosphaeria 
subg. Massariosphaeria 508 
baldingcrae 5 14 
elavicarpa 509 
lasiodcrma 523 
occidcntalis 514 
phaeospora 512 
ramulicola 524 
sambucina 513 
typhicola 514 

Leptoxyphium 2 10 
Letharia 

columbiana 42 
Licea 

minima633 
LichineUa 

stipatu1a42 
Limacin.ia 

alaskensis 204 
multiseptal.a 2 13.214 

Limacinula 207 
anomala2ffl 

Lithographa 643 
tcsscrata 643·645 

var. nivalis 644 
var. petraea 644 

Lojkan.ia 
nuda 579 
scparans 579 

Lopadostoma 
caespitosum 592 
conorum 596 
formosum 580 
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microccium 580 
Lu1wonhia 539 

grandispora 532. 539 
Lycogala 

cpidcndrum 633 
flavofuscum 633 

Macrobiotophlhora 443, 456 
vcnnico1a 456 

Marasmicllus 
ramcalis 
var. califomicus 274 

Marasmius 7 1 
sect. G1obu1arcs 85, 100 
sect. Marasmius 71, 74 
sect. Ncosessi1cs 90, 91 
sect. Sicci 71, 80, 84, 85, 90, 91 
subscct. Neosessi1ini 90 
subsect. Pararotu1ac 74 
subscct. Siccini 80, 90 
subscct. Spaniophyllini 90 
scr. Actinopodcs 80 
scr. Hacmatoccphali 90 
scr. Lconini 90 
applanalipcs 274 
armcniacus 90 
capillaris 75 
ciliatomarginatus 71. 76-78. 80 
corrugatus 
var. aurantiacus 80 

dccipicns 85 
falcatipes 71, 85,87-9 1 
g1abcllus 81, 83. 84 
ilici co1a 71, 72-75 
ilicis 75 
pa1udigenus 71, 81 , 82. 84, 85 
po1ycystis 90, 9 1 
pusio 90 
var. guatopocnsis 90 
var. pusio 90 

rotalis 72 
SCOLOtCphrodCS 74, 75 
siccus 76, 81 . 85 
similis 84 
sullivantii 80 
tctrachrous 74, 75 
lhicrsii 274, 276 

Massalongclla 
carpinicola 587 

Massarina 497 
Massariosphacria 507, 508 

phacospora 508, 512 
rubicunda 508 
typhicola 514 

Ma5sospora 443 
Mcgalospora 

tubcrculosa 405 
Mc1anconis 

Liliacca585 
Mclanclia 43 

fuliginosa 42 
glabra43 

g1abroidcs 43 
incolorata 43 
multispora 43 
subargcntifcra 43 
subaurifcra 43 
subc1cgantula 43 
subolivacea 43 

Melaoo1cuca 
rcai 
var. texana 274 

Mc1anomma 500 
subg. Chaetomaslia 507, 508 
atrogranum 595 
cancscens 500 
cucu rbitarioidcs 507 
g1acia1c 512 
hirtu1um 507,512 
hispidu1um 507 
hypoxy1on 578 
piloscllum 507 
plcjosporum 507 
sambuci 513 
suldcnsis 512 

Mclio1opsis 
hctcromc1cs 200, 212 

Mclogranuna 
aclhiops 582 
campy1osporum 583 
1ateritia583 
vagans 583 

Menispora 679. 683. 684. 691 , 695. 696 
britannica 679,683, 691. 695, 696 
ciliata 683, 695 
glauca 683, 695 
manitobacnsis 683, 695 
tortuosa 683, 695 
uncinata 679, 683, 691, 695, 696 

Mcnisporopsis 679,684,691,694,696 
1udoviciana 683 
novac-7.clandiac 683 
pirozynskii 684 
p1ciosetosa 683 
profusa 683 
thcobromac 683 

