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THE ANAMORPHS OF DIATRYPELLA PROMINENS
AND EUTYPELLA SABALINA

Dean A. Glawe
Department of Plant Pathology
University of Illinois
Urbana, IL 61801

and

John P. Jones
Department of Plant Pathology
Louisiana State University
Baton Rouge, LA 70803

Previous studies have shown that species of
Diatrypaceae often form anamorphs with both percurrently
and sympodially proliferating conidiogenous cells (e.g.,
Glawe and Rogers, 1984; Abe, 1986; Glawe and Jacobs, 1987;
Rappaz, 1987). Recently we obtained collections of
Diatrypella prominens (Howe) Ell. & Everh. and Eutypella
sabalina (Cooke) Ell. & Everh., and studied the anamorphs
of these species. As detailed herein, anamorphs of both
are typically diatrypacecus in their features of conidial
and conidiomatal morpholeqy, and conidiogenous cell
proliferation.

Cultures were started as described previously (Glawe
and Rogers, 1984), and maintained on Difco potato dextrose
agar at 20 C under fluorescent light with a daylength of 10
h. Ceollections were deposited in ILLS.

Diatrypella prominens, anamorph, Figs. 1-6.

Anamorph on host not seen. Cultures covering 9-cm-
diam culture plates in 14 days, producing ccnida in 30
days. One-month-old colonies white, cottony; reverse off-
white to yellowish. Conidiomata pycnidial, composed of
loosely woven dark hyphae; subconic, black, producing oray
conidial masses. Conidiogenous cells cylindrical, tapering
toward apex, proliferating sympodially (Figs. 1, 2, 4),
percurrently (Figs. 5, 6), or both ways, (10.4-)12-18.4
(=19.2) X (1.6=)2-2.4 um. Conidia hyaline, filiform,
slightly to moderately curved (Fig. 3), with flat bases,
21.6-34.4 X 1.6-2.4 um.

Collections from which cultures were started: Jones,
J. P., 26.V.1986, Louisiana State University campus, Baton
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Figs. 1-6. Anamorph of Diatrypella prominens in

culture. 1. Conidicgenous cells with lateral succession
scars (arrows) indicative of sympodial preliferation. 2.
Conidiogenous cell with new conidium (arrow) developing to
side of mature conidium. 3. Conidium. 4. Apical region
of conidiogenous cell with lateral conidial succession scar
(arrow) indicative of sympodial proliferation. 5, 6.
Conidiogenous cells with annellations (arrows) indicative
of percurrent proliferation. All X2500, by Nomarski
differential interference contrast microscopy.
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Rouge, East Baton Rouge Parish, Louisiana, on Platanus sp.
Glawe, D. A. 1I.1987, West Washington Street, Urbana,
Champaign Cec., Illinois, on Platanus occidentalis L.

Eutypella sabalina, anamorph, Figs. 7-17.

Anamorph on host: Conidiomata immersed in host,
pycnidial, multiloculate (Fig. 7), 0.6-0.8 mm diam, lined
with palisades of conidiogenous cells. Conidiogenous cells
arising from interwoven hyphae or pseudoparenchyma,
cylindrical, tapering toward apex, proliferating
sympodially (Figs. 8-10) or percurrently, 8.8-22.4 X 1.6-
2.8 yn. Conidia hyaline, filiform, moderately to strongly
curved (Figs. 11, 12), with flat bases, 12=-17.6 X 0.8-1.2
pm. Cultures covering 9-cm-diam Petri plates in about 10
days, producing conidia in 19 days. One-month-old coleonies
white, felty, with gray to black areas of aerial hyphae.
Conidiomata sporodochium-like, producing conidia in light-
colored masses. Conidiogenous cells arising from interwoven
hyphae or pseudoparenchyma, or borne on short, branched
conidiophores arising from hyphae; cylindrical, tapering
toward apex, proliferating sympodially (Figs. 13, 14) or
percurrently (Figs. 15-17), 12-24 X 1.6-2.8 pm. Conidia
hyaline, filiform, moderately to strongly curved, with flat
bases, 12-20 X 1.2-1.6 um.

Collection examined, and from which cultures were
started: Jones, J. P., 17.11.1984, East Baton Rouge
Parish, Louisiana, on Sabal minor (Jacq.) Pers.

Illinois Agricultural Experiment Station Project 68-
312. We thank Drs. L. M. Carris and J. D. Rogers for
reviewing the 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 conidicgenous cells lining
locules, ca. X250. 8. Conidiogenous cell with lateral
conidial succession scar (arrow) indicative of sympodial
proliferation. 9, 10. Apical regions of conidiogenous
cells with conidia (arrows) developing to the sides of
mature conidia. 11, 12. Conidia. 13-17. From cultured
material. 13. Apical region of conidiogenous cell with
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 PRELIMIMARY ACCOUNT OF XYLARIA OF MEXICO
Felipe San Martin Gonzalez

Instituto Tecno]dﬁico de Ciudad Victoria
Ap. Post. no, 175
cd. Victoria, Tamaulipas, MEXICO

and
Jack D. Rogers

Department of Plant Pathology
Washington State lIniversity
Pullman, WA 99164-6430

ABSTRACT

A preliminary account of Xylaria in Mexico is pre-
sented, based primarily on colTections from the states of
Chiapas, Nuevo Leon, Quintana Roo, and Tamaulipas. The
following new species are proposed: X. alata, X.
amphithele, X. claviceps, X. guazumae, X, magniannulata,
X. scabriclavula, X. sguaﬁilosa, and X. uniapiculata. A
new variety, tropica, 1s proposed for X.  longipes. In
addition, nine taxa are discussed, but remain 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 is a cosmopolitan genus,
reaching 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 species of Xylaria had been collected and were
represented by specimens 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. Indeed, Xylaria taxonomy has
become vastly more complicated with the new additions
from the tropics. For example, Rogers et al. (1988)
published a treatment of Xylaria from Cerro de la
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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. Dennis (1970) had presented keys
to 47 taxa from Venezuela and adjacent countries.
Roughly half of the taxa described by Rogers et al.
(1988) were not included by Dennis (1970). Similar
patterns are emerging 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 Ledn and Tamaulipas and
the southeastern state of Quintana Poo and the south-
southwestern state of Chiapas. These collections were
brought to Washington State lniversity in January, 1988
by FSMG where he spent the next three months in collabor-
ation with JDR, thanks to financial support from USAID.
Tn addition, JDR had previously examined about 80
specimens from herbarium XAL kindly provided by Gastén
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. Current collecting in México, however, will
emphasize the collection and preparation of specimens for
culture studies.

We consider the present study to be preliminary.
Nonetheless, 63 taxa are reported herein. Eight new
species, one new 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 Pérez-Silva
(1975) where 12 species were discussed. We have encounted
every species discussed by Perez-Silva except X. fockei
(Mig.) 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 México. Tt
is noteworthy, however, that X. longipes -- primarily a
north temperate species -- was foung 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 atypical specimen of X. longipes was collected in the
southern state of Chiapas and és considered by us to be a
new variety. Other temperate to subtropical species
encountered in the northern states are X. magnoliae, X.
oxyacanthae, X. persicaria, and X. polymorpha. The former
3 species were collected largely from expected hosts or
host families. On the other hand, basically subtropical
or tropical species such as X. an1sopleura are widespread
in México as are representatives of the more cosmopolitan
arbuscula complex.

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

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

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

with perithecial contours, coarse ostiolar

papillae, wrinkles, or combinations of

these features. . . . . . . W ow . aim A e ke d 11

2. Fertile part subglobose to ob1ong,
blackish with white polygonal patches,
becoming hollow, on narrow tomentose
stipe, 3.5-5 cm total length X 4,5-5
mm diam. Ascospores (25-)29-33(-36)

X 7-8(-9) ym, with abrupt pinched

SNASLE &5 128 Bt Roll 1ot o [R.ke! =N o0 £ = X. aff. comosa
2. Combination of features differing
Trom abovel «v e & s o a & i ¥ WG O e S

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 cm 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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Combination of features differing from above. . . .4

4. Fertile part conical, on short to
long, stout, pannose stipe, 1.8-6.8
cm total length X 0.4-3 cm diam;
whitish to yellowish, with umbili-
cate or somewhat raised ostioles.
Ascospores (19-)20-23(-25) X 8-9.5
(-10) um, with broadly or narrowly
rounded ends and spiralling germ slit. . . . .

.............. X. aff. enterogena
4, Fertile part cylindrical, clavate,

OV EPPegUlar <« .o % = e o (v i e e w o 9D
Stromata at first copper-colored, often
DIAackeming.: o« « o & oo o @ e & @ w8 mow § e 6
Stromata at first of another color. . . . . . . .. 8

6. Fertile part clavate on short stipe,

1.7-5 cm 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) um

the germ s1it mostly not observed. . . . . . .

.................. X. cubensis
NOTE: What appears to be another form of this
species has stromata with polygonal surface scales,
bigger perithecia and ascospores 9-12 ym 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 cm
total length X 4-6 mm diam, becoming hol-
Tow, with finely papillate ostioles.

Ascospores (8,5-)9-11(-12) X 4-5uym . . . . . . .
................... & &Fs 1aev1s
Fertile part c1avate to more or less
cylindrical on short stipe, 5-8 cm total
length X 1-1.5 cm diam, with finely
papillate ostioles. Ascospores (9-)10-12

BaSsl Pl or 2w ¥ R e o A | des (0 e X. allantoidea

* Ascospore germ slits may be assumed to be straight and
oriented with the long axis of the spore and run
essentially the length of the spore, unless noted
otherwise in the key.
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8. Fertile part clavate to irregular
on short to obsolete stipe, 5.5-21
cm total length X 2-4 cm diam, at
first whitish and smooth but becom-
ing blackish and rugose on drying,
with hemispherical ostioles. Asco-
spores 14-17(-18) X 5.5-6.5 ym . . . X. poitei
NOTE: Fungi w1th somewhat smaller stromata
and larger ostiolar discs are referable to X.
uyanensis. See description herein.
8. Eerf1|e part generally smaller and
less conspicuously wrinkled on drying. . . . . 9

Fertile part clavate-fusiform, on short

to long stipe, yellowish to dull orange,

up to 6.5 cm 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

pym, with short, oblique germ STit s 2 s v wow %

Fert11e part 4 13 cm high, not usually
fusiform. Ostioles and surface colora-
tion making stromata appear conspicuously

or weakly longitudinally striped. . . . . . . . . 10
10. Ascospores (9.5-)10-12(-12.5) X
(4.5-)5-5.5 M +. + &« & o« « o « o &« s & X. grammica

NOTE: Fungi with similar stromata and sterile
apices have been called X. venustula.
10. Ascospores (27-)28-33.

6-7.5(-8) ym, with spiral germ slit. . . . . .

................ . . X. kegeliana
Ascospores usually 14 ym or longer. . . . . . . . 12
Ascospores usually not longer than 14 ym . . . . . 19

12. Fertile part clavate, compressed

with sterile acute apices, on

distinct stipe, 4-9 cm total

length X 2-5 mm diam, blackish

with brown scales or peeling outer

layer, with papillate ostioles.

Ascospores (15.5-)16.5-18(-20) X

6-7(-7.5) ym, with spiral germ slit . . .

.......... . o K. CF. corn1cu1ata
12. Combination of features d?ffer1ng

from:above, & ¢« & ¢ 5.0 5 % o 9§ & & & % @ 13



13.

13.

15.

15.

17.

17,

Fertile part broad clavate with rounded
fertile apex, on long stipe, 10-11 cm
total length X 1.5 cm diam, verrucose,
black with white umbilicate to more or
less hemispherical ostioles. Ascospores
almost black, (12-)14-17(-18) X 6-7 um,

with acute to pinchedends. . . . . . . . . . . ..

......... . . . X. pallide-ostiolata

Features of stromata and ascospores

different: « v v w o wow v wow 5w e EE B E 14

14, Fertile part cylindrical, clavate,
orSpathulate, < 4 ¢ 3 % 4 5.6 %5 & 3% & & 15

14, Fertile part subglobose to eTl1pso1d o & o 1B

Fertile part cylindrical to clavate, on

short to long stipe, 3.2-6.2 cm total

length X 3-7 mm diam, blackish, becoming

hollow, with conical or hemispherical

ostioles often covered with whitish

granules., Ascospores (13-)14-16 X 5-6

pm, with spiralling germ slit . . . . . . . . . ..
......... X. longipes var. tropica var. nov.
Fertile part similar To above, but with

solid flesh and whitish to brown poly-

gonal surface 5caless < & 5.6 5 % & w4 @ 5% b

16. Stromata 4-7 cm total lenath X
5-9 mm diam. Ascospores 13-16 X
4-5(-5.5) ym, with spiral germ slit., . . . . .

16. Combination of features d1ffer1ng
Trom: above: o s @ ¢ ww v wiw @ w8 o 17

Fertile part variable in shape, with

short or long stipe and sometimes with

long rooting base, 3-15 cm total length

X 0.8-3 cm diam, blackish, roughened

with wrinkles and verrucae, with incon-

spicuous to discoid ostioles. Asco-

spores (22-)23-26(-28) X 7.5-8(-9) um,

with short straight to oblique germ slit. . . . .

SR L N T RN ¢ & ds pol morpha
NOTE A form of this species w1th long rooting base
has been called X. ophiopoda.

Fertile part cy]ThdrEcal, cTavate, or

irregular, on short or long tomentose

stipe, 1.5-6 cm total Tength X 2-6 mm
diam, blackish, sometimes with brown
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scales, with inconspicuous to hemi-

spherical ostioles. Ascospores 18-71

(-22) X 6-7 ym, with oblique to spiral-

19ng germ Sl . = i « % s & o & & # @ X. scruposa
NOTE: Some collections which might represent this
species have prominent whitish hemispherical
ostioles and ascospores (18-)19-25 X 6-8 ym with
abruptly pinched ends and spiralling germ slits.

18. Fertile part subglobose to oblong-
ellipsoidal, on short stipe, 1.5-
2.5 cm total length X 0.5-1.6 cm diam,
blackish, roughened by wrinkles and
hemispherical ostioles. Ascospores
21-26 X (6-)6.5-8 ym, with short
oblique germ slit . . . .« « « X. schweinitzii
18. Fertile part subglobose to elong-
ated, sessile or short stipitate,
0.3-5 cm total length X 0.1-1.2 cm
diam, blackish, wrinkled and verru-
cose, with inconspicuous to hemi-
spheric ostioles. Ascospores 22-30
(-31) X 7.5-9 pm, with short oblique to
spiralling germ slit, , . . . . X. anisopleura

Fertile part cylindric-clavate to
irregular with acute sterile apices,
unbranched or branched, on short stipe,
solitary or cespitose, 1.3-4 cm total
length X 3-6 mm diam, exterior with
brown scales, interior cream-yellow,
with obscure to hemispherical ostioles.
Ascospores (12-)12.5-14.5(-16) X 5-5.5
(-6) um, with straight germ slit less

than spore length. Onmonocot . . . . . . . . . . .
............. . . Xylaria sp. (no. 303)
Combination of features differing

from above. Stromata on dicot wood. . . . . . . .20

20. Fertile part cylindrical to
irregular, usually branched, on
distinct stipe, sometimes with
discoid pannose base, solitary,
?.5-5.5 cm total length X 2-6 mm
diam, brown to dark brown, strongly
roughened with papillate ostioles.
Ascospores 9-10(-11) X (3.5-)4 um,
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21,

21z

23.

23

with hyaline cellular appendage at

one end. . . . . . . X, uniapiculata sp. nov.
20. Combination of features —differing
from above . . . . . . . . . R

Fertile part cylindrical, the uppermost

portions often flattened, unbranched or

branched, solitary, on short to long

stipe, 7-10 cm total length X 3-12 mm

diam, reddish brown to dull black,

ornamented by reticulating cracks, with

small papillae often surrounded by

sunken discs. Ascospores (9.5-)10.5-13

(-14) X 4-5(-5.5) um, with straight germ

slit slightly less than spore-length . . . . . . . .

Combination of characters differing
YoM ADOVE & w v o v = o . woe e R PR .-

22, Fertile part clavate, about }
total length, on long stipe
originating from swollen base,
unbranched or branched, 7-8 cm
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 ym, nearly

black, with inconspicuous germ slit . . . . . .
............ X. claviceps sp. nov.
22. Stromata with short SLIPES: & 5 & 5 6 & 3 5 & 23

Fertile part clavate, spathulate,

or irregular, branched or unbranched,

from pannose base, 2.5-6.5 cm total

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) pym, with germ slit con-

spicuous or inconspicuous . . . . . . X. feejeensis
NOTE: Fertile part sometimes hollow, with ostioles
covered by a white material.

Fertile part clavate to cylindrical,

unbranched or branched, 1.5-3.5 cm

total length X 2.5-5 mm diam, blackish

with whitish to yellowish scales,

rugulose, with obscure to finely papill-

ate ostioles. Ascospores (9.5-)10-11



X 4-4.5 ym, with straight germ slit
sometimes slightly less than spore-

TBNGEN ol & i P iad oh lad o dn 22l il = b . o K« CF,

SPECIES WITH SMALL STROMATA ON WOOD OR SOIL™
(Stromata usually less than 5 mm diameter)

Stromatal surface more or less smooth . . . .
Stromatal surface more or less rough-

ened with perithecial contours, coarse
ostiolar papillae, wrinkles, or combina-
tions of these features . . . . . . . . . ..

?. Fertile part fusoid or short cylin-
drical with acute sterile apices,
with inconspicuous to conspicuous
perithecial contours, on very long
filiform tomentose stipe ca. 3/4
total length, solitary or branched,
7.5-7.8 cm total length X 1-2 mm
diam, black with dark brown peeling
outer layer, with inconspicuous to
more or less papillate ostioles.
Ascospores 11-14(-16) X 5-6 ym . . . . .

............ : . . X, brac

2. Fertile part various. Stipe
short, not filiform . . . . . . . . ..

Fertile part subglobose to elongated,

up to 6 mm long X 4 mm diam, on narrow
stipe 1-1.5 cm long, solitary, blackish
gray with whitish scales, with incon-
spicuous ostioles. Ascospores (29-)31-37
(-40) X (11-)12-13(-14) ym, with hyaline
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curta

hiaia

sheathe o o« w5 & 5 5 5 @ & X. squamulosa sp. nov.

Fertile part clavate, cylindrical,
conicaly OF TrPegUIar « v o siow « s % e & w

4. Stroma light-colored or white . . . . . .
4. Stroma brown to dark brown or black . . .

Fertile part cylindrical on short or
long stipe 0.5-3.5 cm total length X

* Ascospore germ slits may be assumed to be straight and
oriented with the long axis of the spore and run essen-
tially the length of the spore unless noted otherwise in
the key.
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1-3 mm diam, with white granular material

over much of clava, with black umbilicate

or slightly raised ostioles. Ascospores

6-9(-10) X 3-3.5(-4) ym, with inconspicu-

ous germ St & « o « =« o & 4 @ e e @ X. "muscula"
Fertile part clavate, conical to sub-

globose on long stipe, 1.5-3.5 cm 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 ym, with in-

conspicuous gemn S13t . « ¢ o » ¢ o0 5 = X. pallida

6. Fertile part cylindrical on dis-

tinct stipe, with acute sterile

apices, slightly to strongly pube-

scent overall, unbranched or

branched, 3 cm total 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 ym, with germ s1it less than

sporé=1ength o « & & & @ % 2 a0 X. maitlandii
6. Fertile part glabrous. . . . . . . W s E e B 7

Fertile part cylindrical with more or

less flattened sterile apices, on short

stipe, 1-2.5 cm total length X 2-4 mm

diam, with reddish brown to dark brown

peeling outer layer, with slightly

raised ostioles in small disc. Asco-

spores (9-)9.5-11(-12) X 4(-4.5) um . .( ...... )
...... « + + o+« o « Xylaria sp.(nos. 39,306

NOTE: This species also is Tound on soil, probably

associated with insect nests.

Combination of characters differing

TrOMm abOVe: « o 3 W 3 B w G & B4 & W& 5w @ 8

8. Fertile part cylindrical to long-
conical on obsolete or short to
long glabrous or pubescent stipe,
0.6-3.5 cm total length X 1-4 mm
diam, blackish with gray to brown
peeling outer layer splitting in
bands, with umbilicate to slightly
papillate ostioles. Ascospores
(12-)13-18(-19) X (4-)4.5-6 um,
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with straight to undulate germ

slit 1/2 to 3/4 spore-length . . . . . . . . .

................. X. arbuscula
NOTE: Some collections probably referrable to this
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 ¢cm

total length X 1-2 mm diam, black-

ish with brown peeling outer layer,

undulate from perithecial contours,

with more or less punctate ostioles.

Rscospores 9-11(12-) X (3.5-)4-4.5

(=B) 1M o ¢ 5 55 & & .0 5 & & & ' X. multiplex
Stromata growing on soil (or wood,
nests, seeds etc. buried in soil) . . . . . . . . 10
Stromata growing onwood. . . . . . . . . . . . . 12

10. Fertile part of more or less naked

perithecia on short or Tong filiform

tomentose rachis, with long or short

sterile apex, 3-12 cm total length X

1-3 mm diam, blackish, with papillate

ostioles. Ascospores 10-12(-13) X

4-5 ym, with straight germ slit less

than spore-length. . . . . . . . X. gracillima
10. Fertile part bearing more or less

immersed perithecia. . . . . . . . . . . . . 11

Fertile part cylindrical with sterile
apex, on tomentose stipe, unbranched,
solitary, 3-5.5 cm 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
ym (including appendages) . . . . X. alata sp. nov.
Fertile part cylindrical with steriTe
apices, branched or unbranched, on
short to long tomentose stipe, 4 cm
total length X 1.5-3 mm diam, black-
ish with brownish to gray outer layer,
with prominent conical ostioles. Ascus
with massive apical ring. Ascospores
34-45(-47) X (]4-}15-20?-21) um, with
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13.