MERISTAC RACEAE 456 
Mcristacrum 443, 456, 457 
Micmmphalc 

art>utico1a 274 
sequoiac 274 

Microthc1ia 
acccdens 524 
ce1tidis 520 
incrustans 579 
vagans 524 

Mollisia 647 
1esdainii 647,648 

Montagnula 507. 508 
hinu1a5 12 
infcmalis 508 

Morchclla 17, 18 
cscu1cnta 17 



Morfca211 
a1askensis 204 
hcndrickxii 208 

Mucilago 
cru~1acca 633 

Mutinus 
caninus 148 

Myccna 3 
Mycosphacrella 

acervata 582 
Mycothyridium 

amcricanum 596 
antiquum 595 
pallidum 596 
sti1bostomum 596 
syringac 597 
vi tis 597 

Naetroeymbc 
scoriadca 202 
stcvensonii 207 

Nanomyccs 565 
Ncodcightonia 

ramulicola 524 
Ncofusce1ia 43 

1oxodes 43 
Neoz.ygitcs 442,443, 457 
Nephroma 

laevigatum 38 
Ncsolechia 

1csdainii 647, 648 
Nicbla 702 
Nonnandina 

pulchclla43 
Nummularia 

albosticta 591 
latcritia 591 
pc7Jzoidcs 591 
rcpanda 591 
var. wnata 591 

rufa 591 
subapiculata 591 
vcmicosa 591 

Numulariola 
albosticta 591 
cylindrophora 589 

Ochrolcchia 
subpallcsccns 43 
upsalicnsis 43 

Opcgrapha 
tcsscrata 644 

Ophiocapnocoma 
multiscptata 214 

Ophiostoma 637,64 1 
angusticollis 641 
cpiglocum 641 
grande 641 
microsporum 64 1. 642 
nigrocarpum 64 I 
polyporicola 637 -641 
roraimcnsc 64 I 

Ot.thia 517, 518 
clcmatidis 522, 523 
distcgiae 519,520 
fendleraecola 519. 520 
fruticola 522 
hypoxyloides 578 
lisae 523 
qucrcico1a 524 
spiraeae 517 
symphoricarpi 519,520 

Pagidospora 431 
Pandora 441 , 443,446, 451 

blunckil 452 
brahminae 452 
bullata 452 
calliphorae 452 
dacnusae 452 
delphacis 452 
dipterigena 452 
echinospora 452 
formicae 452 
gammae 453 
gloeospora 453 
kondoiensis 453 
neoaphidis 452 
nouryi 453 
phalangicida 453 
suturalis 453 

Pannaria 42, 43 
amphibc1a 660 
amphibola 660 
lcucophaea 43, 229 
lcucostictoides 4 3 
praetcnnissa 43 
thysanota 663 

Pannularia 
amphibcla 660 

Papulospora 434 
Parapannclia 400 

subtropica 400 
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Pannelia 43, 399, 402, 421. 424, 426 
sect. Parapannclia 400 
adhaercns 404 
adplanata 404 
agamalis 399 -401 
applicata 403 
amoldii43 
caliginosa 400 
cape rata 39 
conspersa 402 
cumbcr1andia 45 
elcgantul a 4 3 
eruptens 402 
navcntior 39 
geckonalis 399, 400-402 
glabra43 
glabratu.1a 42 
inconspicua 403 
ioannis-simac 45 
ischnoides 400 
isidioty1a 43 
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kurokawac 405 
lcsothocnsis 403 
lincola45 
mclticana45 
mixta 399, 402 
mougcotii 402 
mudata 
var. pulvcrata 659 

multispora 43 
natalcnsis 402 
ncoquintaria 400 
novomclticana 45 
numinbahcnsis 400 
paradoxa 402 
pcrrunctata 399, 402. 404 
pcrlata43 
phyllodactylaris 399. 402 
protodysprosa 399. 403 
pscudoaspcra 43 
pscudoglabra 43 
qucrcina 43 
rugulosa 403 
sa lax 399. 403 
saniensis 399, 403 ,404 
saltalilis 43 
spissa 404 
stuppca43 
subargcntifcra 43 
subauri fcra 4 3 
subolivacca 43 
subramigcra 404 
subrudccta 44 
sulcata 43 
tantillum 399, 403 ,404 
taractica 45 
umtamvuna 399. 403,404 