13.

15,

15.

hyaline noncellular appendages and

hyaline sheath. . . . . . X. magniannulata 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 cm 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)
pm, with germ slit less than spore-
Tength:. s s 5 6 5.« = w8 X. scabriclavula sp. nov.
Fertile part cylindrical, with more

or less crowded naked perithecia,

with acute sterile apex, on more or
less short stipe from swollen base,
1.5-4 cm total length X 1-2 mm diam,
blackish with brown peeling outer
layer, with small papillate ostioles,
sometimes within a depressed annulus.
Ascospores (10.5-)11-12 X 3-4 ym, with

germ slit obscure or perhaps absent . . . . . . ..
...... +« « « « . Xylaria sp., aff. bambooensis
14, Fertile part bearing more or

14,

less immersed fto conspicuous

perithecia, the prominence of

perithecial contours often vary-

ing on different parts of the

same stroma. . . . . . . . . B oW G B W OE § 15
Fertile part bearing more or

less naked individual perithecia

or clusters of naked perithecia. . .. . . . 24

Fertile part cylindric-compressed bear-
ing immersed to almost naked perithecia,
with acute sterile apex, unbranched or
branched, on more or less short stipe,
up to 7 cm total length X 2-4 mm diam,
dull blackish, tomentose over all, with
finely papillate ostioles. Ascospores
10-13(-14) X (2.5-)3-4 ym, subhyaline,

without evident germ slit . . . . . X. cf. dichotoma
Fertile part glabrous « « o « « oo o o & + o
16. Fertile part cylindrical to spathu-

late with acute sterile apex on
long, pubescent stipe, solitary
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19,
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or cespitose, usually branched,

2.5-3 cm total length X 1-6 mm

diam, blackish with white peeling

outer layer, with conical to hemi-

spherical ostioles. Ascospores

(10-)11-13(-14) X 4-5(-6) pm, with

spiral germ slit . . . . . . TNy

. . . Xylaria sp., aff. arbuscula (no. 202)

16. Fert11e parf without conspicuous

peeling outer layer or, if present,

dark brown or blackish . . . . . . . . . .. 17

Fertile part cylindrical, with sterile

acute apex, on ill-defined stipe,

solitary or cespitose, 2-6 cm total

length X 2-4 mm 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) ym . .

........... X. c¢f. lon 1ana
Combination of features d1ffer1ng 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 cm 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 ym, some with
hyaline cellular appendage on

oneend. . . . . . . . Xylaria sp.(nos. 38, 64)
18. Combination of features differ-
ing fromabove . . . . . . . . .. 0. .. 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 ym, with germ slit

ObSCUre s s % 5 5 5 % & % . 3 Xylaria sp. (no. 359)
Combination of features differing

from above. . . . . . . . . sy w 5w MW w9 e s 20
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21,
21,

2.

23.

20. Fertile part cylindrical to clavate,
with sterile apex, on short stipe
originating from bulbous base, ca.

2 cm total length X 2-3 mm diam,
blackish, with finely papillate
ostioles. Ascospores 10-11 X

3B G ol 0w w e we o e X. cf. brevipes
20. Combination of features differing

from aboyveé < & v & & W o 6 W i F e s 2l
Fertile part short-cylindric to clavate . . . . . 22
Fertile part cylindrical to irregular . . . . . . 23

22. Fertile part cylindrical with acute

sterile apex, originating from

tomentose discoid base, solitary,

1.5-3 cm total length X 1.5-3

mm diam, black with 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) ym, with straight

germ slit less than spore-length . . .(. 5 .}

............. Xylaria sp. (no. 729
22. Fertile part cylindrical to cyl-

indric clavate, on more or less long

stipe, 1.5-2 cm total length X 1-2

mm diam, blackish with brown to

dark brown peeling outer layer,

with papillate ostioles. Ascospores

9-10(-11) X (4-)4.5-5 ym, without

obvious germ slit, . . . . Xylaria sp.(no. 372)

Fertile part unbranched or branched,
on short to long stipe, 1.5-3.5 cm total
length X 2.5-4 mm diam, blackish with
peeling outer layer, with hemispherical
?st;oles. Ascospores 9-10(-11) X 4-4.5
=5) um . . . . Xylaria 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 cm total length
X 2-3 mm diam, black and lacking outer
peeling layer, with inconspicuous conical
ostioles. Ascospores 9-10.5(-11) X 4-5 ym,
with straight germ s1it less than spore-
tength. . ¢ o o s ow o & & o s Xylaria sp.(no. 331)



25.

25.
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24. Ascospores usually longer than

2.0 1l wvs 5 o & 3 . & 5 & @ § 8w e 25
24. Ascospores usually no longer
thaw 1205 9Mis % o s 3 5 6 G@ § 2@ 5 & 26

Fertile part cylindrical, terete or

compressed or irregular, with attenuated

sterile apex, on long stipe, 1.5-3 cm

total length X 1 mm diam, blackish, with

grey peeling outer layer, pubescent over

all, with umbilicate to slightly raised

ostioles. Ascospores 14.5-17(-18) X 5-

5.5(-6.5) pym, with straight germ slit

slightly less than spore-length . . . . X. juruensis
Fertile part cylindrical, with sterile

apex, on long stipe, unbranched or

branched, 3-5 cm total Tength X 2-3

mm diam, with outer peeling brown layer,

with umb111cate or finely pa?111ate

ostioles. Ascospores (12 13-16

X 5=6 uyms « s o & X. cf. me111511 var. nuda

26. Fertile part cyl1ndr1ca1 with

sterile apex, on short to long

stipe, unbranched or branched, 1.5-

6 cm total length X 1-3 mm diam,

blackish covered with white, yellow-

ish, or brownish peeling outer layer,

with slightly raised ostioles.

Ascospores 10-11(-13) X (3.5-)4-4.5

um, with straight germ slit less than

spore-length . . . . . . . . .. X. coccophora
26. Fertile part cylindrical with long

acute sterile apex, on short glabrous

stipe, unbranched, 1.5-3 cm total

length X 2 mm diam, blackish with

white peeling outer layer, with

slightly raised ostioles. Asco-

spores (9-)10-11 X 4-4.5(-5) um,

with straight germ s1it less than

full spore length. . . . . . X. cf. microceras

SPECIES ON LEAVES, PETIOLES, OR FRUITS*

Stromata on fYUitse & s & & 2 % % W@ o & & & % & & 2
Stromata on leaves or petioles. . . . . . R
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2. Fertile part globose to some-

what conlcal : + o s 5 & wm & @m & 558 5 500 3
2. Fertile part cy11ndr1ca1, clavate,
or Teregular o 4w s 5« 0o ¢ @ 5 @ 8 e 4

Fertile part composed of a head of more

or less naked perithecia on long rachis

that becomes the stipe, 3.7-5 cm total

length X 1-2 mm diam, black, with conical

ostioles. Ascospores (14-)15-18(-19) X

5.5-6 ym, 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.
Fertile part composed of a g1obose

to somewhat conical head with nearly

immersed to evident perithecia on long

finely pubescent stipe, 1-1.6 cm 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 ym, with
straight germ slit 3/4 spore- 1ength On

Guazuma ulmifolia fruits. . . . . . . X. aristata
4. Ascospores usually longer than

12 e 5 o s @ % B W B 6 55 § W E 5
4. Ascospores no longer than 12 1 7

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 cm total

length X 1,5-3.5 mm diam, dark

brown to black, with conical ostioles.
Ascospores 12-16(-17) X 3-5 ym, sub-
hyaline to yellowish, without evident
germ slit. On Magnolia schiedeana

THETS S G ol el e 15 R el e o X. magnoliae
Fertile part and ascospores differing
fromaboves:. 5 s &5 5 w % & 5 & s 5 R E R E G o= 6

* Ascospore germ sI1ts may be assumed to be straight 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
cm total length X 0.5-2 mm diam,
with conical ostioles. Ascospores
13.5-16 X (4.5-)5-6(-6.5) ym, with
spiral germ slit. On Liquidambar

299

styraciflua fruits . . . . . . . X. persicaria

6. Fertile part cylindrical to some-
what conical, with sterile apices,
on short or long glabrous or pubescent
stipe, 0.3-2.2 cm total length X 1.5-

2.5 mm, blackish with gray peeling outer

layer, with slightly raised ostioles.
Ascospores (1?-%13-16 X 4,5-6 um,

with straight to undulate germ slit
1/2 to 3/4 spore-length. On Swietenia

macrophylla and Quercus spp. fruits . .

G E e ks S e @ Kok 8 & X. arbuscula
NOTE: X. arbuscula is more commonly encount-
ered on wood. 1t i1s also keyed out with the

small wood-inhabiting species.

Fertile part irregular in shape, com-
pressed, branched, bearing more or less
naked perithecia, on long finely pubescent
stipe, 2 cm total length X 1.5 mm diam,
blackish, with umbilicate to slightly
raised ostioles. Ascospores 10-11(-11.5)
X 4-4.5(-5) ym. On Swietenia macrophylla

TRUTE & 505 6 o & v @ & & . . . K. cf. inaequalis

Combination of features d1ffer1ng

fr‘OITI abOVE L T R I L N

8. Fertile part cylindrical to irre-
gular, bearing more or less naked
perithecia, with acute sterile apex,
unbranched or branched, usually on
ill1-defined stipe, 2-13 cm 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 pum,

On fruits of Guazuma ulmifolia and
various pods, including Pithecellobium

. . 08

flexicaule . ., . . . . . . X. ianthino-velutina




11.

11.

8. Fertile part cylindrical with
short sterile apex on long tomentose
stipe, 3-7 cm 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(-12) X
5-5.5 ym. On buried fruits and
superficial unidentified pods. . . . . .

.

S 8 B S R B e . X. oxyacan%hée

Fertile part globose. . . . . . . . . . i & v
@ % L

Fertile part more or less cylindrical .

10. Fertile part a small aggregation
of more or less naked perithecia
on rachis that often extends into
a sterile apex, on long, glabrous
stipe, up to 2 cm total length X
1-2.5 mm diam, black, with barely
papillate ostioles. Ascospores
12-14(-15) X (6-)7-8 pm, with
hyaline noncellular appendage at

each end « = o & .o » X. amphithele sp.

10. Fertile part globose with im-
mersed perithecia, with acute
sterile apex, on long stipe, up
to 2.3 cm total length X 1.5 mm
diam, with stipe and sterile
apex tomentose, with papillate to
almost digitate ostioles. Asco-
spores 10-12(-14) X 5-6 pm, with
hyaline cellular appendage at one

&Nl s s e e e BE S Xylaria sp. (no

Fertile part short cylindrical, com-
posed of aggregations of more or less
naked perithecia, with acute sterile
apex, on filiform glabrous stipe,
0.5-1.3 cm total length X 0.5-1.5 mm
diam, black, with papillate ostioles.
Ascospores (5.5-)6-7 X 3-3.5(-4) um,
with straight germ s1it slightly less

than spore-length . . . . . . Xylaria sp. (no.

Fertile part cylindrical, bearing
immersed perithecia, with short, acute
sterile apex, on more or less long
stipe, 0.3-3.8 cm total length X 0.5-

. 10

nov.

. 337)

211)
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1.5 mm diam, reddish brown, with strong-
1y papi]]ate ostioles. Ascospores 11-14
X 5-6(=7) um, with hyaline sheath, with
straight germ slit s11ght1y less than

spore-length . . . . . . . . . . .. X. phyllocharis
Xylaria adscendens (Fr.) Fr., Nova Acta Regiae Soc. Sci.
Upsal. (ser. 3) 1, p. 128. 1851. Figs. 1,2.

Stromata unbranched or branched from the base or
above, cyTindrical, terete or flattened particularly in
apical parts, with apices sterile, on short or long
stipes, 7-10 cm total length X 3-12 mm diam; externally
reddish brown to dull black; internally whitish, sometimes
becoming hollow. Texture hard. Surface smooth, orna-
mented with reticulating cracks. Perithecia 0.4-0.8 mm
diam, Ostioles papillate, often lTocated in sunken
circular areas 0.25-0.35 mm diam. Asci eight-spored,
cylindrical, long-stipitate, 230-255 ym total length X
6-6.5 ym broad, the spore-bearing part 72-84 ym, with
apical ring bluing in Melzer's iodine reagent, quadrate,
2 X 2 ym. Ascospores brown, unicellular, ellipsoid-
inequilateral with broadly or narrowly rounded ends,
smooth, (9.5-)10.5-13(-14) X 4-5(-5.5) um, with straight
germ s1it slightly less than spore-length.

SPECIMEN EXAMINED: Garcia 5249, 22.VIII.1986 and San
Martin 203, 18.VI1.1987, "E1 Cielo" ranch, Gomez Farias
municipality, Tamaulipas state, on Quercus spp. wood in
cloud forest,

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

Xylaria alata San Martin & Rogers, sp. nov.
Figs. 3,4, 117-122.

Stromata cylindracea, aggregatis peritheciis plus
minusve immersis, apicibus acutis sterilibus, in longis
abrupte attenuatis tomentosis stipitibus, 3-5.5 cm longa
X 1-2 mm crassa; extus nigella cum externo strato cinereo
delapso; intus albida vel flavida. Textura mollis vel
plus minusve dura. Superficies asperata ab formis
peritheciorum et papillis ostiolorum. Perithecia 0.2-0.3
mm diam, Ostiola conica. Asci saepe biseriate
octospori, cylindrici, stipitati, 76-110 longitudine tota
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X 4-7 uym crassi, partibus sporiferis 44-60 ym, annulo
apicali in liquore Melzeri cyanescente, quadrato, 1.5-2 pm
X 1.5-2 ym. Asci inter conspicue crassas paraphyses.
Ascosporae brunneae, ellipsoideo-inequilaterales, omni
extremo cum cellulari appendicula complanata hyalina ca.

2 ym X 2 ym, leves, 8-10 X 3-4 ym 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 cm 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 ym total length X 4-7 pym broad, the
spore-bearing part 44-60 uym, with apical ring bluing in
Melzer's iodine reagent, quadrate, 1.5-2 ym X 1.5-2 um.
Asci among conspicuously broad paraphyses. Ascospores
brown, ellipsoid-inequilateral with a flattened hyaline
cellular appendage ca. 2 ym X 2 pym at each end, smooth,
8-10 X 3-4 ym including appendages, with straight germ
slit running the length of the colored part of the spore.
Anamorph unknown.

SPECIMEN EXAMINED: San Martin 389, V1.1987, 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 "wings." 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 in others,
i.e., as if one were rotating the bit of a spade or
spatula. They sometimes curl upward. The centrum of

Figs. 1-5. 1,2. Xylaria adscendens. 1. Stromata, X
0.85. 2. Stromatal surface, X lb. 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 perithecium. They are much
larger than mature asci.

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

Stromata unbranched or branched at base, clavate to
clavate-cylindric, with rounded fertile apices, on short
stipes, 5-8 cm total length X 1-1.5 cm diam, externally
copper- to bronze-colored, becoming black; internally
white to yellowish, becoming hollow. Texture hard. Sur-
face smooth except for ostiolar papillae. Perithecia
0.5-1 mm diam. Ostioles finely papillate. ~Asci eight-
spored, the spores arranged in a uniseriate or partially
biseriate manner, cylindrical, 150-180 ym total length X
4-5 uym broad, the spore-bearing part 72-88 ym long, with
apical ring bluing in Melzer's iodine reagent, quadrate,
2 X 2 ym. Ascospores light brown to brown, unicellular,
ellipsoid-inequilateral, smooth, (9-)10-12 X 3.5-4 um,
with germ slit straight, somewhat less than spore-length.

SPECIMENS EXAMINED: *Brown, D. 576, 19.VIII.1982, Parque
Francisco Javier Clavijero, INIREB, near Xalapa-Coatepec,
Veracruz state, on wood (JDR;XAL); Guevara 730, 31.1.1986,
between Plan de la Noria and San Isidro, Jose Maria
Morelos municipality, Quintana Roo state, on wood (ITCV).

NOTES: Our material seems typical for the species (see
NDennis, 1956; Rogers, 1984B).

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

Stromata globosa vel conica, constantia ex aggregatis
3-4 vel 20 peritheciorum nudorum 1-2.5 mm diam, interdum
sterilibus appendicibus ornata, in longis attenuatis
glabris stipitibus usque ad 2 cm longitudine; extus ni-
gella; intus alba. Textura mollis. Superficies capituli

Figs. 6-12. 6. Xylaria amphithele. Stroma, X 10. 7,8.
Xylaria anisopleura. /. >Stromata, X 3. 8. Stromatal
surface, X 16, 9. Xylaria allantoidea. Stromatal
surface, X 16. 10-17. Xylaria arbuscula. 10.

Stromata, X 1.5. 11. Stromatal surface, X 16. 12,
Stromata, X 1.25.
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asperata a formis peritheciorum. Perithecia 0.3-0.5 mm
diam. OQOstiola plus minusve papillata. Asci octospori,
cylindrici, stipitati, 129-175 um longitudine tota X
9.5-11 ym crassi, partibus sporiferis 79-102 pym, annulo
apicali in liquore Melzeri cyanescente, inverse petasi-
formis, 3.5-4.5 ym alto X 2.5-3 uym crasso. Ascosporae
brunneae, unicellulares, ellipsoideo-inaequilaterales
cum rotundatis extremis, omni extremo cum cylindracea vel
globosa hyalina noncellulari appendicula 2-5 ym longa X 5
pm crassa, leves, parte colorata 12-14(-15) X (6-)7-8 um,
rima germinativa recta per longitudinem sporae. Status
anamorphosis ignotus.

Stromata globoid to conical, composed of aggregations
of 3-% to 20 naked perithecia 1-2.5 mm diam, sometimes
with sterile apiculi, on long thin glabrous stipes up to
2 cm long; externally dull black; internally white.
Texture soft. Surface of head roughened with perithecial
contours. Perithecia 0.3-0.5 mm diam. Ostioles barely
papillate. ~Asci eight-spored, cylindrical, stipitate,
129-175 ym totaTl length X 9.5-11 um broad, the spore-
bearing part 79-102 um, the apical ring bluing in
Melzer's iodine reagent, inverted hat-shaped, 3.5-4.5 pm
high X 2.5-3 um broad. Ascospores dark brown, unicellu-
lar, ellipsoid-inequilateral with rounded ends each
bearing a cylindrical to globular hyaline noncellular
(secondary) appendage 2-5 ym long X 2-5 um broad, smooth,
the colored part 12-14(-15) X (6-)7-8 pym, with straight
germ slit full-length. Anamorph unknown.

SPECIMEN EXAMINED: San Martin 207, VII.1987, Gomez
Farias, Tamaulipas state, on dried fallen leaves in
median subdeciduous rain forest (HOLOTYPE:ITCV;
ISOTYPE:JDR).

MOTES: This curious little Xylaria is unlike any
species known to us. It is named on the basis of the
ascospore appendages, i.e., the two nipples.

Figs. 13-20. 13,14. Xylaria sp. aff. arbuscula. 13.
Stromata, X 1.5, 14, Etromata1 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 2.25. 18.” Stromatal surface, X 16.
19,20. Xylaria cf. brevipes. 19. Stromatal surface, X
16, 20. Stromata, X 1.8.




307




308

Xylaria anisopleura (Mont.) Fr., Nova Acta Regiae Soc.
Sci. Upsal. (ser. 3) 1, p. 127. 1851. Figs. 7,8.

X. globosa (Spreng.: Fr.) Mont., Ann. Sci. Nat. Bot.
Tsér. &) 3:103. 1855, fide Laessde in 1itt.

Stromata unbranched or branched, subglobose to
elongated or irregular, often moriform, sessile or
stipitate, 0.3-5 cm total length X 0.1-1.2 cm diam;
externally dull black; internally white to yellowish.
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. Asci eight-spored, stipitate, 230-275 um
total length X 8-10 um broad, the spore-bearing part
158-178 ym, with apical ring bluing in Melzer's iodine
reagent, more or less urn-shaped, 7-8 uym high X 4-5 ym
broad. Ascospores brown to dark brown, unicellular,
ellipsoid- inequilateral to navicular, smooth, 22-30(-31)
X 7.5-9 uym, with spiralling or oblique germ slit less
than spore-length.

SPECIMENS EXAMINED: Chacon 363, X7.1987, Ejido Julilo,
Gomez Farias municipality, Tamaulipas state, on wood in
subtropical forest with abundant Quercus spp. (ITCV;JDR);
San Martin 35, 14.X.1986, Gomez Farias municipality,
Tamaulipas state, on wood in cloud forest (ITCV); San
Martin 98, 8.XI1.1986, Ejido La Un1on Othon P. Blanco
mun1c1pa11ty, 0u1ntana Roo, Jon wood in evergreen rain
forest (ITCV3;JDR); San Martin 324, 336, 399, VIII.1987,
Ejido Boca de Chaau] Ocosingo mun1c1pa11ty, Chiapas
state, on wood in evergreen forest (324, 336 in ITCV;JDR;
399 in ITCV\ Tinoco 27, VI11.1987, "E1 Cielo" ranch,
Gomez Farias mun1c1pa11ty. on wood in cloud forest
(ITCV;JDR).

NOTES: Our material mostly fits the common and wide-
spread concept of X.anisopleura (see Dennis, 1956;
Pérez-Silva, 1975; Rogers et al., 1988). One collection

Figs. 21-28. 21,22. Xylaria claviceps. 21. Stromata,
X 1. 22. Stromatal surface, X 16. 23-25. Xylaria
coccophora. 23, Stromatal surface, X 16. 7%,
Stromata, X 2. 25. Stromata, X 2.5. 26,27. Xylaria
aff. comosa. 26. Stromata, X 2. 27. Stromatai
surface, X 8. 28, Xylaria cf. corniculata, Stromatal
surface, X 16.
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(San Martin 399) is a curious form with small stromata
and sterile acute apices. Laesspe (in 1litt.) has
reinstated X. globosa that, in his opinion, is an earlier
name for what 7s universally called X. anisopleura.