ParmclicUa43 
amphibola 660 
cyanolcpra 229 
practcrmissa 43 
thysanota 655. 660, 663. 664 

Parmclina43 
qucrcina 43 

Parmotrcma 43 
arnoldii 43 
chincnsc43 
stuppcum 43 

Parodiclla 518 
fruticola 522 

Pchigcra 
coil ina 44 

Pchosphacria 
canadensis 596 

Pchula 
bolandcri 229 
cuploca44 
omphali7.a 227, 230 
zahlbruckncri 38 

Penicillium 250 
PcJvjgia 

turbinata 592 
Pcridiothclia 538 

Pcroncutypa 
hctcracantha 587 

Pcroncutypella 
capillata 597 
microcarpa 597 

Pcnusaria 
albescens 44 
amara44 
chiodectonoides 44 
locanina44 

Phaoochactia 
arlJutifoliae 207, 209 

Phacophyscia 702 
orbicularis 44 

Phacosaccardinula 
anomala214 
dcmatia 198, 202,208,213,214 

Phacosphacria 
baldingcrac 514 
bcrlcsci 510 
clavispora 509 
typhicola5 14 

Phacoxyphiclla 202-205 
flshcri 197, 199, 201-203. 205. 206 
morototoni 199.208 
waltcri 199 

Phallus 
impudicus 148 

Phi yetis 
argena 44 

Phomatospora 
wistariac 592 

Phragmodiaponhc 
tiliacca585 

Phylloporus 93, 99, 100, 102 
bolctinoides 274 

Physarum 
cincreum 633 
comprcssum 633 
lcucophacum 634 
nutans 634 
pc-Liwidcwn 634 
pusillwn 634 
straminipcs 634 
vcmum 634 

Physcia 226, 704 
adsccndcns 44, 230, 423, 424, 426, 427 
aipolia44 
alba44 

var. obscssa 44 
albinca 44 
cacsia234 
callosa44 
ca.scadcnsis 44 
grisea 

f. dctcrsa 44 
f. cntcroxanthclla 44 

lcptalca 44 
mcxicana44 
millcgrana44 
orbicularis 44 



phaca44 
pulvcrulcnta 44 
scmipirmal41 44 
stcllaris 44. 230 
tcnclla 44 

Physconia 
dctersa 44 
distona 44, 230 
CntCI'OX3lltha 44 
grisea44 

f. isidiigcra 230 
muscigcna 44 

Pilobolus 395-397 
crystallinus 396 
klcinii 396 
roridus 396 

Piptoporus 
bctulinus 633 

Placodium 709.710 
sect. Titamnonoma 698 
saxicola 234 

Placographa 
tcsser:ua 644 

Placynthium 
nigrum 230 

Plcosphacria 
sal icina 208 

Plcospora 
antiqua 595 

Plowrightia 
fruticola 522. 523 
symphoricarpi 518-520 

Podosordaria 
lcporina592 
mcxicana 592 

Podoxyphium 210 
yuccac 210 

Polycauliona 698 
bolandcri 699 
thamnitis 699 

Polychaete II a 
arnucariac 209 

Polychacton 210 
Polychidium 44 

albociliatum 42 
Polycladium 379 

cquiscti 379 
Polyporus 634 
Poronia 

lcporina 592 
manuta592 
turbinata 592 

Porphyrellus 
subvirens 94 

Porpidia 
urbansky3lla 405 

Protogauticria 
substriata 274 

Protophallus 135 
brunncus 137 
jamaiccnsis 138 

Protoventuria 517 

Protubcra 133- 138, 146, 148 
africana 133-135, 140, 149 
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borealis 133, 134. 136. 137. 140. 143. 
144. 149 

brunnca 133, 135. 137, 138. 149 
clathroidca 133-135. 138. 140, 146, 148. 