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

Stromata unbranched or branched from the base or
above, cyTindrical to conical, with acute sterile apices,
nearly sessile or on short to long, nearly glabrous to
pubescent stipes, 0.3-3.5 cm total length X 1-4 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 pym total
length X 6.5-8 ym broad, the spore-bearing part 60-116
pym, with apical ring bluing in Melzer's ijodine reagent,
inverted hat-shaped, 3.5-5.5 pm high X 2.5-3 pm broad.
Ascospores brown to dark brown, unicellular, ellipsoid-
inequilateral, smooth, (12-)13-18(-19) X (4-)4.5-6 um,
with germ slit straight to undulate, 1/2 to 3/4 spore-
length to only slightly less than spore-length.

SPECIMENS EXAMINED: Garcia 5337, 9.X.1986, "E1 Cielo"
ranch, Gomez Farias municipality Tamaulipas state, on
Quercus sp. fruit in cloud forest (ITCV); Garza 1, i
, "E1 Cerrito", Monterrey municipality, Nuevo Leon
state, on wood in submontane scrub (ITCV); Moreno 3,
14.X.1986, Gomez Farias, Tamualipas state, on wood in
subdeciduous rain forest (JTCV); Moreno 19, E1 Cercado,
Santiago municipality Nuevo Leon state, on wood in
submontane scrub (ITCV); *Pérez-Silva, E. 6053, XI1.1972,
near Tepoztlan, Morelos state, on Quercus (JDR;XAL); San
Martin 4, VIII.1987, Gomez Farias, Tamaulipas state, on
wood in median subdeciduous rain forest (ITCV); San
Martin 14, VIII,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.
¥ylaria cf, dichotoma.” Stromatal surface, X 16. 32.
Xylaria cf., curta. Stromata, X 2. 33. Xylaria cf.
dichotoma. Stromata, X 1.25. 34. Xylaria afrf.
enterogena. Stromatal surface, X 16.
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wood in cloud forest (ITCV;JDR); San Martin 314, Ejido La
Union, Othon P. Blanco municipality, Quintana Roo state,
on Swietenia macrophylla King fruit (ITCV); Silva 9,
17.VIT. 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 cited
here differ from typical material, as follow: San Martin
221 differs in conspicuous perithecial contours; San
Martin 50 differs in the robust stromata; Garcia 5250
differs in the white outer peeling 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 fruits are viewed as akin to wood.

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

Stromata unbranched or branched, cylindrical to
spathulate with acute sterile apices, on long pubescent
stipes, 2.5-3 cm 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 hemispherical, conspicuous
or obscure. Asci eight-spored, the spores arranged in a
uniseriate or biseriate manner, cylindrical, stipitate,
110-131 um total length X 7.5-8.5 ym broad, the spore-
bearing part 62-77 um, with apical ring bluing in
Melzer's jodine reagent, quadrate to rectangular, 2-3 ym
high X 2-3 um broad. Ascospores dark brown, unicellular,
ellipsoid-inequilateral with broadly to narrowly rounded
ends, smooth, (10-)11-13(-14) X 4-5(-6) ym, with germ
slit undulate to spiralling, more or less spore-length.

Figs. 35-40. 35. Xylaria aff. enterogena. Stromata, X
0.8. 36. Xylaria feeJeensis. Stromata, X 1. 37,38,
Xylaria gracillima. 37. Stromata, X 1.5. 38. Stromatal
surface, X 16. 39. Xylaria feejeensis. Stromatal sur-
face, X 16. 40. Xylaria grammica. Stromatal surface, X
16.
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SPECIMEN EXAMINED: Moreno, A. 202, X.1987, E1 Cercado,
Santiago municipality, Nuevo Leon state, on wood in scrub
forest with Quercus spp. (ITCV).

NOTES: This fungus looks much like a small-spored variant
of X. arbuscula. The undulate to spiralling 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. arbuscula complex is, as yet, poorly
understood and it seems premature to formally erect
another taxon until culturing has been accomplished (see
notes on X. arbuscula)l.

Xylaria aristata Mont., Ann. Sci. Nat. Bot. (sér. 4)
3:106. 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 cm high; externally 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 eight-spored,
cylindrical, 100-115 ym total length X B-7.5 um broad,
the spore-bearing part 33-45 pym, with apical ring bluing
in Melzer's iodine reagent, quadrate, 2 X 2 ym., Ascospores
brown, unicellular, ellipsoid-inequilateral with Broaaiy
or narrowly rounded ends, smooth, 9-10(-11) X (3.5-)4-4.5
pm, with straight germ sl1it ca. 3/4 spore-length.

SPECIMEN EXAMINED: San Martin 213, 2.VIII.1987, Ocampo,
Tamaulipas state, on fallen 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 the color is lighter. This species
usually occurs on leaves; ours is the first report known

Figs. 41-47. 41. Xylaria grammica. Stromata, X 1.
2,43. JXylaria guyanensis. d&2. Stromata, X 1. 43.
Stromatal surface, X 16. 44. Xylaria kegeliana. Stroma,
X 1.5. 45,46. Xylaria juruensis. 45. Stromata, X 2.8.
46. Stromatal surface, X 16. 47. Xylaria kegelijana,
Stromatal surface, X 16.
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to us of its occurrence on fruits. See also description
and notes on Xylaria sp. (SM 337) herein.

Xylaria sp., aff. bambooensis Lloyd, Mycol. Notes 72,
LIJ"‘.yccn. Writ, 7:1285. 1924, Figs. 17,18,143.

Stromata unbranched or branched, upright or pros-
trate, cylindrical with crowded conspicuous to more or
less naked perithecia, with long acute sterile apices, on
short stipes arising from swollen bases, 1.5-4 cm 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 0.2-0.3 mm diam. Ostioles finely papillate,
the papillae sometimes surrounded by a depressed annulus.
Asci eight-spored, arranged in uniseriate or biseriate
manner, short-stipitate, 76-94 ym total length X 5.5-7.5
pym broad, the spore-bearing part 56-63 um, with apical
ring bluing in Melzer's iodine reagent, quadrate, 2 X 2
pm.  Ascospores light brown, unicellular, ellipsoid-
inequiTateral to allantoid, smooth, (10.5-)11-12 X 3-4
ym, with germ s1it obscure.

SPECIMEN EXAMINED: Guevara 731, 1986, between Plan de la
Moria and San Isidro, José Maria Morelos municipality,
Qui?tana Roo state, on monocot wood in an acahual (ITCV;
JDR).

NOTES: This fungus greatly resembles Lloyd's photograph
of X. bambooensis (Lloyd, 1924B). The ascospores of our
material are much smaller than reported by Lloyd, i.e.,
20 X 6 ym. They are morphologically much like the asco-
spores described for X. magnoliae herein and another
taxon described elsewhere as Xylaria sp. aff. magnoliae
(Rogers et al., 1988). The stromata 1ikewise resemble X.
magnoliae and X. ianthino-velutina, but the known host -
ranges of these fungi do not include monocots. Thus, it

Figs. 48-54, 48, learia cf. laevis. Stromata, ¥ 1.3.
49-50. Xylaria longipes. 49. Stromatal surface, X 16.
50. Stromata, X 1.5. 51. Xylaria longipes var. tropica.
Stromata, X 1.25. 52. Xylaria sp. aff. feejeensis.
Stroma, X 3.25. 53,54. %ylar1a guazumae, b53. Stromata
on fruit, X 1.66. 54, Fertile part, X 16.




317




318

is inappropriate at this time to assign this 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, the fertile part short cylindrical to fusoid
with perithecia immersed or with evident perithecial
contours, with acute sterile apices, 1.5-1.8 cm long X
1-2 mm diam, on long thin tomentose stipes 6 cm or
longer; externally black with dark brown outer peeling
layer; internally white. Texture fairly hard. Surface
smooth to roughened with perithecial contours, ostiolar
papillae, and peeling outer layer. Perithecia 0.3-0.5 mm
diam. Ostioles inconspicuous to papillate., Asci
eight-spored, cylindrical, 130-160 ym total length X 7-8
um broad, the spore-bearing part 85-92 um, with apical
ring bluing in Melzer's iodine reagent, rectangular,
3.5-4 ym high X 1.5-2.5 ym high. Ascospores brown,
unicellular, ellipsoid-inequilateral with broadly rounded
ends, smooth, 11-14(-16) X 5-6 ym, with straight germ
slit spore-length,

SPECIMEN EXAMINED: Chacon 102, X.1987, Ejido Alta Cima,
Gomez Farias municipality, Tamaulipas state, on wood in
cloud forest (ITCV).

NOTES: Dennis (1958) placed X. brachiata into synonymy
with X. mellisii (Berk.) Cooke [as XyTosphaera mellisii
(Berk.) Dennis]. Theissen (1909) 17kewise considered 1t
close to X. arbuscula Sacc. (which Dennis also placed
into synonymy with X. mellisii). Lloyd (1919) accepted
X. brachiata and his photograph (Fig. 1561) looks very
much Tike our material. Later, Lloyd (1924A) wrote that
X. brachiata appeared to be too close to X. apiculata to
be maintained as a separate species. Rogers et al.
(1988) tentatively identified a collection growing on
leaves from Venezuela as X. brachiata. The present

Figs. 55-61. 55,56. Xylaria magniannulata. 55.

X 2, 56. Stromatal surface, X ??. 57,58, Xylaria
magnoliae. 57. Stromatal surface, X 16. 58. Stromata
on Magnolia fruit, X 1. 59,60. Xylaria maitlandii. 59.
Stromata, ¥ 2.3. 60. Surface of fertile part and upper
stipe (left) and lower stipe (right), X 16. 61. Xylaria
cf. mellisii var. nuda. Stromata, X 1.66.

Stroma,
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material, l1ike 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 cylindrical to clavate with acute sterile
apices, on short tomentose stipes arising from bulbous
bases, ca. 2 cm 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 papillate. Asci
eight-spored, long-stipitate, 130-155 um total length X
4-5 ym broad, the spore-bearing part 75-85 um, with
apical ring bluing in Melzer's iodine reagent, quadrate,
2 X 2 um, Ascosgores brown, unicellular, ellipsoid-
inequilateral with broadly or narrowly rounded ends,
smooth, 10-11 X 3.5-4 ym, with straight germ slit
spore-length.

SPECIMEN EXAMINED: Acosta 8, 8.VI1.1984, Raices,
Monterrey municipality, Nuevo Leon state, on wood in
submontane scrub (ITCV;JDR).

NOTES: This is another small Xylaria that seems close to
X. feejeensis. It resembles LToyd's description and
photograph (1924A) of X. brevipes. We have not seen type
material of X. brevipes.

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

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

Figs. 62-71. 62,63. Xylaria cf. microceras. 62.
Stromata, X 2.3. 63. Stromatal surface, X 16. 64,65.
Xylaria multiplex. 64. Stromatal surface, X 16. 65.
Stromata X 3. 66,67. Xylaria "muscula". 66. Stroma X
?.8. 67. Stromatal sur%ace, X T6. 68,69. Xylaria cf.
nigrescens. 68. Stromata, X 1.3. 69. Stromatal 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 delapso,
ostiolis ab albida materia circumcintis; intus alba.
Textura similis casio vel lignosa. Superficies asperata
ab parvis rugis, strato delapso, et papillis ostiolorum.
Perithecia 0.3-0.5 mm diam. Ostiola papillata. Asci
ostospori, cylindrici, longe stipitati, 92-122 um longi-
tudine tota X 5.5-6 ym crassi, partibus sporiferis 46-62
pym, annulo apicali in liquore Melzeri cyanescente,
quadrato, 2 X 2 ym. Ascosporae fuliginosae, unicellu-
lares, late ellipsoideo-inequilaterales, leves, (8-)8.5-9
(-10) X 4-5 ym, 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 c¢cm 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 eight-spored, cylindrical, long-stipitate,
96-122 um total length X 5.5-6 um broad, the spore-bearing
part 46-62 ym, with apical ring bluing in Melzer's iodine
reagent, quadrate, 2 X 2 ym. Ascospores nearly black,
unicellular, broadly ellipsoid-inequilateral, smooth,
(8-)8.5-9(-10) X 4-5 uym, with inconspicuous straight germ
slit more or less spore-length.

SPECIMEN EXAMINED: San Martin 356, VIT1.1987, "El
Muneco", Ejido Loma Bonita, Ocosingo municipality, Chiapas
state, on wood in evergreen rain forest (HOLOTYPE:ITCV).

NOTES: This fungus has a great resemblance to X.
hyperythra (Mont.) Fr. as illustrated by Dennis (1956).

e surface of our fungus is grayish rather than
cinnamon-colored and the ascospores are much smaller than

those reported for X. hyperythra.

Figs. 72-78. 72. JXylaria pallida. Stromata, X 2. 73,

74. Xylaria pallide-ostiolata. 73. Stroma, X 0.6. 74.
OstioTes, IE. 75,76. Xylaria persicaria. 75. Strom-
atal surface, X 16. 76. Stromata on fruit, X 2. 77,78.

Xylaria phyllocharis. 77, Stromata, X 3. 78. Fertile
part, X 26.
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Xylaria coccophora Mont., Ann. Sci. Nat. Bot. (sér. 3)
3:100. EESE. Figs. 23-25.

Stromata unbranched or with 2 or more branches,
cylindrical bearing more or less conspicuous perithecia,
with acute sterile apices, on short to lTong smooth
stipes, 1.5-6 cm total length X 1-3 mm diam; externally
black with remains of whitish, yellowish or brownish
peeling outer layer; internally white. Texture fairly
soft. Surface nodulose from perithecial contours.
Perithecia 0.4-0.8 mm diam. Ostioles slightly raised.
Asci eight-spored, cylindrical, stipitate, 150-163 ym
total length X 5-5.5 ym broad, the spore-bearing part
80-88 um, with apical ring bluing in Melzer's iodine
reagent, quadrate, 2.5-3 X 2.5-3 uym. Ascospores brown,
unicellular, ellipsoid-inequilateral with rounded ends,
smooth, 10-11(-13) X (3.5-)4-4.5 ym, with straight germ
slit less than spore-length.

SPEICMENS EXAMINED: Chacon-Jiménez 192, 1.XI.1987, Ejido
Alta Cima, Gomez Farias municipality, Tamaul1pas state,
on wood in cloud forest (ITCV;JDR); Garcia 5423,
10.X17.1986, Felipe Carrillo Puerto, Quintana Roo state,
on wood in med1an subdeciduous rain forest (ITCV;JDNR);

San Martin 101, 8.XI1.1986, Ejido La Union, Othon P.
Blanco mun1c1pa11ty, Qu1ntana Roo state, on wood in
subdeciduous rain forest (ITCV;JDR).

NOTES: This material fits our concept of X. coccophora
(see Dennis, 1956; Rogers et al., 1988). Taessge (in
1itt.) indicates that some material from Mexico would be
better placed in X. compressa Pat. et Gaill. (see also
Joly, 1968 and Pérez-Silva, 1975).

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

Figs. 76-87. 79. Xylaria polymorpha. "Ophiopoda" type
stroma, X 0.5. BO,EE. Xylaria scabriclavula. 80.
Stromata, X 5.75. 81. OStromatal surface, X 16. 82,83.
Xylaria schweinitzii. 82. Stroma, X 2. 83. Stromatal
surface, X 16. &4. Xylaria scruposa. Stromata, X 1.
85,86. Xylaria sp., G 729. 85. Stromata, X 1.3, 86,
Stromatal surface, X 16. 87. Xylaria scruposa.
Stromatal surface, X 16.




325




326

Stromata subglobose to pyriform to oblong, up to 1
cm long X 5 mm diam, on long thin stipes up to 4 cm 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 fertile part, and
short hairs on stipe. Perithecia not seen intact.
Ostioles strongly papilTate. Asci not seen. Asco-
spores brown, unicellular, ellipsoid-inequilateral with
aErupt pinched ends, smooth, (25-)29-33(-36) X 7-8(-9)
pm, with germ slit straight, slightly less than
full-length.

SPECIMEN EXAMINED: San Martin 350, "E1 Muneco, Fjido
Loma Bonita, VIII. 1987, Ocosingo municipality, Chiapas
state, on wood in evergreen rain forest (ITCV).

NOTES: Our stomata are smaller than those reported by
Dennis (1956) and Rogers et al. (1988). Material of the
latter authors have ascospores with spiral germ slits,
whereas our ascospores have straight germ slits, T,
Laessde (in 1itt.) reports that 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 such as described by Rogers et
al. (1988)] is being described as X. comosoides Laessde.
Our present material differs from 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 have
been made and reTevant cultures compared.

Figs. 88-98, 88,89. Xylaria cf. longiana. 88.
Stromata, X 1.8. 89. Stromatal surface, X 16. 90.
Xylaria sp. SM 39, Stromatal surface, X 16. 91.

Xylaria sp. SM 64. gtromatal surface, X 16. 92.

Xylaria sp. SM 39, Stromata, X 2. 93. Xylaria sp. SM
G%. Stromata, X 2. 94, Kg]aria sp. SM E;I. Stroma on
leaf, X 4.5, 95,96, Xylaria sp. SM 303. 95. Stromata,
X 1.75. 96. StromataT surface, X 16, 97,98, Xylaria

sp. SM 359, 97. Stromata, X 7. 98. Stromatal surface,
%16,
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Xylaria cf. corniculata Sacc., Ann. Mycol., 4:75. 1906
Figs. 28,29.

Stromata unbranched or branched, clavate to
irreguTar, terete to compressed, with sterile acute
apices, on short to long stipes, 4-9 cm 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 eight-spored, cylindrical, stipitate, 144-186
pm total Tength X 7.5-9 um broad, the spore-bearing part
104-126 ym, with apical ring bluing in Melzer's iodine
reagent, rectangular, 5-6 ym high X 4-5 uym broad.
Ascospores brown to dark brown, unicellular or with
minute hyaline cellular appendage, ellipsoid-inequilateral
to navicular, with narrowed to acute ends, smooth,
(15.5-)16.5-18(-20) X 6-7(-7.5) uym, with spiralling germ
slit spore-length.

SPECIMENS EXAMINED: Chacon 110, X1.1987, Ejido La
Libertad, Llera municipality, Tamau11pas state, on wood
in riparian site (ITCV:JDR); Garcia 49138, X. 1985 and
4949, 4,X.1985, "E1 Cielo" ranch, Gomez Far1as
munic1pa11ty, Tamau11pas state, on wood in cloud forest
(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. corniculata Sacc. and, although we have not seen type
material, we tentatively consider it to be this species.
Gur material is reminiscent of Lloyd's photograph (Fig.
2675)(1924A) of X. corniculata.

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

Stromata clavate with rounded fertile apices, on
short stipes, 1.7-5 cm total length X 7-10 mm diam;
externally copper-colored, blackening with age; internally
white, becoming hollow and inrolled. 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, 125-160 um total length X 4-6 um
broad, the spore-bearing part 58-65 ym long, with apical
ring bluing in Melzer's iodine reagent, quadrate, 2 X 2
pum. Ascospores brown to almost black, unicellular,
ellipsoid-inequilateral with rounded ends, smooth, (7-)
8-10(-11) X 4-5(-6) ym, with germ slit unclear, but
probably long.

SPECIMENS EXAMINED: Guevara 723, no date, "San Miguel"
ranch, Jose Maria Morelos municipality, Quintana Roo
state, in acahual (ITCV,JDR); *Madrigal Xavier 2138-12,
near Chocolhaito, Chakalah, Chiapas state (JDR,XAL); San
Martin 1, 17.VII1.1986; 15, 1985; 24, 14.X.1986, Gomez
Farfas, Tamaulipas state, on wood in subdeciduous rain
forest (ITCV,JDR); San Martin 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., 1988).
Pérez-Silva (1975) has described and illustrated it from
México. One collection (San Martin 15) is atypical in
having conspicuous surface scales, solid flesh at matur-
ity, and somewhat longer ascospores (9-12 X 4-5 ym).

Xylaria cf. curta Fr., Nova Acta Regiae Soc. Sci. Upsal.
(ser. 37 I, 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 cm 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 inconspicuousTy papillate. Asci eight-spored,
cylindrical, long-stipitate, 117-158 ym total length X
5-6.5 um broad, the spore-bearing part 65-73 um, with
apical ring bluing in Melzer's iodine reagent, quadrate,
1.5-2 X 1.5-2 pm. Ascospores brown, unicellular,
ellipsoid-inequilateral with broad to narrow ends,
smooth, (9.5-)10-11 X 4-4.5 um, with straight germ slit
more or less spore-length.

SPECIMEN EXAMINED: Garcia 5404, 2.VII.1986, Gomez
Farias, Tamaulipas state, on wood in median subdeciduous
rain forest (ITCV).
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NCTES: This fungus is placed in X. curta primarily on
ascospore size and the white scales on stromata.
Stromata are less robust than usually encountered
(Dennis, 1956; Rogers, 1983).

Xylaria cf. dichotoma (Mont.) Fr., Nova Acta Regiae Soc.
Sci. Upsal, (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 sterile apices, on i1l-
defined stipes, up to 7 cm 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.” Asci eight-spored, the spores
arranged in a uniseriate or partly biseriate manner,
cylindrical, long-stipitate, 112-150 um total length X
4-6.5 ym broad, the spore-bearing part 59-75 um long,
with apical ring bluing in Melzer's iodine reagent, rec-
tangular, 2-3 uym high X 1.5-2 um broad. Ascospores
yellowish, unicellular, ellipsoid-inequilateral to fusoid
or crescentic, smooth, 10-13(-14) X (2.5-)3-4 um, with
germ slit obscure.

SPECTMEN EXAMINED: Garza-Ncanas 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 size. However,
the ascospores are paler and more crescentic than usually
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
folg. ianthino-velutina and X. 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. Xylaria squamulosa. 103.
Stromata, X 3.6. 104, Stromatal 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). Until such species or species
complexes are more widely collected and cultured and
otherwise compared, their status will remain uncertain.

Xylaria aff. enterogena (Mont.) Fr., Nova Acta Regiae
Soc. Sci. Upsal. (ser. 3) 1, p. 127. 1851,
Figs. 34,35,146-148.

Stromata conical to irregular with rounded fertile
apices, on short to long stout stipes, 1.8-6.8 cm total
length X 0.4-3 cm diam, externally dirty white to
yellowish with black ostioles and fine cracks, the stipes
reddish brown, pannose and spongy; internally whitish,
sometimes with perithecia deep within the flesh. Texture
very hard. Surface smooth except for major wrinkling and
infolding. Perithecia 0.5-1 mm diam, Ostioles slightly
raised. Asci eight-spored, cylindrical, stipitate,
232-276 um total length X 8.5-12 ym broad, the spore-
bearing part 156-170 um long, with apical ring bluing in
Melzer's iodine reagent, quadrate to slightly cuneate,
3.5-4 ym high X 2.5-3.5 ym broad. Ascospores dark brown,
unicellular, ellipsoid-inequilateral wiEE broadly or nar-
rowly rounded ends, smooth, (19-)20-23(-25) X 8-9.5(-10)
um, with spiralling germ slit.

SPECIMENS EXAMINED: Jesus Garcia 7, no date, "Rincon de
la Sierra", Villa Juarez municipality, Nuevo Leon state,
on wood in forest of Quercus spp. and Sargentia sp.
(ITCV); Avalos 25, VIT.T987, Ejido Conrado Castillo,
Hidalgo municipality, Tamaulipas state, on wood in c¢loud
forest (ITCVY, JDR); Martinez 26, 8.V11.1984, "E1 Cielo"
ranch, Gomez Farias municipality, Tamaulipas state, on
wood in cloud forest (ITCV, JDR).

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

Xylaria enterogena is a subject of confusion.
DennilMS )_'%_conm 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 color, and cultural
characteristics. There is no question, however, that X,
enterogena and X. telfairii are closely related. -
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Martin (1970) indicated that X. enterogena is
clavate, hollow, and has ascospores with spiralling germ
slits. This 1atter feature agrees with our present
material. However, the size of ascospores of our
material averages larger than ascospores cited by Martin
(1970) and Rogers et al. (1988).

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

Xylaria feejeensis (Berk.) Fr., Nova Acta Regiae Soc.
Sci. Upsal. (ser. 3) 1, p. 128. 1851.

Figs. 36,39.

Stromata unbranched or branched, cylindric-clavate,
spathulate, or irregular, with rounded fertile apices, on
short to long stipes that sometimes originate from
pannose bases, 2.5-6.5 cm 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
papillae and, frequently, by surface cracking and/or
perithecial contours. Perithecia 0.4-0.8 mm diam.
Dstioles finely papillate to discoid. Asci eight-spored,
cylindrical, long-stipitate, 102-135 uym total length X
4.5-5.5 ym broad, the spore-bearing part 62-70 ym, with
apical ring bluing in Melzer's iodine reagent, quadrate,
2 uym high X 1.5-2 ym broad. Ascospores brown to nearly
black, unicellular, ellipsoid-inequilateral with rounded
ends, smooth, (8-)8.5-11(-12) X 4-4.5(-5) um, with
straight germ sl1it spore-length or nearly so, sometimes
inconspicuous.

SPECIMENS EXAMIMED: *Alonso, L. 38, San Rafael munici-
pality, Mexico state, on wood (JDR; XAL), Garcia 3181,
9.%.1983 and San Martin 391, IX.1987, E1 Cercado,
Santiago municipality, Huevo Leon state on wood in
submontane scrub (ITCV3JdDR); Garc1a 5106 2.VI1.1986 and
San Martin 723, 21.VII.1986, Gomez Far1as, Tamaulipas
state, on wood in median subdec1duous rain forest (5106
in ITCV JOR; 723 in ITCV); San Martin 241, 10.VIII.1987,
Ocampo, Tamaul1pas state, cn wood in median subdec1du0us
rain forest (ITCV;JDR); San Martin 328, Ejido Boca de
Chajiul, 0Ocosingo mun1c1pa11ty, 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 collections could probably be accom-
modated as X. corniformis (Fr.) Fr. (see Laessde, 1988).

Xylaria sp. aff. feejeensis Fig., 52.

Stromata unbranched or branched, cylindrical to ir-
reqular, terete to flattened, on abruptly narrowed short
to long stipes, 1.5-3.5 cm total length X 2.5-4 mm diam;
externally dull black with remains of a lighter colored
outer layer; internally whitish. Texture hard. Surface
rugose with cracks and verrucae. Perithecia 0.3-0.5 mm
diam. Ostioles hemispherical. Asci eight- spored, cy-
lindrical, long-stipitate, 112-150 um total length X
5.5-7 uym broad, the spore-bearing part 57-80 uym long,
with apical ring bluing in Melzer's iodine reagent,
quadrate, 2 X 2 ym. Ascospores light brown to dark brown,
unicellular, ellipsoid-inequilateral with broadly rounded
or narrowly rounded ends, smooth, 9-10(-11) X 4-4.5(-5)
pym, with straight germ slit full-length.

Figs. 108-122. 108-110. Xylaria magniannulata. 108.
Ascospore with germ s1it, X 940. T09. Ascospore ap-
pendage, X 4125. 110. Ascus apical ring. Arrow points
to the apex of ring, X 940. 111,112. Xylaria squamulosa.
111. Ascospore with germ s1it, X 940. ;IE. scus
apical ring, X 940. 113. Xylaria amphithele. Ascus
apical ring, X 2055. 114. “XyTaria sp. g

Ascospore with cellular appendage, X 750. 115,116.
Xylaria amphithele. 115. Ascospore with noncellular
appencages (arrows) X 3280. 116. Ascospore with germ
slit, X 3280. 117-122. Xylaria alata. 117. Ascospore
apex showing curled celluTar appendage (arrow), X 10,000.
118, Ascospore with cellular 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 cellular appendages oriented
in the "broad" dimension, X 7000.

Figs. 114,115,118,119,120 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 1ight microscopy from water mounts.







336

SPECIMEN EXAMINED: San Martin 47, 8.X1.1986, "Los
Troncones", Ciudad Victoria municipality, Tamaulipas
state, on wood along stream (ITCV).

NOTES: This fungus probably represents a small-stromatal
form of X. feejeensis. See notes on X. feejeensis
herein, — -

Xylaria gracillima (Fr.) Fr., Nova Acta Regiae Soc. Sci.
Upsal. (ser. 3) 1, p. 128, 1851.
Figs. 37,38,144,145.

Stromata unbranched or branched, prostrate or up-
right, each stroma consisting of a rachis bearing scat-
tered to crowded, naked perithecia, extended upward into
short or long acute apex and downward into a short or long
tomentose stipe, 3-12 cm 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. Asci eight-spored,
cylindrical, long-stipitate, 128-165 ym total length X

Figs. 123-144. 123. Xylaria longipes var. tropica.

Ascospores showing portions of germ slit, X ?USg. 124-126.

Xylaria uniapiculata. 124. Ascospores, one with germ

sTit, X 2055. . Ascospore with cellular appendage

(arrow), X 1800. 126. Ascus apical ring, X 2000.

127-130. Xylaria guazumae. 127. Ascospore with germ

slit, X 205%. 128. scospore, X 2055. 129. Ascus

apical ring, X 2000. 130. Ascospore with noncellular

appendages (arrows), X 1800. 131-133. Xylaria claviceps.

131. Ascospores, X 2055. 132. Ascospore with germ sTit,

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 slit, X

2055, 137-139, Xylaria juruensis. 137. Ascospore with

germ slit, X 2055. . Ascospore, X 2055. 139. Ascus

apical ring, X 1560. 140-142, Xylaria cf. laevis. 140.

Ascospore with sl1it, X 2055. 141. Ascospore, X 2055. 142.

Ascus apical ring, X 2055. 143. Xylaria sp. aff. bambooensis.

Ascospores, X 2055. 144, Xylaria gracillima. Ascospore

with germ slit, X 2055.
Figs. 125,130 by darkfield phase microscopy. All

other figs. by brightfield microscopy. Figs. 126,129,133,

134,139,142 from mounts in Melzer's reagent. 0Other

material examined in water mounts.
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6-7.5 uym broad, the spore-bearing part 74-84 uym, with
apical ring bluing in Melzer's iodine reagent, rectangular,
4-4.5 uym high X 2.5-3 ym broad. Ascospores brown to dark
brown, unicellular, el]ipsoid-inequﬁlageral with broadly
or narrowly rounded ends, smooth, 10-12(-13) X 4-5 um,
with straight germ slit less than spore-length.

SPECIMENS EXAMINED: San Martin 111, 9.XII.1986, Felipe
Carrillo Puerto, Quintana Roo state, on material buried in
soil in median subdeciduous rain forest (ITCV); San Martin
210, 16.VII.1987, Gomez Farias, 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. inaequalis Berk. & Curt. (as Xylosphaera). Our concept
of X. inaequalis is of a somewhat more robust fungus with
perithecia placed more or less on one or two sides of a
rachis, much as illustrated by Dennis (1956). Miller's
photos of X. gracillima (in possession of JDR) show fusoid
ascospores. According to Lloyd (1918A) material of J.
Rick has fusiform spores 24-28 X 6 pym; Lloyd accepted
Rick's interpretation of the species. Clearly, the
Xylarias with naked perithecia on a narrow rachis need to
be studied as a group before their individual taxonomic
and nomenclatural status becomes clear.

Xylaria grammica (Mont.) Fr., Nova Acta Regiae Soc. Sci.
Upsal. (ser. 3) 1, p. 128. 1851. Figs. 40,41,

Figs. 145-155. 145. Xylaria gracillima. Ascus apical
ring, X 2055. 146-148. Xylaria aff. enterogena. 146,
Ascospore with germ slit, . 147. Ascus apical ring,
X 1560. 148. Ascospore, X 1560. 149,150. Xylaria kege-
liana. 149. Ascospore with portion of spirali?ng germ
sTit, X 1560. 150, Ascus apical ring, X 2055. 151-153.
Xylaria cf. nigrescens. 151. Ascospore with germ slit, X
I560. 152. ~Ascus apical ring, X 1560. 153. Ascospore, X
1560. 154,155. Xylaria pallide-ostiolata. 154. Asco-
spore with germ slit, 2855. 155. Ascus apical ring, X
1560,

A1l figs. by brightfield microscopy. Figs. 145,147,
150,152,155 from mounts in Melzer's reagent. Other
material examined in water 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 cm total
length X 5-7 mm diam; externally at first whitish, dark-
ening in such a manner that darker areas and remaining
whitish areas appear as vertical stripes; internally
whitish to yellowish, becoming hollow. Surface smooth
except for stripes. Perithecia 0.4-1.2 mm diam. Ostioles
punctate, in dark stripes. Asci eight-spored, cylindrical,
long-stipitate, at least 150-162 uym total length X 5-7 um
broad, the spore-bearing part ca. 70 um long, with apical
ring bluing in Melzer's iodine reagent, rectangular, 3 pm
high X 1.5-2 um broad. Ascospores brown to dark brown,
unicellular, ellipsoid-inequilateral with narrowed to
somewhat pinched ends, smooth, (9.5-)10-12 (-12.5) X
(4.5-)5-5.5 um, with straight germ slit spore-length.

SPECIMENS EXAMINED: San Martin 325, 23.VIII.1987, Fjido
Loma Bonita, Ocosingo municipality, Chiapas state, from
wood in evergreen rain forest (ITCV,JPR); Garcia 4891,
IX.1985, "E1 Cielo" ranch, Gomez Farias municipality,
Tamaulipas state, on wood in cloud forest (ITCV);
*Xelhuantzi, M. S. 100, 4,XI.1978, Cerro del Tepozteco,
Tepoztlan, Morelos state, on wood (JDR;XAL).

NOTES: Dennis (1958) believed that specimens differing
from X. grammica in having thinner stromata and acute
steriTe apices should be referred to X. venustula Sacc.
We have both kinds of stromata in our collections and
believe that they represent one and the same species. We
refer to all of these intergrading forms as X. grammica.
Cultural and other data bearing on this probTem wouTd be
desirable. Typical X. grammica from Mexico has been
described and illustrated by Perez-Silva (1975).

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

Stromata discoidea vel subglobosa vel globosa,
constantia ex aggregatis peritheciorum plus minusve
nudorum 1-2 mm diam, stipitibus capillaribus usque ad 5 cm
longis, plerumque solitaria sed interdum caespitosa.

Extus nigra; intus alba. Textura mollis. Superficies
asperata a formis peritheciorum. Perithecia 0.5-0.7 mm
diam. Asci saepe biseriate octospori, cylindrici,
stipitati, 148-212 ym longitudine tota X 7-7.5 um crassi,
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partibus sporiferis 100-132 uym, annulo apicali in liquore
Melzeri cyanescente, oblongo, 2.8-3.2(-3.8) ym alto X 2-
2.5(-3) um crasso. Ascosporae brunneae, unicellulares,
ellipsoideo-inaequilaterales cum late vel anguste
rotundatis extremis, omni extremo cum rotundata hyalina
noncellulari appendicula usque ad 5 ym longa X 5 ym crassa,
leves, (14-)15-18(-19) X 5.5-6 pm, rima germinativa

Teviter minus quam longitudo sporae. Status anamorphosis
ignotus.

Stromata discoid to subglobose to globose, composed
of aggregations of more or less naked perithecia 1-2 mm
diam, with hair-1ike stipes up to 5 cm long, usually
solitary, but sometimes cespitose. Externally black;
internally white. Texture soft. Surface roughened by
perithecial contours. Perithecia 0.5-0.7 mm diam.
Ostioles conical. Asci eight-spored, the spores often
arranged in a biseriate manner, cylindrical, stipitate,
148-212 ym total length X 7-7.5 um broad, the spore-
bearing part 100-132 um, with apical ring bluing in
Melzer's iodine reagent, rectangular, 2.8-3.2(-3.8) um
high X 2-2.5(-3) ym broad. Ascospores brown, unicellular,
ellipsoid-inequilateral with broadly or narrowly rounded
ends, each bearing a rounded hyaline noncellular appendage
up to 5 ym long X 5 pym broad, smooth, (14-)15-18(-19) X
5.5-6 ym, with straight germ slit slightly less than
full-length. Anamorph unknown.

SPECIMENS EXAMINED: San Martin 208, 1987, Gomez Farias,
Tamaulipas state, on fallen fruits of Guazuma ulmifolia
Lam. ("aquiche" or "guazima") in median subdeciduous rain
forest (HOLOTYPE:1TCV; ISOTYPE:JDR); San Martin 343,
2.VI11.1987, Ocampo, Tamaulipas state, on fallen fruits of
Guazuma ulmifolia Lam. in low deciduous rain forest

i .

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

Xylaria guyanensis (Mont.) Fr., Acta Regiae Soc. Sci.
Upsal. (ser. 3) 1, p. 127. 1851. Figs. 42,43.

Stromata clavate with rounded fertile apices, on
short stipes with discoid bases, 4-5 cm total length X
0.8-1.2 cm diam; externally gray-yellowish, becoming
blackened; internally white to yellowish, becoming hollow.
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Texture hard to very hard but fragile. Surface smooth
except for minute cracks and ostioles. Perithecia 0.8-2
mm diam. Asci not intact, cylindrical, eight-spored, the
spore bearing part 110-120 X 5.5-6 um, with apical ring
bluing in Melzer's reagent, quadrate to almost rectangular,
2,8-3 ym high X 2-3 ym broad. Ascospores brown, unicell-
ular, ellipsoid-inequilateral to navicular, with rounded
ends, smooth, (14-)15-17.5 X 4,5-6(-7) um, with straight
germ slit spore-length.

SPECIMEN EXAMINED: Garcia 2734, 10.X1.1982, from Catemaco
to Montepio Balzapote, Veracruz state, on wood in ever-
green rain forest (ITCV,JDR)

NOTES: Xylaria guyanensis is much like X. poitei, but has
generally smaller stromata and larger ostiolar discs.
Xylaria poitei has an easily identifiable conidial state
that 1s produced in culture. It is hoped that future
collections of X. guyanensis can be cultured and compared
with those of X, poi%ei (Rogers & Callan, 1986B).
Perez-Silva (1975] described and illustrated X. guyanensis
from Mexico, She gave ascospores as 18-20.4 X 6-7 um,
considerably longer than reported here. Dennis (1956)
reported ascospores of South American material as 14-21 X
5-8 um.

Xylaria ianthino-velutina (Mont.) Fr., Nova Acta Regiae
Soc. Sci. Upsal, (ser, 3) 1, p. 128. 1851,

Stromata unbranched or branched, cylindrical to
irregular, bearing more or less naked perithecia, terete
to flattened, with acute sterile apices, on ill-defined
stipes, 2-13 cm 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
perithecial elevations and tomentum. Perithecia 0.3-0.6
mm diam. Ostioles finely papillate. Asci eight-spored,
cylindrical, stipitate, 85-120 um total Tength X 5-6 um
broad, the spore-bearing part 60-90 ym, with apical ring
bluing in Melzer's jodine reagent, rectangular, 2-2.5 um
high X 1-2 um broad. Ascospores light brown to dark
brown, unicellular, elTipsoid-inequilateral with rounded
to narrowly rounded ends, smooth, 10-12(-13) X 4-5 um,
with straight germ s1it spore-length.

SPECIMENS EXAMINED: Garcia-Alanis 60, XI.1987, Aldama,
Tamaulipas state, on fallen fruits of Pithecellobium
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flexicaule (Benth.) Coult. ("maguacata") in mixed tall
scrub-Tow subdeciduous rain forest (ITCV): Guevara 724,
1986, "San Miguel" ranch, José Maria Morelos mun1c1pa]1ty,
Qu1ntana Roo state, on pods in low subdeciduous ra1n
forest (ITCV); San Martin 22, 14.X.1986, Gomez Far1as,
Tamaulipas state, on pod in med1an subdec1duous rain
forest (ITCV). San Martin 377, 1X.1987, (same data as San
Martin 22, above), on fallen fruits of Guazuma ulmifolia
Lam. (ITCV;JDR).

NOTES: These collections generally fit our concept of X.
ianthino-velutina. Typical material has dark ascospores
with evident germ slits (Dennis, 1956; Rogers, 1979).
Some material has pale ascospores with less conspicuous
germ slits, resembling in some respects X. magnoliae.
That species, however, appears confined To MagnoTia
(Rogers, 1979). Discussions of X. ianthino-veTutina and
allied forms or taxa with pale ascospores are in Rogers
(1979) and Rogers et al. (1988).

It is perhaps noteworthy that Guazuma ulmifolia is
herein reported as a substrate for X. 1anthino-velutina, a
species usually reported from legume pods. Elsewhere
herein, X. aristata and X. quazumae are also reported from
fruits of G, ulmifolia. ~ It is becoming evident that G.
ulmifolia fruits represent a substrate for diverse and,
perhaps ultimately numerous, species 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 cm
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. Asci
eight-spored, cylindrical, long-stipitate, 116-127 um
total length X 5.5-6 um broad, the spore-bearing part
59-66 ym, with apical ring bluing in Melzer's iodine
reagent, quadrate, 1.5-2 X 1.5-2 ym. Ascospores brown to
dark brown, unicellular, ellipsoid-inequiTateral with
mostly broadly rounded ends, smooth, 10-11(-11.5) X
4-4.5(-5) ym, with straight germ s1it spore-length.

SPECIMEN EXAMINED: San Martin 99, 8.VII.1986, Ejido La
Union, Othon P. Blanco municipality, Quintana Roo state,
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on fallen fruit of Swietenia macrophylla King ("caoba") in
evergreen rain forest (11CV).

NOTES: This fungus is represented by only one stroma. It
seems much like X. inaequalis as depicted by Dennis (1956)
in the asymmetrical insertion of perithecia. See also
"Notes" on X. gracillima herein.

Xylaria juruensis P. Henn., Hedwigia 43:262. 1904,
Figs. 45,46,137-139.

Stromata unbranched or branched, cylindrical to
irreguTar, terete to compressed, bearing more or less
naked perithecia, with short to long hair- like apiculi,
on long thin stipe, 1.5-3 cm total length X 1 mm diam;
externally blackish with gray peeling layer, pubescent
overall; internally white. Texture fairly hard. Surface
roughened by peeling layer, perithecial contours, and
pubescence. Perithecia 0.2-0.6 mm diam. Ostioles
umbilicate to s1ightly raised. Asci eight-spored, the
spores usually arranged in a partly biseriate manner,
cylindrical, stipitate, 127-152 ym total length X 6-7(-10)
pym broad, the spore-bearing part 82-102 ym, with apical
ring bluing in Melzer's iodine reagent, rectangular, 5-7
pm high X 2-4 pym broad. Ascospores brown, unicellular,
ellipsoid-inequilateral with rounded to acute ends,
smooth, 14.5-17(-18) X 5-5.5(-6.5) ym, with straight germ
s1it slightly less than spore-length.

SPECIMEN EXAMINED: San Martin 293, VII11.1987, Ejido La
Union, Othon P. Blanco municipality, Quintana Roo state,
on wood in median subdeciduous rain forest (ITCV3;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 Hennings'
description well (Hennings, 1504). Carroll (1964) illust-
rated a spiralling germ slit for X. juruensis.

Xylaria kegeliana (Lev.) Fr., Nova Acta Regiae Soc. Sci.
Upsal. (ser. 3) 1, p. 125. 1851; sensu J. H. Miller,
Figs. 44,47 ,149,150.