149 
jarnaiccnsis 133, 135. 138-140, 143. 149 
maracuja 133. 134, 138. 140, 142, 144, 

148. 149 
nipponica 133. 134. 139. 140. 143, 144. 

149 
sabulonensis 133. 144. 146, 148, 149 

ProtubcrcUa 134 
borealis 134, 136 

PsalliOta 120 
Psathyrella 

atrospora 274 
cllenac 
var. yubacnsis 275 

griscopallida 275 
lithocarpi 275 
scquoiac 275 
tcxcnsis 275 
thicrsii 276 

Psathyrophlyclis 
serpentaria 405 

Pscudevcrnia 39 
Pscudocyphcllaria 

anomala44 
anth raspi s 44 

Pscudotthia S 17 
symphoricarpi 517. 519-520 

Pscudovalsa 
comploniae 582 
texcnsis 584 

Psora 42, 709 
ealifomica 44 
g1obifera 44, 230 
nipponica 44 

Psoru1a 
rufonigra 230 

Pulvcroboletus 100 
Punctelia 43 

stictica 704 
subrudccta 39,44 

Pycnoporcllus 
metarnorphosus 436 

Pycnothelia 706 
Pyrenopsis 

phaeococca 230 
Pyrcnula 

impcrfecta 581 
Pyricularia 

aqualica 497 
submersa 497, 500. SO I 

Pyrrhoglossum 219 
lilacinum 219 
lilacipcs 219 

Quadricladium 489 
aquaticum 489. 490. 492. 494 



732 

Ramalina 
ecklonii 423, 424, 426 
farinacca 44 
lcptocarpha 44 
mcnzicsii 44 

Ramaria 601 
subg. Echinoramaria 609 
ser. Grandisporae 609. 6 10 
amyloidea 610 
apiahyana 610 
aurca610 
cclcvircsccns 610 
claviamulata 610 
cyanoccphala 601.608.610 
flavobrunncsccns 610 
formosa 610 
grandis 609 
guaycnsis 610 
moUcrana 610 
nigrcsccns 610 
stricta 610 
thicrsii 276 
vclocimutans 610 
vema 610 
zippclii 601. 609. 610 

Ramonia 
gyalcctiformis 226. 230 

Rcquinclla 538 
Rhizocarpon 232. 235 

bolandcri 42. 44.230,234. 235 
effiguratum 235 
ferax44 
gcographicum 230, 232, 236 
grande 230 
sphacricum 235 
viridiatrum 230, 232, 235, 236 

Rhizophila 527 • 531.532 
marina 527, 528, 529,531,532 

Rhizoplaca 
chrysolcuca 230, 706 
glaucophana 38 
marginalis 38 
melanophthalma 230. 698 

Rhizopodomyccs 565 
Rhizopogon 134. 136 
Rhodocybc 47.48 
sect. Rhodophana 47,50 
carloltaC 48 

var. carlottac 4 7. 48 
var. vinacea 47-49 

ccccnlrica 50 
mycenoidcs 50 
nitcllina 50 
priscua 50 
spcciosa 50 
trachyospora 47, 48. 50. 52 
var. griseoviolacca 49 • 52 
var. purpureoviolacea 49 . 50. 52 
var. Lrachyospora 47. 49. 51,52 
var. vinacea 49 , 52 