Stromata unbranched or branched, cylindrical to
clavate with abrupt acute sterile apices, on short to long
stipes, 4-12 cm total length X 4-7 mm diam; externally
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dirty white to light tan with black ostioles, often
appearing vaguely longitudinally striped, with blackish
stipes; internally white, becoming hollow. Texture fairly
hard. Surface smooth except for ostiolar papillae and
minute cracks. Perithecia 0.4-1.2 mm diam. Ostioles
papillate, often in vertical rows. Asci eight-spored,
cylindrical, long-stipitate, 317-337 um total length X
7.5-8 ym broad, the spore-bearing part 177-192 um, with
apical ring bluing in Melzer's iodine reagent, rectangular,
5-6 um high X 3-3.5 um broad. Ascospores brown, unicell-
ular, ellipsoid-inequilateral to navicular, with narrow to
abruptly pinched ends, smooth, (27-)28-33.5(-35) X
6-7.5(-8) ym, with spiralling germ slit spore-length.

SPECIMEN EXAMINED: San Martin 36, X.1986, 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 Miller (in possession of JDR) show stromata
and ascospores like those described and depicted herein.
Dennis (1956), discussing X. kegeliana, wrote, "In stature
this recalls X, grammica, in color and spores it resembles
X. dealbata."” IEe present fungus greatly resembles X.

‘grammica in gross morphology and somewhat resembles Tt in
%ﬁe color and vague vertical striping of the stroma. It
does not, however, resemble X. dealbata either in color or
ascospore morphology. Rogers et al. (1988) described a
fungus from Venezuela that was tentatively considered to
be X. kege1iana. That fungus had coloration much more
like X ata than the fungus discussed herein, Its
ascospores are much like the funqus 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. F?gs. 48,140-142.

Stromata unbranched or branched at base, with rounded
fertiTe apices, on short or long fluted stipes arising
from pannose base, 1.6-2.3 cm total Tength 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 finely papillate. Asci eight-spored,
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cylindrical, long-stipitate, 105-195 ym total length X 5-6
pym broad, the spore-bearing part 50-69 um long, with apical
ring bluing in Melzer's iodine reagent, quadrate to rec-
tangular, 2-3 ym high X 2 ym broad. Ascospores brown,
unicellular, ellipsoid-inequilateral with broadly or
narrowly rounded ends, smooth, (8.5-)9-11(-12) X 4-5 ym,
with germ slit straight, spore-length.

SPECIMEN EXAMINED: Chacon 111, XI.1987, Ejido Loma
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 X. nigrescens.

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 il1l-defined
stipes, 2-6 cm 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. O0Ostioles
umbilicate to somewhat papillate. Asci eight-spored,
cylindrical, long-stipitate, 102-136 ym total length X 5-6
pm broad, the spore-bearing part 46-70 pm long, with
apical ring bluing in Melzer's iodine reagent, quadrate,
1.5-2.5 X 1.5-2.5 ym. 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)
pym, with straight germ slit spore-length or nearly so.

SPECIMENS EXAMIMED: Chacon-Jiménez 360, XI1.1987, Ejido
Julilo, Gomez Farias municipality, Tamaulipas state, on
wood in Pinus-Quercus forest (ITCV;JDR); Garcia Alanis 10,
1987, Ejido Conrado Castillo, Hidalgo municipality,
Tamaulipas state, on Quercus sp. wood in Pinus-Quercus
forest (ITCV;JDR); *Vargas, J. 284, 12.VITI, 1969, 20 km
from Teotitlan, road to Huautla de Jiménez, Daxaca 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
Chacon-Jiménez 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 calling X.
longiana here is often considered to be a small-spored form

of X. hypoxylon and has the same general morphology as that
species. Pérez-Silva (1975) reported typical X. hypoxylon
on the bas1s of immature specimens and cultures. ~ We have
not encountered typical (large-spored) X. hypoxylon, but
would be surprised if it were not extant and, indeed,
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
clavate to spathulate, with rounded fertile apices, on
short to long stipes, 4-7 cm total length X 5-9 mm diam;
externally dark brown with areas of sloughing whitish
scales; internally white. Texture woody. Surface
roughened with wrinkles, verrucae, and ostiolar papillae.
Perithecia 0.3-0.8 mm diam. Ostioles papillate. Asci
eight-spored, cylindrical, stipitate, 151-183 um total
length X 6-7 um broad, the spore-bearing part 106-11€ um,
with apical ring bluing in Melzer's iodine reagent,
quadrate to rectangular, 2-2.5 ym high X 2-2.7 um broad.
Ascospores brown to dark brown, unicellular, ellipsoid-
Tnequilateral to navicular with narrowed ends, smooth,
13-16 X 4-5(-5.5) pym, with spiralling germ slit full-
length.

SPECIMEN EXAMIMED: Chacén 384, XI1.1987, Ejido Julilo,
Gomez Farias municipality, Tamaulipas state, on wood in
cloud forest (ITCV;JDR); San Martin 3, X.1985, "E1 Cielo"
ranch, Gomez Farias municipality, Tamaulipas state, on
wood in cloud forest (ITCV;JDR).

NOTES: Xylaria longipes is widely considered to be an
inhabitant of more northern parts of the temperate zone.
It is widely associated with Acer spp. in North America
and Europe. Dennis (1956) reported one collection from
Brazil and, according to him, J. H. Miller reported a
collection from VYenezuela. Unfortunately, our material
could not be cultured and compared with cultures from
elsewhere (see Rogers, 1983).
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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 cylindrical to clavate with rounded fertile
apices, with short to long stipes, 3.2-6.2 cm total length
X 3-7 mm broad; externally blackish with sloughing brown
scales 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 conical to hemispherical, often
coated with white granular material. Asci eight-spored,
cylindrical, stipitate, 150-170 ym total length X 6-7.5 pm
broad, the spore-bearing part 90-95 um long, with apical
ring bluing in Melzer's iodine reagent, quadrate to rec-
tangular, 2-3 um high X 2-2.5 um broad. Ascospores brown,
unicellular, ellipsoid-inequilateral to navicuiar with
narrow ends, smooth, (13-)14-16 X 5-6 um, with spiral-
1ing germ slit spore-length.

SPECIMEN EXAMINED: San Martin 327, VIII.1987, Ejido
Bocade Chajul, 0Ocosingo municipality, Chiapas state, on
wood 1n evergreen rain forest (ITCV:JDR).

NOTES: This fungus appears to be a form of X. longipes,
differing from typical material in becoming holTow, in 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 cm longa
X 1.5-3 mm crassa; extus atra, superficie cinereo-
glaucescenti; intus alba. Textura plus minusve mollis.
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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cylindrici, breviter stipitati, 206-250 um longitudine
tota X 17-24 ym crassi, partibus sporiferis 182-230 um,
annulo apicali in liquore Melzeri cyanescente, cylin-
draceo, 21-40 ym alto X 8.5-11 pym crasso. Ascosporae
brunneae, unicellulares, ellipsoideo-inequilaterales cum
rotundatis extremis, totae ab acellularibus appendiculis
hyalinis et vaginis hyalinis indutae, 34-45(-47) X (14-)
15-20(-21) uym, rima germinativa recta per longitudinem
sporae. Status anamorphosis ignotus.

Stromata unbranched or branched above stipes, cylin-
drical, bearing partly immersed perithecia, with acute
sterile apices, on short to long tomentose stipes, 4 cm
high X 1.5-3 mm diam; externally black with grey bloom;
internally white. Texture fairly soft. Surface rough
with perithecial contours and large ostiolar papillae.
Perithecia 0.5-0.7 mm diam. Ostioles conical, very
conspicuous. Asci eight-spored, the spores arranged in
partly biseriate or uniseriate manner, cylindrical, short-
stipitate, 206-250 ym total length X 17-24 ym broad, the
spore-bearing part 182-230 ym, with apical ring bluing in
Melzer's iodine reagent, cylindrical, 21-40 um high X
8.5-11 ym broad. Ascospores dark brown, unicellular,
ellipsoid-inequilateral with rounded ends, bearing hyaline
noncellular appendages and hyaline sheath, smooth, 34-45
(-47) X (14-)15-20(-21) pm, with straight germ slit
spore-length,

SPECTIMEN EXAMINED: San Martin 292, VIII.1987, Ejido La
Union, Othon P. BRlanco municipality, Ouintana Roo state,
on soil, possibly associated with insect nests, in median
subdeciduous rain forest (HOLOTYPE:ITCV),

NOTES: This fungus is notable in the large size of asco-
spores and the massive apical ascus ring, among the
largest known. 1t is named for this latter feature, i.e.,
the ascus is large-ringed. The large coarse ostiolar
papillae and the ascospore sheath and noncellular append-
ages are also highly characteristic. Everything
considered, X. magniannulata is a highly 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
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less naked perithecia, with acute sterile apices, on short
to long fluted tomentose stipes, 4-7 cm 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 eight-spored, the spores
arranged in uniseriate or partly biseriate manner, cylin-
drical, stipitate, 110-150 ym total length X 5-8 um broad,
the spore-bearing part 75-85 ym, with apical ring bluing
in Melzer's iodine reagent, quadrate to rectangular, 1.5-
2.2 ym high X 1-1.5 ym broad. Ascospores subhyaline to
yellowish, unicellular, ellipsoid-inequilateral with
narrow to more or less acute ends, smooth, 12-16(-17) X
3-5 uym, lacking obvious germ slit.

SPECIMEN EXAMINED: San Martin 254, 1X.1987, Ejido Conrado
Castillo, Hidalgo municipality, Tamaulipas state, on

fallen fruits of Magnolia schiedeana Schl. in cloud forest
(ITCV3;JDR).

NCTES: This fungus seems typical of X. magnoliae, as
described by Rogers (1979). Somewhaf‘simiiar fungi have
been found on non-Magnolia hosts in South America (see
Rogers et al., 19887,

Xylaria maitlandii (Dennis) D. 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 cm 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 sTightTy raised.
Asci eight-spored, poor condition in this material, the
spore-bearing part 78-83 X 5-6 ym, with apical ring bluing
in Melzer's iodine reagent, quadrate, 2 X 2 ym. Ascospores
brown, unicellular, ellipsoid-inequilateral with Eroaaﬁ
or narrowly rounded ends, smooth, 11-12(-12.5) X (4-)5-5.5
pym, with straight germ slit less than spore-length.

SPECIMEN EXAMINED: San Martin 320, VII1.1987, Ejido Boca
de Chajul, Ocosingo municipality, Chiapas state, on wood
in evergreen rain forest (ITCV;JDR).
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NOTES: Our material looks much Tike X. maitlandii,
described by Dennis (as Xylosphaera) from Africa (1958)
except that the fertile part is not as hairy as type
material.

Xylaria cf. mellisii (Berk.) Cocke var. nuda (Dennis) D.
Hawksw., Trans. Brit, Mycol. Soc. 61:200. 1973.
Fig. 61.

Xylosphaera mellisii (Berk.) Dennis var. nuda Dennis,
Rev. Biol. 1:188. 1958.

Stromata unbranched or branched, cylindrical bearing
more or less naked perithecia, with acute sterile apices,
on short to long stipes, 3-5 cm total length X 2-3 mm
diam; externally blackish with whitish to brown outer
peeling layer; internally white to cream. Texture hard.
Surface roughened by perithecial contours and peeling
layer. Perithecia 0.4-0.8 mm diam. Ostioles umbilicate
to finely papillate. Asci eight-spored, cylindrical,
stipitate, 157-200 uym Total length X 6-7 pm broad, the
spore-bearing part 97-105 ym, with apical ring bluing in
Melzer's iodine reagent, quadrate to rectangular, 2.5-3.5
pum high X 2-2.5 uym broad. Ascospores brown, unicellular,
ellipsoid-inequilateral with rounded ends, smooth, (12.5-)
13-16(-18) X 5-6 pym, with straight germ slit spore-length,

SPEGIMEN EXAMINED: San Martin 218, 16.VI1.1987, Gomez
Farias, Tamaulipas state, on wood in median subdeciduous
rain forest (ITCV;JDR).

NOTES: Our material is much as described by Dennis (1958)
from Africa, except that the fertile parts of our fungus
are longer (2 cm in some cases). Dennis considered X.
arbuscula to be a synonym of X. mellisii. We have not
evaluated this complicated situation and prefer to wait
until the entire group of species can be studied and,
preferably, cultured. We are, however, on shaky taxonomic
and nomenclatural ground in using both X. mellisii and X.
arbuscula herein. - -

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

Stromata cylindrical bearing inconspicuous to con-
spicuous perithecial undulations, with long acute sterile
apices, on short glabrous stipes, 1.5-3 cm 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 slightly raised.
Asci eight-spored, cylindrical, long-stipitate, 127-178 um
total length X 5-6 pm broad, the spore-bearing part 67-78
pm, with apical ring bluing in Melzer's iodine reagent,
quadrate, 2 X 2 ym. Ascospores brown to dark brown,
unicellular, ellipsoid-inequilateral with rounded ends,
smooth, (9-)10-11 X 4-4.5(-5) um, with straight germ slit
less 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 the stromata to those of that species
(see Dennis, 1956; Rogers et al., 1988).

Xylaria multiplex (Kunze) Fr., Nova Acta Regiae Soc. Sci.
Upsal. (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 cm total length X 1-2 mm diam; externally blackish
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 ym total length X 5-6 um
broad, the spore-bearing part 65-74 pm, with apical ring
bluing in Melzer's jodine reagent, quadrate, 1.5-2 X 1.5-2
um. Ascospores brown, unicellular, ellipsoid-inequilateral
with Eroaaiy to narrowly rounded ends, smooth, 9-11(-12) X
(3.5-)4-4.5(-5) uym, with straight germ slit spore-length,

SPECIMENS EXAMINED: *Brown, D. 50, 28.I1X.1981, park on
old Xalapa-Coatepec road, Veracruz state, on wood
(JDR3XAL); Garcia 3195, E1 Cercado, Santiago municipality,
Nuevo Leon state, on wood in submontane scrub with Quercus
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spp. (ITCV); *Martinez, D. 214, VII.1981, Estacion
Biologica Los Tuxt]as, Catemaco Veracruz state, on wood
in evergreen rain forest (JDR; XAL) San Martin 150,
8.XI1,1986, Ejido La Union, Othon P. Blanco mun1c3pa]1ty,
QOuintana Roo state, on wood in submedian subdeciduous rain
forest (ITCV;JDR); San Martin 204, X.1987, Ocampo,
Tamaulipas 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 variant of this species. Pérez-Silva (1975)
has described and illustrated this species from Mexico.

Xylaria "muscula" Lloyd, Mycol. Notes 64, Mycol. Writ.
6:99%4, 1920. Figs. 66,67.

Stromata unbranched or several originating from
common base, cylindrical with sterile or fertile apices,
on short or long stipes, 0.5-3.5 cm total length X 1-3 mm
diam; externally white with black ostioles; internally
cream to light brown, Texture fairly hard. Surface
slightly roughened by ostioles. Perithecia 0.2-0.4 mm
diam. Ostioles umbilicate to s1ightly raised. Asci
eight-spored, cylindrical, stipitate, 70-102 ym Total
length X 5-6 ym broad, the spore-bearing part 48-62 um,
with apical ring bluing in Melzer's iodine reagent, quad-
rate, 1-1.5 ym X 1-1.5 ym. Ascospores light brown,
unicellular, ellipseid-inequilateral with broadly rounded
ends, smooth, 6-9(-10) X 3-3.5(-4) um, with inconspicuous
straight germ slit spore-length.

SPECIMENS EXAMINED: Garcia 4348, 14.X.1986, Gomez Farias,
Tamaulipas state, on wood in median subdeciduous rain
forest (ITCV;JDR); San Martin 94, 7.XI1.1986, San Felipe
Racalar, Othon P. Blanco municipality, Quintana Roo state,
on wood in acahual (ITCV;JDR); San Martin 312, Ejido La
Union, Othon 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. Writ. 5:8. 1918. Figs. 68,69,151-153.

Stromata subglobose to clavate with rounded fertile
apices, on short to long stipes, 2-6 cm total length X
5-10 mm broad; externally dirty brown to dull black,
internally at first white, becoming 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 mostly deteriorated, the
spore-bearing part 129-133 ym long X 8-9 um broad, with
apical ring bluing in Melzer's ijodine reagent, rectangular,
6-9 um high X 4-5 uym broad. Ascospores light brown to
dark brown, unicellular, ellipsoid-inequilateral to
navicular, with ends smoothly rounded or abruptly pinched,
smooth, 22-32(-35) X 6-8 ym, with germ slit straight to
oblique, much less than spore-length.

SPECIMENS EXAMINED: San Martin 348 and 370, VIII. 1987,
Ejido Boca de Chajul, Ocosingo municipality, Chiapas
state, on wood in evergreen rain forest (ITCV;JDR?. San
Martin 355, VIII. 1987, "E1 Muneco", Ejido Loma Bonita,
Ocosingo municipality, Chiapas state, on wood in evergreen
rain forest (ITCV,JDR).

NOTES: Our material has a striking resemblance Lloyd's
Fig. 1213 of Xylaria nigrescens (Lloyd, 1918B). His
material, from Africa, was reported to have ascospores 20
X 8 ym. In a later publication another African collection
is described as having ascospores 20-24 X 8 ym and
illustrated (Fig. 1564) (Lloyd, 1919). Photographs of
ascospores of Lloyd material taken by J. H. Miller (in
possession of JDR) 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 1ikely that our fungus is X.
nigrescens. -

Xylaria oxyacanthae Tul., Selecta Carpologia Fungorum 2,
p. 15. 1863, Figs. 70,71:

Stromata unbranched or branched toward base,
cylindrical to irregular, terete to somewhat flattened,
with short acute sterile apices, on long tomentose stipes
originating from pannose bases, 3-7 cm total length X
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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
and perithecial contours. Perithecia 0.3-0.6 mm diam.
Ostioles finely papillate. ~Asci eight-spored, cylindrical,
long-stipitate, 114-164 um total length X 6-7.5 um broad,
the spore-bearing part 65-80 um, with apical ring bluing
in Melzer's iodine reagent, quadrate, 1.5-2.5 X 1.5-2.5
pym. Ascospores brown to dark brown, unicellular,
ellipsoid-inequilaterial with broadly or narrowly rounded
ends, smooth, (9.5-)10-11.5(-12) X 5-5.5 pm, with straight
germ slit full-length or nearly so.

SPECIMENS EXAMINED: San Martin 210A, 16.VII,.1987, Gomez
Farias, Tamaulipas state, on buried seeds of Vitaceae, in
median subdeciduous 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 Crataegus seeds
(Stowell & Rogers, 1983). Material from nortgern USA 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
(1942) this fungus is common in Africa on unspecified
seeds and fruits. Culturing of material would probably
clarify 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 immersed perithecia, with rounded or acute
sterile apices, on long narrow, smooth stipes, 1.5-3.5 cm
total length X 3-5 mm diam; externally whitish becoming
gray to dull black; internally white. Texture very hard.
Surface smooth. Perithecia 0.5-1.0 mm diam. Ostioles
finely discoid, sTightTy raised. Asci not seen. Asco-
spores dark brown, unicellular, elTipsoid-inequilateral
with broadly to narrowly rounded ends, smooth, (8.5-)9-10
(-11) X 3.5-4.5 ym, with inconspicuous straight germ slit.

SPECIMEN EXAMINED: San Martin 340, VIII.1987, Ejido Boca
de Chajul, Ocosingo municipality, Chiapas state, on wood
in evergreen rain forest (ITCV).
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NOTES: Our material looks much 1ike that described by
Dennis (1956), Perez-Silva (1975) from Mexico, and Rogers
et al. (1988).

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

Stromata broadly clavate with rounded fertile apices,
with Tong stipes often extended into rooting bases, 10-11
cm total length X 1.5-2 cm 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. 0Ostioles in-
conspicuous to hemispherical. Asci eight-spored, cylin-
drical, poor condition in this material, the spore-bearing
part 125-150 ym long X 7-8.5 um broad, with apical ring
bluing in Melzer's iodine reagent, rectangular, 2 ym high
X 2.4-3.2 ym broad. Ascospores almost black, unicellular,
ellipsoid-inequilateral with abruptly pinched to acute
ends, smooth, (12-)14-17(-18) X 6-7 pm, with straight germ
slit slightly less than full-length.

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

NOTES: Our material is much 1ike that described and
depicted from African material by Lloyd (1918C), except
that the ascospores are shorter. A photograph by J. H.
Miller (in possession of JDR) shows ascospores as well as
stromata. Dennis (1958) put this species into synonymy
with X. scruposa (as Xylosphaera). Additional studies are
required before the relationship of X. pallide-ostiolata
and X. scruposa is clear. -

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

Stromata unbranched or branched, cylindrical, bearing
crowded or scattered, more or less immersed perithecia,
with sterile acute apices, on narrow short to long tomen-
tose stipes, 3.5-7 cm total length X 0.5-2 mm diam; exter-
nally blackish with remains of yellowish to brown outer
peeling layer; internally white with brown medulla. Tex-
ture fairly soft. Surface more or less roughened with
perithecial contours. Perithecia 0.3-0.5 mm diam,
Ostioles papillate. Asci eight-spored, the spores arrang-



357

ed uniseriately or biseriately, cylindrical, stipitate,
127-162 ym total length X 5.5-7 um broad, the spore-bearing
part 87-100 um, with apical ring bluing in Melzer's iodine
reagent, rectangular, 2-3 ym high X 1-2.5 uym 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) pm, with long spiralling
germ slit.

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

NOTES: This seems 1ike 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 examined. A more recent publica-
tion (Rogers, 1986) gives ascospores of this species as
10-15(-16) X 4-6 ym, based upon examination of additional
collections.

Xylaria phyllocharis Mont., Ann. Sci. Nat. Bot. (ser. 4)
3:188. 1855. Figs. 77,78.

Stromata cylindrical bearing fully immersed peri-
thecia, with short acute sterile apices, on long smooth
stipes, 0.3-3.8 cm 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. Asci eight-spored,
the spores arranged in a uniseriate or biseriate manner,
cylindrical, stipitate, 103-128 ym total length X 7-10 pm
broad, the spore-bearing part 70-83 um, with apical ring
bluing in Melzer's iodine reagent, quadrate to rectangular,
2-4 ym high X 2-3 um broad. Ascospores brown to dark
brown, unicellular, ellipsoid-inequilateral with broadly
or narrowly rounded ends, smooth, 11-14 X 5-6(-7) um, with
hyaline sheath most evident on immature spores, with
straight germ slit slightly less than spore-length.

SPECIMEN EXAMINED: San Martin 338, VII1.1987, Ejido La
Union, Othon P. Blanco municipality, Quintana Roo state,
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on fallen leaves in median subdeciduous rain forest
(ITCV;JDR).

NOTES: This fungus equates well with X. phyllocharis as
described and illustrated by Dennis (1956). Rogers et al.
(1988) described a very similar fungus as Xylaria sp.
(R1714) from Venezuela. That fungus differed from the
present one only in its slightly larger ascospores, larger
ascus tip ring, and geniculate surface. The Venezuela
fungus is very close to the one described here and
probably also represents X. phyllocharis.

Xylaria poitei (Lev.) Fr., Nova Acta Regiae Soc. Sci.
Upsal. (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 cm total length X 2-4 cm diam, externally whitish
becoming brownish; internally white, sometimes becoming
hollow. Texture hard. Surface smooth under field condi-
tions, becoming rugose on drying; outer layer sloughing on
old material. Perithecia 0.4-1 mm diam. Ostioles papil-
late to hemispherical, particularly conspicuous on areas
vhere outer layer has sloughed. Asci eight-spored, cylin-
drical, long-stipitate, 198-229 ym total length X 6-8 um
broad, the spore-bearing part 98-121 um long, with apical
ring bluing in Melzer's iodine reagent, rectangular, 3-3.5
ym high X 2.5-3 um broad. Ascospores dark brown, unicell-
ular, ellipsoid-inequilateral with narrowed ends, smooth,
14-17(-18) X 5.5-6.5 ym, with straight germ slit less than
spore-length.

SPECIMENS EXAMIMNED: San Martin 10, 27.VYI1.1986, Guadalupe
municipality, Nuevo Leon state, on Carya wood in oak
forest (ITCV,JDR); Castillo 8C20, "ET Naranjal", Ejido
Felipe Angeles, Llera municipality, Tamaulipas state, on
wood in a low subdeciduous rain forest (ITCV); *Ventura,
F. 2901, 27.X1.1970, Paso de Ovejas, Veracruz state, on
wood (JDR;XAL).

NOTES: Our specimens seem typical for the species (see
Rogers, 1984B; Rogers & Callan, 1986B).

Xylaria polymorpha (Pers.: Fr.) Grev.,, Flora Edin., p.
365. 1824. Fig. 79.
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Stromata unbranched or branched, cylindrical to
cylindric-clavate to spathulate 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 cm total length X 0.8-3 cm
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 hemispherical, inconspicuous to pronounced.
Asci eight-spored, cylindrical, long-stipitate, 197-282 um
total length X 7-11 ym broad, the spore-bearing part 133-
182 ym, with apical ring bluing in Melzer's iodine reagent,
rectangular to urniform, 5-7 ym high X 4-5 pym broad.
Ascoseores brown to dark brown, unicellular, ellipsoid-
inequilateral to navicular with rounded to acute ends,
sometimes pinched, smooth, (22-)23-26(-28) X 7.5-8(-9) um,
with straight to oblique germ slit 1/2 to 2/3 spore-
length.

SPECIMENS EXAMINED: Garcia 1173, VII.1981, Pisaflores,
Hidalgo state, on wood in cloud forest (ITCV], Garcia
2799, VIII, 1982 “ancon de la Sierra", Juarez
mun1c1pa11ty, Nuevo Leon state, on wood in Quercus -
Sargentia forest (ITCV); Garcia 4446, 1X,198%, ET Cercado,
San%1ago municipality, Nuevo Leon state on wood in Tow
montane Quercus spp. forest (1TCV); Garc1a 5347,
14.X1.1986, Gomez Farias, Tamaulipas state, on wood in
rain forest (ITCV); Guevara 500, II.1986, “V1ejo" ranch,
José Maria Morelos mun1c1pal1ty, Qu1ntana Roo state, on
wood (ITCV,JDR); Guevara 718, no date, Xan Santa Cruz,
José Maria Morelos municipality, on wood (ITCV); San
Martin 12, VII1.1986, Gomez Far1as, Tamaulipas state, on
wood in medlan subdec1duous rain forest (ITCV); San Mart1n
394, 1987, Ciudad Victoria, Tamaulipas state, on wood in
submontane scrub (ITCV).

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 & Callan, 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. poiymorpﬁa Pérez-
Silva (1975) described and illustrated X. polymorpha from
Mexico, but her concept of this species_dig?ers greatly



360

from ours. She gives ascospore dimensions as (15.3-)17
(-18.7) X 6.8(-8.5) um, close to those of X. scruposa (see
elsewhere herein). However, she describes and il1Tustrates
ascospores as having a long, straight germ slit, which is
unlike either X. polymorpha or X. 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 cm 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
um Tongitudine tota X 5-8 um crassi, partibus sporiferis
67-104 ym, annulo apicali in liquore Melzeri cyanescente,
aliquantum cuneato, 0.75 ym alto X 1.5 pym crasso.
Ascosporae brunneolae vel brunneae, unicellulares,
ellipsoideo-inaequilaterales vel allantoideae, leves,
10-12(-14) X 3.5-4.5(-5) pym, rima germinativa inconspicua
recta minus quam longituda sporae. Status anamorphosis
ignotus.

Stromata unbranched but several sometimes arising
from common base, clavate with rounded or somewhat acute
apices bearing immersed perithecia, with short or long
stipes, 1 cm 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, prominent. Asci eight-
spored, the spores arranged in a uniseriate or partly
biseriate manner, cylindrical, stipitate, 125-179 um total
length X 5-8 um broad, the spore-bearing part 67-104 um,
with apical ring bluing in Melzer's iodine reagent,
somewhat wedge-shaped, 0.75 pym high X 1.5 ym broad.
Ascospores light brown to brown, unicellular, ellipsoid-
inequilateral to allantoid, smooth, 10-12(-14) X 3.5-4.5
(-5) ym, with inconspicuous straight germ slit less than
full-length.
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SPECIMENS EXAMINED: San Martin 77, 8.X11.1986, Ejido La
Unidén, Othén P. Blanco municipality, Quintana Roo state,
on Thrinax radiata Lodd. ex J. A. & J. H. Schult. wood in
median subdeciduous rain forest (ITCV;JDR); San Martin
341, VIII.1987, (same data as no. 77 above) (HOLOTYPE:
ITCV; ISOTYPE:JDR).

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

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

X. obovata (Berk.) Fr., Mova Acta Regiae Soc. Sci.
Upsal. (ser. 3) 1, p. 127. 1851; fide Laessge in
1itt.

Stromata subglobose to cylindrical-irregular, with
rounded fertile apices, on abrupt short stipes or nearly
sessile, 1.5-2.5 cm total length X 0.5-1.6 cm diam;
externally dark brown to blackish; internally white to
yellowish. 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, stipitate, 210-229 um total length X 7-9 um
broad, the spore-bearing part 140-145 ym long, with apical
ring bluing in Melzer's iodine reagent, rectangular,
5.5-7(-7.5) pym high X 3.5-5.5(-6) um broad. Ascospores
brown to dark brown, unicellular, ellipsoid-inequilateral
to navicular with rounded to acute ends, smooth, 21-26 X
(6-)6.5-8 ym, with oblique germ slits less than spore-
length.

SPECIMEN EXAMIMED: Garcia 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
one set forth by Dennis (1956), Carroll (1964),
Perez-Silva (1975), Rogers & Callan (1986A), Lloyd (1919,
1920), Miller (1934), and others. In our view X.
schweinitzii is a tropical variant of X. polymorpha that
usually exhibits a smoother surface and has ascospore germ
slits that are less than spore-length and oriented oblique
to the Tong axis of the spore. Our concept of X. obovata
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(Berk.) Fr. is as a member of the X. polymorpha complex
with a much smoother (often unwrinkled) surface (Rogers et
al., 1988).

Xylaria scruposa (Fr.) Fr., Nova Acta Regiae Soc. Sci.
Upsal. (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 apices or somewhat
acute sterile apices, on short to long stipes, 1.5-6 cm
total length X 2-6 mm diam; externally dark brown to
black, sometimes with brown scales; internally white to
yellowish. Texture woody. Surface rugose, sometimes
additionally roughened with tomentum or ostiolar papillae.
Perithecia 0.5-1 mm diam. Ostioles inconspicuous to hemi-
spherical. Asci eight-spored, cylindrical, stipitate,
188-224 ym total length X 7.5-8 ym broad, the spore-
bearing part 100-146 um, with apical ring bluing in
Melzer's iodine reagent, rectangular, 5-6 ym high X 3.5-5
ym broad. Ascospores brown to dark brown, unicellular,
ellipsoid-inequilateral to navicular with rounded to acute
ends, smooth, 18-21(-22) X 6-7 um, with oblique to spiral-
1ing germ s1it less than spore-length.

SPECIMENS EXAMINED: *Brown, D. 14, 28.1X.1981, Parque
Fco. Javier Clavijero near Xalapa-Coatepec, on wood
(JDR;XAL); *Magana 19, Michoacan, (JDR;XAL); San Martin
251, VII1.1987; "E1 Muneco", Ejido Loma Bonita, Ocosingo
municipality, Chiapas state, on wood in evergreen rain
forest (ITCV;JDR); San Martin 252, 365, 369, 373,
VIII.1987, Ejido Boca de Chajul, Ocosingo municipality,
Chiapas state, on wood in evergreen rain forest (ITCY; 252
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).

Xylaria sp. (SM 38,64) Figs. 91,93.

Stromata unbranched to branched, cylindrical to
cylindric-clavate with acute to obtuse, sterile or fertile
apices, on short to long tomentose stipes that arise from
pannose bases, 1-5 cm total length X 1-3 mm diam; exter-
nally blackish with brown peeling outer layer; internally
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white. Texture soft. Surface rugose and roughened with
ostiolar papillae. Perithecia 0.2-0.3 mm diam. Ostioles
papillate, conspicuous and crowded, Asci eight-spored,
cylindrical, long-stipitate, 90-125 ym total length X 5-6
uym broad, the spore-bearing part 60-65 ym, with apical
ring bluing in Melzer's iodine reagent, somewhat discoid,
0.75 ym high X 1.5 ym broad. Ascospores brown to dark
brown, ellipsoid-inequilateral with one end sometimes
bearing a tiny cellular appendage, smooth, 8-9(-10) X
4.5-5 ym, with straight germ sT1it spore-length.

SPECIMENS EXAMINED: *Basilio, M. 53, 20.XI.1979, EIl
Teposteco, Morelos, on wood (JDR;XAL); San Martin 38,
10.1X.1987, Gomez Farias, Tamaulipas state, on wood in
median subdeciduous rain forest (ITQV;JDR); San Martin 64,
7.X11.1986, San Felipe Bacalar, Qthon P. Blanco municipal-
ity, Ouintana Roo state, on wood in acahual (ITCV;JDR).

NOTES: This is another dark, small-spored Xylaria that
does not fit into any species known by us. it possibly is
X. aemulans Starback as understood by Lloyd (1921). We
have not seen type material of that species.

Xylaria sp. (SM 39, 306) Figs. 90,92.

Stromata unbranched or branched, cylindrical, bearing
completely immersed perithecia, with attenuated or acute
sterile apices, on short stipes often arising from pannose
bases, 1-2.5 cm total length X 2-4 mm diam; externally
blackish with reddish brown to dark brown peeling outer
layer; internally dirty white. Texture hard. Surface
smooth. Perithecia 0.5-1 mm diam. Ostioles barely raised,
located in flattened circular areas ca. 0.2 mm diam. Asci
eight-spored, cylindrical, very long stipitate, 140-200 pm
total length X 5-6 um broad, the spore-bearing part 70-80
um, with apical ring bluing in Melzer's iodine reagent,
quadrate, 2 X 2 ym. Ascospores brown, unicellular,
ellipsoid-inequilateral with broadly or narrowly rounded
ends, smooth, (9-) 9.5-11(-12) X 4(-4.5) um, with straight
germ s1it spore-length.

SPECIMENS EXAMINED: San Martin 39, 8.XII.1986, Ejido La
Union, Othon P. Blanco municipality, Quintana Roo state,
on wood in median subdeciduous rain forest (ITCV;JDR); San
?arti? 306, VIII.1987 (same data as no. 39) on soil

ITCV).



364

NOTES: This fungus might only be a variant of X.
multiplex, differing from more typical material in having
osf1oies often surrounded by a disc and in lacking any
perithecial contours. In surface features it resembles X.
adscendens. -

Xylaria sp. (SM 211) Fig. 94,

Stromata composed of cylindrical to conical aggrega-
tions of more or less naked perithecia, with acute sterile
apices, on filiform glabrous stipes, 5-13 mm total length
X 0.5-1.5 mm diam; externally black; internally white.
Texture fairly hard. Surface smooth except for perithecial
elevations. Perithecia 0.2-0.3 mm diam. Ostioles papil-
late. Asci eight-spored, cylindrical, stipitate, 73-83
total Tength X 4-5 ym broad, the spore-bearing part 47-50
pym, with apical ring bluing in Melzer's iodine reagent,
quadrate, 1-1.3 X 1-1.3 pym. Ascospores light brown to
brown, unicellular, ellipsoid-inequilaterial with broadly
or narrowly rounded ends, smooth, (5.5-)6-7 X 3-3.5(-4)
pym, with straight germ slit slightly less than spore-
length.

SPEGIMEN EXAMINED: San Martin 211, 16.VII.1987, Gomez
Farfas, Tamaulipas state, on fallen leaves in median
subdeciduous rain forest (ITCV).

NOTES: This tiny Xylaria might well represent a new
species. Our collection is so small, however, that we
decline to describe it as new.

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

Stromata solitary or many originating from common
base, cyTindric-clavate to irregular with subacute to
narrowly rounded sterile apices, on short stipes, 1.3-4 cm
total length X 3-6 mm diam; externally black, sometimes
with brown tones; internally white to yellowish. Texture
cheesy. Surface so deeply cracked as to appear verrucose,
with tomentum on stipe and in patches on fertile part.
Perithecia 0.3-0.5 mm diam. Ostioles hemispherical, often
flattened, difficult to distinguish from verrucae. Asci
cylindrical, stipitate, 148-166 uym total length X 5.5-7 um
broad, the spore-bearing part 80-90 pym, with apical ring
bluing in Melzer's iodine reagent, rectangular, 3-4.5 um
high X 2-3 uym broad. Ascospores brown to dark brown,
unicellular, ellipsoid-inequilateral with narrow ends,
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smooth, (12-)12.5-14.5(-16) X 5-5.5(-6) um, with straight
germ slit less 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.
in median subdeciduous rain forest (ITCV).

NOTES: This fungus is probably another small-spored
member of the X. polymorpha complex. It seems allied to
X. feejeensis an . luteostromata Lloyd. Most of our
material is immature and even material showing fully
colored ascospores is probably not entirely mature. We
thus refrain from describing it as a new taxon, although
it might well be such.

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

Stromata unbranched or branched, cylindrical to
irregular with acute sterile apices, on abrupt thin short
to lTong stipes, 1.5-3.5 cm total length X 2-3 mm diam;
externally black without trace of peeling layer;
internally yellowish. Texture soft to woody. Surface
smooth except for perithecial undulations. Perithecia
0.5-0.8 mm diam. Ostioles conical, inconspicuous. Asci
not seen. Ascospores brown, unicellular, ellipsoid-
inequilateral with rounded ends, smooth, 9-10.5(-11) X 4-5
um, with straight germ s1it less than spore-length.

SPECIMEN EXAMINED: San Martin 331, VIII.1987, Ejido Boca
de Chajul, Ocosingo municipality, Chiapas state, on wood
in evergreen rain forest (ITCV;JDR).

NOTES: We do not know this fungus. Our material is
overmature and asci are altogether lacking.

Xylaria sp. (SM 337) Figs. 15,16,114.

Stromata consisting of head of immersed perithecia
1.5 mm diam on tomentose hair-like rachis that extends
downward as a stipe and upward as a long apex, up to 2.3
cm long; externally blackish with white flaking outer
layer; internally white. Texture soft. Surface smooth
except for ostiolar papillae. Perithecia 0.2-0.3 mm diam.
Octioles papillate to almost digitate. Asci eight-spored,
the spores arranged in a uniseriate to partly biseriate
manner, cylindrical, long-stipitate, 117-154 um total
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length X 6-10 um broad, the spore-bearing part 67-76 um,
with apical ring bluing in Melzer's iodine reagent,
quadrate to rectangular, 3-4 um high X 2-3 pm broad.
Ascospores brown to dark brown, ellipsoid-inequilateral
with one end bearing a cellular hyaline appendage ca. 2 ym
X 2 pym, smooth, 10-12(-14) X 5-6 ym, with straight germ
slit spore-length,

SPECIMEN EXAMINED: San Martin 337, VIII.1987, San Felipe
Bacalar, Othon P. Blanco municipality, Quintana Roo state,
on fallen leaves (ITCV).

NOTES: The present fungus greatly resembles X. sicula
Pass. and Beltr. f. major Ciccarone in the hair-Tike
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 critical microscopy is employed. It greatly
resembles X. aristata sensu Dennis (1956) in the morphology
of the fertile part and in the 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 portion.
He described 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 perithecia. Our
fungus also greatly resembles Dargan's Xylaria sp.-III in
ascospore size and in the long portion of rachis project-
ing beyond the fertile head (Dargan, 1976). In any case,
it is probably most prudent to allow our present small
collection to remain unnamed until additional studies of
similar fungi are undertaken.

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

Stromata cylindrical with fertile apices, on short
pubescent stipes, 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 white. 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 Biseriate manner, cylindrical,
stipitate, 132-148 um total length X 5.5-7 um broad, the
spore-bearing part 82-88 um, with apical ring bluing in
Melzer's iodine reagent, quadrate, 2 X 2 um. Ascospores
brown, unicellular, ellipsoid- inequilateral, with Broaﬂ]y
to narrowly rounded ends, smooth, (11-)13-14 (-15) X 4-5
um, 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 fungus highly resembles Lloyd's photograph
(1921) of X. biformis Lloyd, but his description is of a
fungus with much Targer ascospores. Laessge (in 1itt.)
considers X, biformis to be a synonym of X. globosa (= X.
anisopleura).” Our fungus also resembles @ diminutive X,
berkeTeyi. 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 stipe,
1.5-2 cm 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 material, the spore-
bearing part ca. 50-60 uym long X 5-6 um broad, with apical
ring bluing in Melzer's iodine reagent, quadrate, 2 X 2
pm. Ascospores brown to dark brown, unicellular,
ellipsoid-inequilateral with rounded ends, smooth, 9-10
(-11) X (4-)4.5-5 ym, 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.
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Xylaria sp. (G729) Figs. 85,86.

Stromata cylindrical with acute sterile apex, without
differentiated stipe, the base tomentose, 1.5-3 cm total
Tength 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 conical
to hemispherical, conspicuous. Asci eight-spored, cylin-
drical, long-stipitate, 123-144 um total length X 4-6 um
broad, the spore-bearing part 63-70 ym, with apical ring
bluing in Melzer's iodine reagent, quadrate to rectangular,
1.5-2.5 ym high X 2 um broad. Ascospores 1ight brown,
unicellular, ellipsoid-inequilateral with rounded ends,
smooth, (8.5-)9-11 X (3-)3.5-4(-4.5) um, with straight
germ slit less than spore-length,

SPECIMEN EXAMINED: Guevara 729, 1986, Xan Santa Crﬁz,
Jose Maria Morelos municipality, Quintana Roo state, on
wood in an acahual (ITCV3;JDR).

NOTES: This small X*]aria is unknown to us. In general
morphology it resembles X. myosurus in lacking a real
stipe, but the tomentose base is unlike that species.

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

Stromata subglobosa vel elongata, 5 mm diam vel 6 mm
longa X 4 mm crassa, peritheciis omnino immersis, in
abrupte angustatis stipitibus 1-1.5 cm 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, inconspicua. Asci
saepe biseriate ostospori, cylindrici, longe stipitati,
370-430 Tongitudine tota X 14-27 um crassi, partibus
sporiferis 182-252 ym, annulo apicali in Tiquore Melzeri
cyanescente, urceolato vel obtrullato, 11-13 alto X 6-7 um
crasso. Ascosporae brunneae, unicellulares, ellipsoideo-
inequilaterales vel plus minusve rectangulatae cum late
rotundatis extremis vel abrupte acutis extremis, leves,
(29-)31-37(-40) X (11-)12-13(-14) um, 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 cm long X 1-1.5 mm diam;
externally blackish gray, but with lens seen to be black-
ish with raised whitish scales: internally 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 uniseriate or partially biseriate manner,
lTong-stipitate, 370-430 pym total length X 14-27 uym broad,
the spore-bearing part 182-252 ym, with apical ring bluing
in Melzer's iodine reagent, urn-shaped or coffin-shaped,
11-13 uym high X 6-7 um 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) um, often with
hyaline sheath, with straight germ sl1it spore-length.
Anamorph unknown

SPECIMEN EXAMINED: 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: This 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 scaliness of the one described here,
but shows conspicuous papillate ostioles. In other
characteristics these fungi seem very similar,

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

Stromata clavate-fusiform with rounded fertile apices,
on short to long stipes, up to 6.5 cm 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.
Ascospores light brown to brown, unicelluTar, ellipsoid-
inequilateral with narrowed ends, smooth, (17-)18-21(-22)
X (5.5-)6-7 ym, with short, oblique germ slit.