Rhopographus 
clavisporus 509 

Rinodi.na 
hallii45 
tcphraspis 230. 232 

RoseUinia 539 
abictina 
var. Lrichota 592. 595 

aloolanata 592 
arctispora 592. 595 
bakcri 592 
bicolor 592 
bigcloviae 592 
cacspitosa 592 
comprcssa 592 
confcrtissima 593 
gcasteroidcs 593 
gigantca 593 
gigaspora 593 
glandiformis 593 
hystrix 593 
kcllcrmannii 593 
langloisii 593 
limoniispora 593 
macouniana 593 
macra 593 
mcgaloccia 593 
mclalcuca 594 
muriculata 594 
obliquata 

var. americana 594 
ostiolata 594 
ovalis 594, 595 
parasitica 594 
pinicola 594 
poliosa594 
pulchcrrima 594 
pulvcracea 595 
subcompressa 594 
!helena 
var. tcrrestris 594 

trichota 594. 595 
xylarispora 594. 596 

Scirrhi a 
insculpca 523 

Scolecoxyphium 202 
amcricanum 210 

ScutcUospora 675 
hctcrogama 675 
peUucida 675 

Scytinostroma 608 
Skyttca 647. 648 

cruciata 648 
lesdainii 648 • 649 

Sphaeria 
abietina 
var. Lrichota 592. 594 

antiqua 595. 596 
arctcspora 592. 595 
atrograna 578. 595 
bisphaerica 595 



lissicula 582. 595 
hinula 512 
lcucobasis 580, 595 
monuosa 580. 595 
multiform is 

f. cffusa 589 
oronocnsis 579, 595 
ovalis 594, 595 
pholidigcna 581. 596 
picacca 580. 596 
ramulico1a 524. 525 
sabalcnsioidcs 581. 596 
xylariacspora 594. 596 

Sphaerophorus 
globosus 38 

Sphaeropsis 525 
cc1tidis522 

Sphalcromyccs 
la.throbii 575 

Spla.nchnoncma 
mclantcrum 579 

Sporothrix 637, 639, 641 
curviconia 641 

Sporotrichum 435 
aurantiacum 429, 436 
azurcum 429, 435, 436 

Stcmmatomyccs 575, 576 
Stcmonitis 

virginicnsis 634 
Sticta 

fuliginosa 45 
Stigmatomyccs 566. 570, 572. 575. 576 
Stilbothamnium 250 

togocnsc 249-251 
Strigopodia 

batistae 205 
Strobilomyces 93 

confusus 109 
Strongwcllsea 443 
Sugiyamaemyces 565. 566, 572. 574-

576 
orousettii 565. 566-568. 570, 572 

Suillus 
acerbus 275 
fuscotomentosus 275 
glandulosipes 275 
kaibabensis 275 
luteus 93 
monticola 275 
occidental is 275 
pungens 275 
rcticulatus 275 
riparius 275 
volcanalis 275 
wasatchicus 276 

Symphytocarpus 
ftaccidus 634 

Tarichium 443 
gammae453 

Tctoschistes 
chrysophthalmus 423, 424, 426. 427 

Tcphromela 
atra 230 

Tctraposporium 489, 494 
11laxtcrogastcr 

sect. Aporpogastcr 66 
conicum 65-67. 70 
porphyrcum 65-68 
thicrsii 65 -70. 276 

Thaxtcrosporium 442,443 
Thclephora 601,612 

aurantiotincta 601. 610.612 
Thclidium 227.230 
Thelomma 

mammosum45 
Thyridaria 

comptoniae 582 
lateritia583 
tcxensis 584 

Thyridella 
canadensis 596 

Thyridium 
americanum 596 
antiquum 595, 596 
canadensc 596 
pallidum 596 
stilbostomum 596 
syringae 596 
tuberculatum 525 
vitis 597 

Tonini a 
aromatica 230 
squat ida 230 

Tramctes 
trogii 623 

Trematosphaeria 
phaeospora 512 

Tremella 
fuci formis 641 

Trichia 
varia 634 

Tricholoma 130 
Tuber 

candidum 392 
haricnessii 392 
melanosporum 392 
tcxense 387, 388,391-393 

Tubifera 
ferruginosa 634 

Tuckennannopsis 39 
chlorophylla 45 
merrillii 45 
orbata45 

Tulostoma 
thiersii 276 

Tylopilus93 
ammiratii 276 
humilis 276 
niger Ill 
nigerrimus Ill , 112 
nigropurpurcus Ill 
obscurus 93, 109-112 