SPECIMENS EXAMINED: San Martin 220, VIII.1987; 352, VIII.
1987, Ejido Boca de Chajul, Ocosingo municipality, Chiapas
state, on wood in evergreen rain forest (ITCV,JDR).
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NOTES: Our material seems typical 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 maxime 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 cm 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 um crassi, partibus sporiferis
70-90 ym, annulo apicali in liquore Melzeri cyanescente,
quadrato vel oblongo, 2.5-3 um alto X 1.5-2 um crasso.
Ascosporae brunneae, plerumque in uno extremo cellula
minuta hyalina ornati, ellipsoidea-inequilaterales, leves,
9-10(-11) X (3.5-)4 pym, rima germinativa recta per
longitudinem partis coloris sporae. Anamorphosis ignotus.

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

SPECIMENS EXAMINED: Chacon 191, X.1987, Gomez Farias,
Tamaulipas state, on wood in median subdeciduous rain
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forest (HOLOTYPE:ITCV; ISOTYPE:JDR); Rodr%guez 31 and
Santos Lopez 4, same data as above (ITCV;JDR).

NOTES: This species is probably related to X. feejeensis
and X. rhytidophloea Mont. According to Dennis (1956) the
latter name is a synonym of the former. Lloyd (1924A)
gives the ascospores as 18 X 8 uym, much larger than those
of X. feejeensis or the present fungus. The main feature
leading us to consider this a new species is the
persistent cellular ascospore appendage.
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VARICOSPORTUM SCOPARIUM, A NEW STAUROSPORQUS HYPHOMYCETE

by

A. ROLDAN & M. HONRUBIA. Depto. Biologia Vegetal (Botdnica). Facultad
de Biologia. Universidad de Murcia (Spain).

Summary: Varicosporium scoparium sp. nov. is described in pure cultu-
re from foam samples 1n Spanish streams.

Conidia of the new species described below were illustrated
by ROLDAN et al. (1988) from foam samples in the River Mundo (Albacete
Spain). They have also been detected in several of its tributaries
and in the River Vinalopd (Alicante, Spain). Its substrate remains
unknown. Conidia only appear ater rains, and thus we belijeve it
should be considered waterborne rather than strictly aquatic.

Varicosporium scoparium sp. nov. (Figs. 1-3)

Hyphomycetes ﬂ5n1;1aceae COLONIAE (1% MA) pallide cremosae, patentes
ad 4.5 cm diam/5 septimanis, glabrae, mycelio aerio absente, hyphae
1.5-2 uym latae, SPORULATIO copiosa post 5 diebus (14- 18°), summa
aqua vel submersa. CONIDIOPHORA mononematosa, apicalia vel lateralia,
semimacronematosa, simplicia vel bracchiata, usque ad 300 x 2-3
ym. CELLULAE CONIDIOGENAE apicales (vel intercalares vel laterales),
8-16 x 2-3 um, monoblasticae vel polyblasticae, proliferationes
sympodiales; cicatrices denticulatae. CONIDIA solitaria vel Tlaxe
fasciculata, acrogena, typice in planibus variis, elementi cylindrici;
axis principalis leve curvatus vel sigmoideus, 80-150 (raro ad
350) x 2-3.5 pm, usque ad 6-septatus, cicatrix truncata; bracchia
in 1-3 dispositionibus, 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 cum antibioticis.

COLONY (1% MA) pale cream-coloured, reaching 4-5 cm diam/5 weeks
at 14-18° glabrous, aerial mycelium wanting, hyphae 1.5-2 um
wide. SPORULATION on slices of culture partly submerged in sterile,
distilled standing water for 5 days at room temperature (14-187), at

or below water level, producing numerous highly branched conldia.
CONIDIOPHORES mononematous. apical or lateral, semimacronematous,
simple or branched, up to 300 x 2-3 ym. CONIDIOGENOUS CELLS apical
(or intercalary or lateral), 8-16 x 2-3 um, mono- or polyblastic,
proliferating sympodially; secession scars denticulate. CONIDIA
solitary or loosely fasciculate, acrogenous, typically branched
in more than one plane, elements cylindrical, apices rounded;
main axis slightly curved (or somewhat sinuate), sometimes with
loss of apical dominance, 80-150 (rarely up to 350) x 2-3.5 ym,
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Fig. 1.- Varicosporium scoparium in pure culture. A-D: conidiophores.
E-H: conidia. (from holotype). A: scale a = 50 ym. B-H: scale b = 40
pm.
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Fig. 3.- Varicosporium scoparium. E: conidiophore. A1l to same scale,

bar = 50 pm.
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up to b6-septate, scar <truncate; branches in 1-3 orders, lateral,
single, diverging in various planes and mostly on one side of
the parent element, straight or slightly curved, characteristically
sinuous and asymetrically constricted at the insertion, 0-3 septate.
Conidia germinate readily in liquefied foam or on isolation media
supplemented with streptomycin and penicillin (Descals et al.
1977).

COLLECTIONS: single conidia 1isolate from foam 1in River Mundo,
Albacete (UTM WH 9457) (Roldan, Nov. 1987) (MA-fungi 20841 holotype
ex MUB AR9851 1isotype); other isolates from locus typici MUB AR
JB52, MUB AR9853; stream foam from River Mundo, Albacete (Roldan,
Nov. 1985, A-25); stream foam from River Vinalopd, Alicante (UTM
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 Dendrospora Ingold, Polycladium Ingold and Varicosporium Kegel.
In Dendrospora conidia are apical and solitary with conidiogenous
cells sometimes proliferating percurrently (DESCALS & WEBSTER,
1980). Furthermore, D. erecta Ingold (type species) displays vertici-
1Tate branching, not seen in our species, although this character
is less evident in D. polymorpha Roldédn & Descals (ROLDAN et al.,
1987). Conidial insertion in Polycladium equiseti Ingold™ (T1959)
(type and only species) is clearly lateral. Varicosorium r
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 1insertion. Conidia of V.
delicatum (Igbal, 1971) are typically larger than in V. scoparium
and are produced singly and terminally. Cladoconidium articulatum
Bandoni & Tubaki (1985) has repeatedly branched pale fuscous conidia,
with somewhat sinuous constricted branched 1insertion. However,
this species has olivaceous colonies and the conidia are mostly
spaaning 30-42, rarely up to 60 ym.
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A NEW ADDITION TO THE GENUS GORGOMYCES

by

A. ROLDAN, Depto. Biologia Vegetal (Botdnica). Facultad de Biologia.
Universidad de Murcia (Spain).

Summary: Gorgomyces honrubiae sp. nov. is described in pure culture
from foam samples 1in Spanish streams. Characters related with
conidiogenesis in this genus are discussed.

Gorgomyces honrubiae sp. nov. (Figs. 1-3)

Hyphomycetes Moniliaceae. Coloniae (1% MA), albidae, patentes
ad 3 cm diam/5 septimani, glabrae, mycelio aerio absente; hyphae
saepe cincinnatae, 1-2 um latae. Sporulatio submersa et sparsa.
Conidiophora semimacronematosa, mononematosa, typice lateralia,
cum stipite et capite conidiogeno, stipes irregulariter clavatus
et curvatus, 5-8 x 2-3.5 um, typice O-septatus; caput conidiogenum
est racemus condensus, eodem tempore fructificans. Cellulae conidio-
genae inflatae, 3-6 x 1.5-2.5 uym, monoblasticae, determinatae,
collabentes. Conidia solitaria, apicalia (vel lateralia), filiformia;
cum cellula basali et appendice apicale; corpus conidialis parce
subulatus, paene rectus vel spiralis vel sigmoideus, 35-45 x ca.
2 um, 8-9 septatus; appendix apicalis ad basim constricta et septata,
9-16 um longa, unicelularis, collabens ante secessionem conidii;
cellula basalis ca. 2 x 1.5 pm, cum mucrone laterale breve, postea
collabens et mucosa. Conidia in aqua singillatim vel aggregatim
dispersa, ad basim adherentia. Germinatio e pluribus cellulis.

Etym: named in acknowledgement to Dr. M. Honrubia (University
of Murcia, Spain).

Hyphomycetes, Moniliaceae. Colonies (1% MA) whitish, spreading
slowly, reaching 3 cm diam/5 weeks, glabrous, aerial mycelium
absent; hyphae strongly coiled, 1-2 pym wide. Sporulation underwater,
sparse. Conidiophores semimacronematous, mononematous, typically
lateral, with a stipe and an irregularly branched conidiogenous
head, total length 12-22 ym; stipe irregularly clavate and curved,
5-8 x 2-3.5 um, typically O-septate; Conidiogenous cells variously
swollen, 3-6 x 1.5-2.5 um, monoblastic, determinated, evacuated
after conidial secession. Conidia solitary, apical <(or lateral),
consisting (initially) of a filiform body, an apical walled appendage
and a stalk cell. Conidial body slightly subulate, almost straight
to helical (1-1.5 coils) or sigmoid, 35-45 x ca. 2 ym, septa initia-
11y distant, later 8-9 by secondary septation; apical appendage
constricted at basal septum, 9-16 um long, unicellular, becoming
evacuated and collapsing prior to secession; stalk cell ca. 2
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Fig. 1.- Gorgomyces honrubiae in pure culture (from holotype).

A-G: conidiophores and developping conidia. Notice collapsed conidio-
genous cells after conidial secession in B, F and G. Bar: 20 ym.



Fig. 2.- Gorgomyces honrubiae in pure culture (from holotype).
A: conidial group adhering to each other at their mucous base.
B-J: single detached conidia. Bar: 20 ym.



Fig. 3.- Gorgomyces honrubiae in pure culture (lactofuchsin mounts).

A-B: mature conidial groups adhering to each other at their eapical
appendages (A) and base (B). C: conidiophore, arrows shows a constric-
tion process on the conidium body and the basal cell. D-E: Detached
conidia with appendages being evacuated. Bar: 20 ym.
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x 1.5 ym with a short lateral peg, contents of the cell gelatinizing
at a later stage and thus releasing the conidia. Conidia dispersed
in water or trapped in foam individually or more typically in
groups, adhering to each other at their mucous base or apical
appendages; germinating readily from any cell on the main body.

COLLECTIONS EXAMINED

Single groups of conidia isolated from foam in Campamento San
Juan stream, Ridpar, Albacete, Spain. Rolddn Nov. 1987 (MA-FUNGI
20840 holotype ex MUB AR 9761 Isotype. Other collections from
the same locality and date (MUB AR 9765, MUB AR 9766).

Gorgomyces hungaricus Gonczol & Révay (1985), type species, was
only described from nature, and hence some important characters
related with conidiogenesis may not have been seen. Unfortunate]y,
according to Gonczol (in 1itt.) the type is damaged and unservicea-
ble. Nevertheless conidial morphology is so characteristic that
the assignation of our species to Gorgomyces is unquestionable.
G. honrubiae 1is clearly distinct from %5 type species in that,
in the Tatter, the conidiogenous head is a terminal verticil composed
of only conidiogenous cells, 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,
althought it appears to have a wall, is described as mucous, and
develops by apical growth, while in our species the apical appendage
is initiated by a localized constriction process on the fully
developed cylindrical body of the conidium, followed by a collapse
of the distal portion; fourthly, conidia of G. hungaricus are
straight to sinuous while ours are sinuous or helical; lastly,
they differ significantly in dimensions, i.e.: 1in G. hungaricus
the conidial body measures 90-120 x 2.5-3.5 ym, while in G. honrubiae
it does not exceed 45 x 2 um. It is interesting that conidia of
the type species have been seen attached to nematodes onleaf litter.
Our species has so far been seen in nature only as conidia in
foam.
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THE OCCURRENCE OF
TUBER TEXENSE IN GEORGIA
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and
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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 illinociensis (Wang.) K.
Koch] that had been exposed by soil erosion caused by a
recent rain. Several ascomata were taken to the laboratory
and examined, and were subsequently identified as Tuber
texense. As this 1is 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.



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 mm? blocks,
fixed in formalin-propionic acid-alcohol, dehydrated through
a tertiary butyl alcohol series, embedded in paraplast,
sectioned at 6 or 10 um 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 in 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 DISCUSSION

Tuber texense Heimsch

Ascomata hypogeous, up to 5.5 cm 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 layer (=
ectal excipulum) of pigmented cells (Fig. 2). Cortex 240-280
pm thick, composed of three regions (Fig. 4, 8). Outermost
2-3 rows of cells angular (textura angularis), with somewhat

Fig. 1-7. Tuber texense. Fig. 2-7, paraffin sections of
ascomata. Fig. 1. Five ascomata. X0.71. Fig. 2. Section
through ascoma. X1.2. 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, pigmented 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 pm thick of small,
compactly arranged pseudoparenchymatous cells with thin
walls that vary in shape from globose to angular or short
hyphal; the latter are oriented perpendicularly to the
margin of the ascoma. 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 wveins. Gleba
composed of white, convoluted sterile veins (venae
externae) bordered by brown fertile veins (venae internae)
(Fig. 3). Sterile veins wvariable in width, branched,
composed of hyaline, interwoven hyphae (textura
intricata)(Fig. 10), becoming compressed by developing asci
(Fig. 6, 9). Fertile veins brown, cells crowded, often
indistinct and appearing as surrounded by mucus at maturity,
enveloping numerous asci (Fig. 7, 1l). Ascigerous areas in
immature ascomata often separated by small veins of hyaline
hyphae that form a loose, open network that is crushed as
the asci develop. Asci unitunicate, thick- walled (Fig. 16),
persistent, variable in size, (70)-88-(122) X (34)-48-(58)
pm  (including stipe), subglobose to ovoid, short- or
long-stipitate [stipe (8)-22-(58) pm], 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) pm, containing oil droplets,
densely covered with spines that vary from minute to long
and distinct (Fig. 17-18), up to 2 um in 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 the 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).
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Figs. 8-11. SEM micrographs of Tuber texense. Fig.8.
Section through cortex and portion of gleba. Bar = 1.0 mm.
Fig. 9. Close-up of sterile vein bordered by asci. Bar = 0.1
mm. Fig. 10. Close-up of interwoven hyphae comprising

sterile vein. Bar = 10 pm., Fig. 1l. Asci in fertile vein.
Bar = 0.1 mm.
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The structure of our material agrees well with that
described for T. 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 ascospores, 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 the spines. On the basis of
these characteristics, our material is considered to be T.
texense. In addition to Texas and Georgia, this species has
also 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 suggests
the possibility of a mycorrhizal association, but no direct
evidence was found to support this. Tuber melanosporum has
been demonstrated to form mycorrhizae with Corylus avellana
L., Quercus spp., and other hardwood species (Delmas, 1976).
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Figs. 12-18. Light (Fig. 12-15, 17) and SEM (Fig. 16, 18)
micrographs of Tuber texense. Fig. 12. Young ascus mother
cell formed from crozier. X1680, Fig. 13. Young ascus.
X1000. Fig. 14. Two-spored ascus. X&475. Fig. 15.
Four-spored ascus. X375, Fig. 16. Close-up of ascus with
ascospore. Note thickened ascus wall. Bar = 10 um. Fig. 17.
Mature ascospore with spines. X950. Fig. 18. Close-up of

ascospore showing spines with interconnecting bases. Bar =
10 um.
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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 nalive vegetation only.

Fresh (less than one hour old) fecal samples were collected in 20 different
areas fo examine for Pilobolus. Fecal samples from twenty-four bison (Bison
bison), twenty-six elk (Cervus canadensis), twenty-lwo moose (Alces alces),
six mule deer (Odocoileus hemionus), ten antelope (Antilocapra americana),
six bighorn sheep (Ovis canadensis), and one horse (Equus caballus) 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 Ix) 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,
hyphal 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 1000X
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 Park.
These species were: P. crystallinus, P. kleinii, and P. rondus.

Pilobolus crystallinus (Wiggers) Tode: Fries (5)

Pilobolus crystallinus sporangiophores are 2 to 10 mm long, and are clear
to pale yellow in color. Trophocysts develop submerged in the substratum
and are usually 300 to 500 um long. Sporangia are covered with a dark wall
and range from 80-300 um in diameter. Ceclumella are papillate and extend
deeply into the sporangia. Sporangiospores are pale yellow ellipses which
measure 9.76 + 0.60 (6-14.5) um in length by 6.35 + 0.65 (5-11.5) um in
width producing a length to width ratio of 1.53.

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

Pilobolus kleinii van Tieghem (8)

Pilobolus kleinii sporangiophores measure 1 to 10 mm in length and arise
from dark yellow turnip-shaped trophocysts 250-500 pum in diameter. The
trophocysts are often partially submerged within the substratum. Sporangia
have a dark, smooth wall measuring 80-450 um across. The columella are
papillate and extend deeply into the sporangia. Sporangiospores are
yellow and elliptical, measuring 10.95 + 0.21 (6.5-15) um in length by 7.52 +
0.67 (5.5-12.5) um in width with a length to width ratio of 1.46.

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

Pilobolus roridus (Bolt.) Pers. (6)

Filobolus roridus sporangiophores are 1 to 8 mm long. Sporangia are dark,
smooth, and hemispherical. They average 80-450 um in diameter.
Trophocysts are 250- 400 pum 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) pum in length and 3.66 + 0.39 (2.5-6.5) um 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 isclated 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 Pilobolus. Twenty-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 correlatiocns 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.

LITERATURE CITED

1. Bessey, E. A. 1946. Studies of Pilobolus: P. kleinii and P. longipes.
Papers Michigan Acad. Science 32:15-26.

2. Foos, K. Michael and James B. Rakestraw. 1985. A survey of Pilebolus
from Lake County, Ohio. Ohio J. Science 83(3):137-138.

3. Foos, K. Michael and Judith A. Royer. 1985. Isolation of the copraphilous
fungus, Pilobolus, from Wayne County, Indiana. Proceed. Indiana Acad.
Science 94:109-112.

4. Foos, K. Michael and Judith A. Royer. 1986. Quick and easy methods for
collecting coprophilous fungi. Proceed. Indiana Acad. Science 95:99-100.
5. Fries, E. M. 1823. Systema Mycologicum. 2:308-309.

6. Persoon, C. H. 1801. Synopsis methodica Fungorum. Part 1. p. 117-118.
7. Sumstine, D. R. 1910. The North American Mucorales. Mycologia 2:125-
154,

8. Van Tieghem, P. 1876. Troisieme memoire sur les Mucorinees. Ann. Sci.
Nat. 4:335-349.



MYCOTAXON

Vol. XXXIV, No. 2, pp. 399-406 January-March 1989

TWO NEW SPECIES OF PARMELIA (PARMELIACEAE, LICHENES),
FURTHER NEW COMBINATIONS AND NOTES, AND ADDITIONAL
NEW LICHEN RECORDS FROM SOUTHERN AFRICA

FRANKLIN A. BRUSSE

Botanical Research Institute,
Private Bag X101, Pretoria,
SOUTH AFRICA

ABSTRACT

Two new species of Parmelia (Parmeliaceae, lichenized Ascomycetes), P. agamalis
Brusse and P. geckonalis Brusse, are described from southern Africa. Five new names are
proposed: Parmelia mixta Brusse, P. perfunctata Brusse. P. phyllodactylaris Brusse,
P. salax Brusse, and P. rantillum Brusse. Three new combinations are made: Parmelia
protodysprosa (Hale) Brusse, P. saniensis (Hale) Brusse, and . umramvuna (Hale) Brusse.
Notes on eight species in the Parmeliaceae pertinent to the flora of southern Africa are
given, Five lichen species are newly recorded for southern Africa.

NEW SPECIES

PARMELIA AGAMALIS Brusse, sp. nov. Fig. 1

Thallus foliosus, saxicola, adnatus, ad 6 cm diametro, 60—170 um crassus. Lobi
elongati, 1-3 mm lati. Thallus superne cinereus, nitidus, emaculatus, isidiatus, isidiis
parvis, usque ad 0,1 mm crassis. Cortex superior 9—12 um crassus. Stratum gonidiale
15—35 pm crassum, algis Trebouxiis, 5-16,5 um diametris. Medulla alba, 25—110 um
crassa. Cortex inferior 611 um crassus. Thallus inferne piceus. Rhizinae simplices,
sparsae. Apothecia non visa. Pyenidia hyalina, circa 150 pm profunda et circa 90 um
lata. Pycnidiosporae hyalinae, aciculares, 4—6 x 0,8 um. Thallus atranorinum, acidum
hyposticticum, acidum hyposalazinicum, acidum sticticum, acidum hypoconsticticum et
acidum consticticum continens.

TYPUS—SOUTH AFRICA, Cape Province, 3318 (Cape Town): Bothmaskloof Pass
near Riebecks Kasteel, Porseleinberg, on Table Mountain Sandstone outcrops on NW
slope, alt. 300 m (—BD). F. Brusse 2782, 28.iv.1981 (PRE, holo-; COLO, LD, iso-).
Figura 1.

Thallus foliose, saxicolous, adnate, to 6 cm across, 60170 um 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 um thick. Algal layer 15—35 um thick, algac Trebowuxia,5-16,5
um diam. Medulla white, 25—110 um thick. Lower cortex 6—11 um thick. Under
surface black. Rhizines simple, sparse. Apothecia not seen. Pycnidia hyaline, about 150
um deep and about 90 um wide. Pycnidiospores hyaline, needle-like, 4-6 x 0,8 um.
Chemistry: atranorin in the cortex; hypostictic, hyposalazinic, stictic, hypoconstictic
and constictic acids in the medulla.

Etymology: agamalis (L) = relating to Agamas, 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 Parmelia agamalis, as they scuttle over the rocks on which 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 the stictic
acid group of substances, in southern Africa. Parmelia 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, Parmelia 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 first hypostictic acid containing
Paraparmelia 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, Paraparmelia 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 hyposalazinic 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 agarnalis,
and is probably more closely related to Parmelia ischnoides.

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) caliginosa Essl.