Typhula 
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idahoensis 260. 264 
ishikariensis 260, 264 

Tyromyccs 
stipticus 637, 638. 640 

Umbilicaria 38 
kraschcninnikovii 231 
phaca 45, 231 
polyphylla 45 
polyn:hiza 45 

Unguiculariopsis 647. 648. 650 
jamaicensis 
thallophila 647.648 

Unguiculella 650. 652 
aggregata 650 
j amai<:ensls 650, 652,653 
mcUolicola 650 
oregoncnsis 650. 652 

Urosporctta 
alabamicnsis 581 

Usnca 38.45 
ari zonica 4 5 
cavemosa45 
igniaria 423. 424, 426. 427 
Lrichodca 45 

Valsa 
acervata 582 
canodisca 587. 597 
capiUata 587,597 
caryigcna 582 
ceanothi 525 
celastrina 582 
ooUariata 582 
oomula582 
oomuta582 
dcusta 587. 597 
fibritecta 583 
hochclagae 583 
juglandina 588, 597 
lutescens 588. 597 
maclurae 588. 597 
macounii 583 
megas1oma 583 
microcarpa 588. 597 
microstcga 584 
minima584 
radiata 584 
rugiclla 588. 597 
twnida585 
venusta 588, 598 
vi tis 586 

Valsaria 
acthiops 582 
insitiva 582 
magnoliae 524. 525 
pustulans 584 
symphoricarpi 519 

Valsclla 
putchcrrima 586 

Vararia 608 

Varicosporium 379 
delicatum 379 
clodeae 379 
scopa rium 375 -379 

Vcrrucaria 226. 233 
acthiobola 23 I. 233 
margacea 23 I. 233 
maura 704 
muralis 231 
nigrescens 231 
viridula 231 

Vcrtixorc 
atronitidum 206. 207 

Xanthoparmelia 43, 541, 542. 544, 546· 
548.550,553.555-557,560.562.563 

afrolavlcola 541 , 542 
amphixanthoides 558. 561 
amplexula 543 
amplexuloides 541 . 542. 559 
angustiphylla 556 
applicata 403 
auslana 541. 543, 544 
brcviJobata 403. 404 
catarinae 541. 543. 544 
chalybaeizans 561 
chlorochroa 551, 561 
cirrhomedullosa 54 1, 544, 54 5 
colorata 543. 552. 554. 556 
coneruptens 541,545,546 
conjuncta 541, 545,546.562 
crassilobata 552 
cumberlandia 45, 226. 231. 236 
difTractaica 403 
cruptens 402. 545. 558 
filarszkyana 554 
granulata 541. 545,546 
harr isil 541. 546, 547 
hypopsila 543 
idahoensis 541, 547. 548 
imbricata 541. 547. 548 
inoonspicua 403. 404 
inftata 541. 548. 549 
isidiascens 543 
keralensis 564 
khomasiana 541. 548. 549 
kiboensis 559 
kolisephola 54 1, 549,550 
lavicola 541 
lesothocnsis 403, 545 
lincola 45 
lipochlorochr oa 541, 550, 55 I 
luderitziana 541, 550. 55 1. 554 
luminosa 561 
lusitana 556 
mapholanengensis 541. 550. 55 I 
maxima 541. 552,553 
mexicana45 
microspora 562 
mougcotii 562 
mougcotina 562 
multipanita 556 



natalensis 402, 404 
naudesnekia 403, 404, 562 
ncosyncstia 559 
neowyomi ngens is 541, 552, 553 
norcolora ta 541. 553, 554 
norlobar onica 54 1. 553, 554 
norwaltcri 541.55 1, 554,555 
novomcxicana 45 
paradoxa 402 
prodomokosii 549 
protodysprosa 403 
protolusitana 541,554,555 
protoquintaria 54 1,555. 556 
pscudocongcnsis 562 
psornorstictica 54 1,555, 556 
pustu1ifera 402 
pustulosoredia ta 541, 556, 557 
rugu1osa 403 
salamphixantha 541.557, 558 
salcruptens 541. 557, 558 
salkibocnsis 541, 557. 558 
sanicnsis 403.404 
scabrosa 543 
shebaicnsis 562 
springbokcnsis 54 1, 559, 560 
stcnosporonica 562 
subamplexuloidcs 541, 543. 559. 560 
subbullata 541. 559.560 
subcolorata 545 
subconvoluta 541,560. 561 
subdccipicns 549 
subluminosa 541,56 1, 563 
submou geotii 541, 56 1, 563 
substenop hylloides 541. 562,563 
taractica 45 
tsek cns is 541, 562,563 
umtamvuna 403, 404 
waltcri 551 , 554 
wcbcri 549 
wyomingica 552, 561 

Xanthoria 231 
candc1aria 45, 704 
fallax 45 
lobulata 45 
parictina45,423,425,426 
polycarpa 45. 425, 426 

Xcnasma432 
Xcrocomus 

g1obuligcr 100 
subtomcntosus 101 
truncatus 102 

Xylaria 283. 284. 289, 292. 295, 296, 300, 
306, 316, 320.324. 326,330. 334, 343, 
353. 358, 362-369 

adsccndcns 290, 301. 302, 364 
acmulans 363 
a lata 283, 293. 301 , 302, 334 
allantoidca 286, 302. 304 
amphithcle 283, 300, 304, 334 
anisoplcura 285. 289, 304. 308, 310. 367 
apiculata 318 
arbuscula 293, 295. 299. 304. 306. 310. 
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312,3 14,318,35 1 
aristata 298,314,343,366 
bamboocnsis 294,306,316, 336 
bcrke1eyi 367 
biformis 367 
brachiata 29'1, 318, 320 
brevi pes 296, 306. 320 
chardoniana 592 
claviceps 283, 290, 308, 320, 336 
coccophora 297, 308, 324. 352 
comosa 285, 308. 324, 326 
comosoides 326 
compressa 324 
comiculata 287.308.310,328 
comiformis 334 
cubcnsis 286, 328, 329, 346 
cuna 291, 310. 329, 330 
cy1indrica 598 
dcalbata 345 
dichotoma 294, 310, 330 
cntcrogcna 286, 310. 3 12, 332. 333, 338 
fccjccnsis 290, 296, 312. 316, 320. 333, 

334. 336, 365, 371 
fockci 284 
globosa 308,310,367 
gracillima 293, 312. 336. 338, 344 
grammica287, 3 12,314,338. 340.345 
guazumae 283, 298,316,336, 340, 

343 
guyanensis 287, 314. 341. 342 
heloidea 341 
hypcrythra 322 
hypoxy1on 347 
ianthina-vc1utina 299. 316. 330. 342. 343 
inacqualis 299, 338, 343, 344 
jurucnsis 297, 314, 336. 344 
kcgcliana 287, 314, 338, 344, 345 
lacvis 286, 316, 336, 345, 346 
longiana 295, 326, 346, 347 
1ongipcs 283-285, 288, 316. 347. 348 

var. tropica 283, 288, 316. 336, 34 8 
lutcostromata 365 
magniannula ta 283,294, 318,334. 

348,349 
magnoliac 285,298, 316, 318.330. 343. 

349,350 
maitlandii 292,318,350,351 
mcllisii 318, 351 

var. nuda 297, 318, 351 
microccras 297, 320, 351 
multiplex 293, 320, 352, 353, 364, 598 
muscula 292, 320, 353 
myosurus 368 
nigrcsccns 285, 320, 338, 346, 354 
obovata 361 
ophiopoda 288, 359 
oxyacanthac 285, 300, 320, 354, 355 
pallida 292, 322, 355 
pallidc-ostiolata 288. 322. 338, 356 
pcrsicaria 285, 299, 322, 356, 357 
phyUocharis 301. 322. 357. 358 
poitci 287.342, 358 
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po1ymorpha 285.288. 324. 358-362, 365 
rhytidophloea 371 
scabriclavu1a 283. 294, 324. 336. 360 
schweinitzii 289. 324, 359. 361 
scruposa 289. 324, 328. 356, 360, 362 
sieu1a 

f. major366 
squamu1osa 283, 291, 330, 334, 368 
te1fairii 287. 332. 369 
teres 598 
uniapicu1ata 283, 290. 330. 336. 370 
venustu1a 287, 340 

Xy1osphaera 338. 351. 356 
mellisii 3 18 

var. nuda 351 
Xy1osphacria 

americana 596 
antigua 595 
bmchystoma 580 
mortuosa 595 
pallida596 
sti1bostoma 596 
syringae 596 
vi tis 597 

Zakatoshia 684. 691. 695 

hirschiopori 683, 694 
Zanc1ospora 684, 691, 695, 696 

austroamericana 683, 694 
brcvispora 683, 694 
mystica684 
novac-zc1andiac 683. 694 

Zcugandromyces 575 
Zoophlhora 441-444, 450, 451. 453. 459 

subg. Erynia 448 
subg. Furia 450 
subg. Pandora 451 
a nglica 453 
anhuicnsis 453 
aphid is 453 
canadensis 453 
crassitunicata 453 
gcomctralis 453 
1anccolata 453 
occidcntalis 453 
oriental is 453 
pctchii 453 
phal1oidcs 453 
phytonomi 453 
radicans 450, 453 
vomitoriac 451 

Zygncmomyccs 443. 456. 457 
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ERRATA, VOLUME THIRTY-ONE 

Page 485 fig. 1 
489line 44 

scale bar should read 1.5 mm, Mt 1.5 IJ.m 
for (1986): read(1987): 

46 for 23:50 1-507. read 28:501-507. 

ERRATA, VOLUME THIRTY-FOUR 

Page 38 line 41 for tesselara read ressellara 
49 line 17 for trachyosporwn var. trachyosporwn 

read trachyospora var. rrachyospora 
27 for trachyosporwn vars. griseovwlacewn and purpureovw/acewn 

read trachyospora vars. griseovw/acea andpurpureovwlacea 
lines 29,32,33,37,38 for trachyosporwn read trachyospora 
line 34 for rrachyosponun var. griseoviolacewn 

read tracyospora var. griseoviolacea 
36 for trachyosponun var. purpureoviolacewn 

read trachyospora var. purpureoviolacea 
38 

50 line I 
for grLteoviolacewn read griseoviolacea 

for trachyosponun var. purpureoviolacetun 

165 
197 
198 
200 
20 1 
202 
203 
208 

read trachyospora var. purpureoviolacea 
line 7 for~ read .LWUa 
line 11 for dematum read dematium 
lines 18,21 for dematym read dematium 
line 3 for demamm read dematium 
line 20 for dematum read dematium 
lines 20, 22, 40 for dematum read ciematium 
line 47 for dematum read dematium 
lines 8, 14 for dema!Um read dematiym 
line 28 for dematum read~ 

213 lines 9, 12, 15 for dematum read <lematiym 
line 37 for Anhroboytmm read Anhrobonyum 

214 lines 9, 10 for mulriseptatum read mulriseptata 
234 line 12 for saxicolum read~ 

23 for Lecidella carpathica read Lecidclla carpathica 
37 for Asoicilictu.m read Aspicilietum 

235 line 12 for ochraea read ochracea 
22 for spahaericum read sphaericum 

lines 37. 39 for Aspicilictum read Aspicjliemm 
236 lines 2, 3, 6, 12 for Aspicilictum read Aspicjljetym 

line 9 for carparica read car:pll!hica 
250 line 13 for togoense read toeoensjs 
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