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

PARMELIA GECKONALIS Brusse, sp. nov. Fig. 2

Thallus subcrustosus, saxicola, ad 3 cm diametro, 60140 um 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 um crassus.
Stratum gonidiale 15—45 pum crassum, algis Trebouxiis, 5,5—18 um diametris. Medulla
albida, 20—95 um crassa. Cortex inferior 4,5—8 um crassus. Thallus inferne pallide brun-
neus. Rhizinae simplices, 30—60 um crassae. Apothecia et pycnidia non visa. Thallus
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FIGURE 1.— Parmelia agamalis Brusse, habit. . Brusse 2782, Scale in mm and cm.

FIGURE 2.— Parmelia geckonalis Brusse, habit. F. Brusse 5536, Scale in mm and cm,
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acidum usnicum, acidum salazinicum, 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). £
Brusse 5536, 25.iii.1988 (PRE, holo-; BM, iso-). Figura 2.

Thallus subcrustose, saxicolous, to 3 ¢m across, 60—140 um 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 um thick. Algal
layer 15—45 um thick, algae Trebouxia, 5,5—18 um diam. Medullg whitish, 20-95 um
thick. Lower cortex 4,5—8 um thick. Lower surface pale brown. Rhizines simple, 30—60
um thick. Apothecia and pycnidia not seen. Chemistry: 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. Xanthoparmelia
pustulifera 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: Xanthoparmelia eruptens 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, Witelskloof near 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 Parmelia 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: Xanthoparmelia natalensis Hale, Mycotaxon 29: 259, 1987. (non Parme-
lia natalensis Steiner & Zahlbruckner, Bot. Jb. 60: 5135, 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: phyllodactylaris (L) = relating to geckos of the genus Phyllodactylus,
in particular the striped gecko, Phyllodactylus lineatus rupicolus. Since this lichen grows
on the underside of rock overhangs, only geckos and perhaps bats could be important in
dispersing this vegetatively reproducing (dactyls) lichen.

Parmelia protodysprosa (Hale) Brusse, comb. nov.

Basionym: Xanthoparmelia protodysprosa 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, 1973).

Synonym: Xanthoparmelia rugulosa Hale, Mycotaxon 30: 328, 1987. (non Parme-
lia rugulosa (Nyl.) Bab. & Mitt. in Hooker, Flora Tasmaniac 2: 348, 1860; nec Parmelia
rugulosa (Mill. Arg.) Vainio, Résultats de Voyage du S.Y. Belgica, Botanique: 14, 1903).

Etymology: salex (L) = lustful, lecherous or sexy, in allusion to the dense covering
of apothecia often displayed by this species.

Parmelia saniensis (Hale) Brusse, comb. nov.

Basionym: Xanthoparmelia saniensis Hale, Mycotaxon 27: 596, 1986.
Parmelia tantillum Brusse, nom. nov.

Basionym: Xanthoparmelia inconspicua Hale, Mycotaxon 29: 256, 1987. (non Par-
melia inconspicua Sprengel, Mantissa Prima ad Floram Halens.: 57, 1807).

Parmelia umtamvuna (Hale) Brusse, comb. nov.

Basionym: Xanthoparmelia umtamvuna Hale, Mycotaxon 29: 266, 1987.

NOTES ON SOME PARMELIACEAE

Xanthoparmelia 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 amount of lividic acid, and a pale UV 34+ sub-
stance similar to the ‘chalybaeizans unknown’. However, this species does not have the
bumps on it that £. saniensis has. If these bumps on the type of P. saniensis are abnormal-
ities, then X, brevilobata is certain to be a synonym of P, saniensis. Xanthoparmelia
naudesnekia Hale, may be a chemosyndromic variant of this species, containing steno-
sporonic acid instead of lividic acid.

Xanthoparmelia diffractaica Hale, Mycotaxon 29: 254, 1987.

This lichen contains major amounts of the ‘chalybacizans unknown’ and barbatic acid,
and a minor amount of 4-O-demethylbarbatic acid, in addition to the salazinic, diffractaic
and usnic acids originally reported. This lichen is identical to Parmelia iesothoensis (Hale)
Brusse, except for a slightly larger amount of barbatic acid present.

Parmelia lesothoensis (Hale) Brusse, Mycotaxon 31(2): 539, 1988.
Synonyms: Xanthoparmelia lesothoensis Hale, Mycotaxon 27: 582, 1986.
: Xanthoparmelia diffractaica Hale, Mycotaxon 29: 254, 1987.

Although Brusse (1988b) detccted the ‘chalybacizans unknown’ in this lichen, in
addition to usnic, salazinic and diffractaic acids as originally reported, he did not notice
the minor amount of barbatic acid hidden by usnic acid on plates B and C, and the trace
of 4-O-demethylbarbatic 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.

Parmelia perfunctata Brusse

Synonym: Xanthoparmelia natalensis Hale, Mycotaxon 29: 259, 1987.

This lichen also contains barbatic acid in fairly large quantities and a trace of 4-O-
demethylbarbatic acid in addition to the diffractaic, physodalic, succinoprotocetraric,
fumarprotocetraric and usnic acids originally reported. This lichen is very similar to the
pantropical P. adplanata Mull. Arg. (Syn: P. subramigera Gyeln.), but contains diffractaic
and barbatic acids in addition to the usual constituents. Distributional patterns may clarify
the status of this species.

Parmelia saniensis (Hale) Brusse

Synonym: Xanthoparmelia saniensis Hale, Mycotaxon 27: 596, 1986.

This lichen contains a pale UV 440+ substance similar to the ‘chalybaeizans unknown,
as well as lividic acid in addition to skyrin, usnic, hypostictic, hyposalazinic and hypo-
constictic acids as originally reported. The chemistry is identical to that of 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, while the type specimen of X. brevilobata is considered the normal condition.

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

Parmelia spissa Brusse, Mycotaxon 31(1): 158, 1988.

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

FParmelia tantilhum Brusse

Synonym: Xanthoparmelia 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
UV340+ substance, similar to the ‘chalybaeizans unknown’ that occurs in P. saniensis
(Hale) Brusse. Dull reddish pigments were not detected.

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

Parmelia umtamyuna (Hale) Brusse

Synonym: Xanthoparmelia umtamyvuna 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 are present.

ADDITIONAL NEW LICHEN RECORDS

Recently Kirnefelt (1987) reported a number of interesting new generic and specics
records for southern Africa, based on the high altitude collections of Ms. Elsie Esterhuy-
sen. 1 recently took the opportunity to examine several high altitude localities personally,
through the kind permission of the landowners, post-office 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).
Acroscyphus sphaerophoroides Lév.

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 fully exposed. Sporadic. Alt. 1 640 m
(—DC). F. Brusse 5457, 21.iii.1988 (BM, LD, PRE, UPS).

According to Tibell (1984) this is a rare but widespread lichen, occurring at high
altitudes between the latitudes 43° N and 43° S. While the latitude of the present locality is
within this range, the altitude is comparatively low (1 640 m), being much less than
4000 m, It seems as though this lichen may occur at lower altitudes at higher latitudes.
This is the first record of this lichen from the African continent, as it is known from
Peru, Patagonia, Mexico, Bhutan, Yunnan, Sikang and Japan. Although sporadic in oc-
currence at any particular locality, A. sphacrophoroides does not seem to be rare in the
Riviersonderend Mountains, because it was collected again at Galgeberg, 16 kilometres
to the east of Jonaskop, as the crow flies. That material was badly burned in a recent
bush fire and is not cited here.

Gomphilius calicioides (Delise) Nyl.

SOUTH AFRICA, CAPE PROVINCE.—3318 (Cape Town): South side of Table
Mountain, SSW slope overlooking Hely-Hutchinson Reservoir, on Hypnum cupressiforme
Hedw. low down on rock. Growing with Megalospora tuberculosa (Fée) Sipman. Alt.
950 m (—CD). F. Brusse 5422b, 19.iii.1988 (PRE).

In an effort to extend the known range of Psathyrophlyctis serpentaria Brusse, a
yellow granular lichen was collected on Hypnum cupressiforme Hedw, low down on a
rock, on the south side of Table Mountain. The apotheciate material turned out to be
Megalospora tuberculosa (Fée) Sipman, while the more olive-yellow material was Psa-
thyrophlyctis serpentaria, as judged by the chemistry. In addition to these lichens, Gom-
phillus calicioides, was also found. (Jacques van Rooy kindly named the moss).
Hypogymnia subphysodes (Krempelh.) 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 near crevices and in rock pockets. Alt. 1 000
m (—CD). F. Brusse 5424, 19.iii.1988 (BM, LD, PRE). 3319 (Worcester): Jonaskop in
the Riviersonderend Mountains near Villiersdorp. On S Table Mountain Sandstone cliffs.
Tends to occur near crevices and in rock pockets. Alt. | 640 m (=DC). F. Brusse 5471,
20.iii.1988 (BM, LD, O, 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
boulders, on steep E slope. Fairly common near crevices and in rock pockets. Alt. 1000
m (—CD). F. Brusse 5419. 19.ii.1988 (PRE). Lit. Elix (1980).

Parmelia { Xanthoparmelia) kurokawae Hale

SOUTH WEST AFRICA/NAMIBIA.-—2017 (Waterberg): Waterberg trail at camp-

site, on sandstone rocks at S base of cliffs (—CA). F. Brusse 4219,1984.03.22 (PRE,LD).

Porpidia urbanskyana (Zahlbr.) Brusse
SOUTH AFRICA, NATAL.—2828 (Bethlehem): 31 km S of Phuthaditjhaba (Wit-
sieshoek), summit of Western Buttress (Mont-aux-Sources), on S basalt face, in heavy
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seepage, on gentle S slope. Alt. 3080 m (- DB). F. Brusse 5548, 5.iv.1988 (BM, PRE).
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POLLUTION ATMOSPHERIQUE ET LICHENS
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La Constitucibn asegura a todas las personas:
El derecho a vivir en un medio ambiente libre
de contaminacién.
Es deber del Estado velar para que este dere-
cho no sea afectado, y tutelar la preservacién
de la naturaleza.
La ley podré establecer restricciones especifi-
cas al ejercicio de determinados derechos o li-
bertades para proteger el medio ambiente.

Art. 19, N2 8
Constitucién Politica de la
Repiblica de Chile, 1980

ABSTRACT

With the aim of finding biological indicators of
air pollution an inventory of lichens collected in dif-
ferent areas of Santiago de Chile was made. The distribu-
tion of 1lichens is discussed in relation to geographic
situation of the c¢ity, its climatic characteristics and
air polluants. Althougth the distribution of lichens in
the city wvaried according of species, lichens were present
in all areas studied.



INTRODUCTION

Pendant les derniéres années les habitants de Santiago
sont preoccupés par la pollution atmosphérique accentuée
que chaque année semble aller en augmentation.

Les autorités du Ministerio de Salud a travers du La-
boratorio de Contaminacién Atmosférica ont effectué des
mesures des contaminants en différentes lieux de la ville.
En plus, il contrdéle periédiquement les sources fixes des
contaminants. D'autre part, les autorités du Ministerio
de Transporte y Telecomunicaciones ont adopté des disposi-
tions qui restreignent 1la circulation véhiculaire dans
l'aire centrale de la ville selon dernier numéro de la ma-
triculation, une fois par semaine, de Lundi & Vendredi et
a disposé que toute véhicule avec moteur & explosion doit
étre contr8lée, au moins, une fois par an dans ses aspects
mechaniques et d'emission des contaminants (% CO). Mais,
tous le deux organismes n'ont pas obtenue la disminution
des indices de contaminants atmosphériques.

Le probléme de la pollution atmosphérique qui affecte
beaucoup des villes a originé différents publications. En
Santiago, par example, on a analysé des aerosols de l'aire
urbaine et suburbaine en trouvant 25 éeléments chimiques
(Préndez et al., 1984).

L'action du CO de l'air dans l'accroissement des li-
chens a été étudié en Anglaterre et Gales par Hawksworth
& Rose (1970); les lichens comme bioindicateurs naturelles
ont été étudié en relation aux éléments stables et radiac-
tives de l'air par Looney & al. (1986). Les cryptogames
ont &té employées comme organismes moniteurs de pollution
de l'air par metaux, selon Rasmussen et al. (1980) et 1la
ville de Caracas ffit l'objet d'une étude de la distribu-
tion des lichens d'accord au degré des contaminants atmos-
phériques par Vareschi & Moreno (1973).

Etant donnée que la ville de Santiago présente une
pollution atmosphérique elevée, fait que je décidais il
y a dejd quelques années de récolter les lichens qui se
trouvaient dans les différents lieux, avec l'objet de de-
terminer jusqu'a quel point la pollution atmosphérique au-
rait un effect negatif sur les populations lichéniques.

En ce travail on montre la distribution des lichens
dans l'aire urbaine de Santiago et les indices de contami-
nants mesurés par les Stations distribuées dans la ville.

SITUATION DE LA VILLE DE SANTIAGO

La ville de Santiago est située dans une depression
du Chili centrale comprise entre les 329 10" - 322 54' §
et les 702 29' - 702 00 W. Le dimension N-S de cette
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vallée sont 83 km et sa latitude E-W de 54 km environ. Au
Nord la depression est limitée par un cordon de collines
qui forment la Cuesta El Manzano, au Sud par l'Angostura de
Paine, au 1'Est par la Cordillére des Andes. Les sommets
plus importants de cette Cordillére sont le Cerro Colocalén
(2.540 m), le Cerro La Provincia (2.731 m), le Cerro San
Ramén (3.249 m), le Cerro Los Cristales (3.057 m) et le
Cerro Pabellones (2.497 m). Par 1'Ouest cette depression
est limitée par le cordon montagneux de la Cordillera de
la Costa et ses sommets plus importants sont le Cerrc Ro-
ble Alto (2.027 m), le Cerro Perro Muerto (1.391 m) et le
Cerro Cantillana (2.281 m). La ville de Santiago est situé
aux 339 27' S et 702 38' W, a4 600 m (Fig. 1).

CLIMAT

D'accord aux indices de Thorthwaite, Santiago a un
climat modéré semi-aride, avec un hiver bénigne et un été
sec.

CARACTERISTIQUES DES CONSTITUANTS CLIMATIQUES

a) Vents: La frequence des directions du vent en Juin
et Janvier, dans la période 1831-1960, avec trois obser-
vations par jour (08 hrs. 14 hrs. et 20 hrs.) nous indique
que au Juin les vents du SW occurrent dans le 12.1%, il'a
un période de calme dans le 70.6% et le reste dans d'autres
directions. En général, les vents qui dominent procedent
du SW pendant le jour et de 1'Est dans la nuit avec une
faible vitesse. Les vents provoquent des inversions ther-
miques frécuentes en hiver qui souvent subsistent toute
la journée. Ces inversions causent la formation d'un
"plafont”" qui en été arrive aux 1.000 m et en hiver, entre
les 300 et 400 m sur la ville, dessous duquel l'air conta-
miné est gris ou obscur. On a observé en Aolit dans un jour
de grande inversion thermique, la température au niveau
du sol est de 42 C et dans la sommet de 1'inversion
(1.000 m) est de 16° C. La masse supérieure d'air froid
empéche que les contaminants montent aux couches supérieu-
res de 1'atmosphére restant retenus au-dessous d'elles
(Fig. 2, 3, 4 et 5).

La pollution atmosphérigque est plus intense lorsque
se présentent des inversions fortes de témperature avec
des vents faibles dans les masses baisses de la atmos-
phére.

b) Precipitations: Les precipitations sont, en moyenne
annuelle, de 329.8 mm et les mois de Mai & AolQt, les plus
pluvieux, avec une moyenne de 64 mm.
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Fig. 1.- Région centrale du Chili. A: Ville de Santiago dans la
vallée centrale et ses limits N-S-E-W. Image captée par le Satélite
Landsat-2, le 22-111-1975, & 09 hrs. 57 min. 20 sec. & une altitude
de 900 km (Courtaisie d'Instituto Geogréfico Militar, Santiago).

¢) Témperature et Humidité Relative de 1'Air: La tém-
perature moyenne annuelle est de 14.52 C et la humidité
moyenne relative de l'air 83% (08 hrs), 48% (14 hrs) et
64% (20 hrs).

PROTECTION DE L'ENVIRONNEMENT

Par disposition du Ministerio de Salud on a communiqué
les normes sanitaires destinées a prévoir et & contrdler
la pollution au Chili. Dans cette resolution on défine la
pollution atmosphérique comme "la presence dans l'air d'un
ou plus contaminants ou quelconque combination d'eux en
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C? de Renca

Fig. 2.- Vue W de la ville de Santiago couverte par le nuage de con-
taminants, depuis le Cerro San Cristbébal, 880 m (7-V-1987).

Fig. 3.- Vue S de la ville de Santiago couverte par le nuage de con-
taminants, depuis le Cerro San Cristébal, 880 m (7-V-1987).
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Fig. 4.- Vue E de la ville de Santiago couverte par le nuage de con-
taminants, depuis le Cerro San Cristébal, 800 m (7-V-1987).

Fig. 5.- Vue de la ville de Santiago couverte par le nuage de con-
taminants, depuis les Cerros de San Carlos de Apoquindo, & 1'Est de la
ville, 970 m (6-XI-1987).
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concentration au niveau tels qui dérangent ou détruisent
la vie, la santé et le bienétre humain, la flore et la
faune ou dégradent la qualité de l'air, des biens, des re-
cours nationales et particuliers".

SOURCES DE POLLUTION

Dans 1la ville de Santiago il y a environ 2.500 indus-
tries, 300.000 automoviles, 1.500 taxis et 4.000 autobus
qui dépensent mensuellement 5.000 m3 d'essence. D'autre
sources de la pollution la constituent la brdlure du bois,
du charbon et du mazut pour la chauffage et la incinération
des déchets ont fait que la pollution atmosphérique dans
la ville de Santiago soit alarmante. On voit clairement
les effets de la pollution atmosphérique dans les feuilles
d'arbres: la poussiére sédimentaire qui couvre la lame fo-
liaire (Fig. 6) fait disminuer ses activitées vitales et
la tombée des feuilles (Fig. 7).

Fig. 6.- Feuilles de Magnolia Fig. 7.- Acacia retinodes avec
grandiflora et de Eriobotrya ja- des branches inférieures defoliées
ponica couvertes par la poussidre & cause de la pollution atmosphé-

sédimentaire. La moitie droite rique.

des lames sont propres. Ave, Grecia 2976
Rue Diagonal Paraguay/Carmen
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MESURAGE DES CONTAMINANTS

Pour le mesurage des contaminants atmosphériques on
a instalé quelques Stations dans la ville (Fig. 8). Les
données obtenues sont representées dans les Fig. 9-13.
L'enregistrement du Co a été effectué seulement dans la
Station 1, les autres contaminants ont été enregistrés dans
les différents Stations établies.

CONSTITUANTS DE LA POLLUTION ATMOSPHERIQUE

OXIDE D'AZOTE (NO2)

Les enregistrements ont été effectué avec un appareil
semi-automatique de gazes RAC, Modéle PV. Pour 1l1l'analyse
on emploie la méthode colorimétrique avec arsenite de
sodium (NaAs02), 24 heures du jour, deux fois par semaine,
selon calendrier établi au commencement de 1'année.

La Norme de Qualité de 1'Air au Chili pour le NO2Z2 est
100 ug/m3 (moyenne annuelle) ou, 300 ug/m3/24 heures (1
fois par an).

Dans la péricde 1977-1986, aucune Station a registrée,
en moyenne, un excédent & la norme. La Station 2, situé
dans 1l'aire centrale de Santiago, registrait 1'indice le
plus haut, 87 ug/m3 et les Stations 5 et 6 régistraient
76 et 69 ug/m3 respectivement. Les trois Stations se trou-
vaient dans les aires de haut flux véhiculaire. Les Sta-
tions 13 et 14 ont régistré les indices les plus bas avec
28 et 26 ug/m3, tous les deux sont loins du centre ville
dans les aires de bas flux véhiculaire.

La norme a été dépassait 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'Aofit
et d'Octobre.

Source: Le NO2 provient principalement des industries
et des véhicules a essence; Fig. 9.

MONOXIDE DE CARBONE (CO)

Les mesurages ont été effectué dans la Station 1,
aire centrale de la ville, au moyen d'un Detector Ecolyzer
(1977-1980) et un Detector Beckman, Modéle 866 (1981-1986).
Le mesurage est faite pendant les 24 heures, tous le jours.

La Norme de Qualité de 1'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 années 1979 et 1986 ont a registré, en moyen-
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Fig. 8.- Réseau de Vigilance de Qualité de 1'Air.
Distribution des Stations

STATION COMUNE DIRECTION LIEU
1 Santiago Agustinas/Estado Iglesia
San Agustin
2 Santiago Santo Domingo 978 Comandancia de
Bomberos
24 Santiago Mac Iver 541 Ministerio de
Salud
4 Santiago Santo Domingo 2398 Inst. de Salud
Ocupacional
5 Santiago Avda. Matta 576 7% Cia. de Bomberos
6 Providencia P. de Valdivia 963 I. Municipalidad
de Providencia
7 Santiago Independencia 939 Esc. Salud Piblica
8 MaipG 5 de Abril 4936 Inst. Comercial N2 7
9 San Miguel Ismael Valdés 2020 32 Cia. de Bomberos
10 Nufioa Marathon 1000 Inst. de Salud Piblica
1 Conchali Independencia 3450 19 Cia de Bomberos
12 Pudahuel Teniente Cruz 1087 Consultorio
Carlos Avendario
13 Maipl Avda. Cerrillos 674 22 Cia. de Bomberos
14 La Granja La Pintana Cooperativa
José Maza
15 La Florida Vic. Mackenna 7196 9% Cia. de Bomberos

16 Las Condes Las Condes/lLas Clarisas 207 Cia. de Bomberos
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ne 35.6 et 36.4 ppm/l heure, respectivement. Les indices
dans les autres années étaient inférieures & la norme. En
1978 on a registré 14 ppm/1 heure, le plus bas, en 1983 et
en 1984 moins que 20 ppm/1 heure.

Les variations horaires du CO sont associées au flux
véhiculaire et aux conditions climatiques. En hiver, le
CO se présente en plus grande quantité dd a sa moindre
dif'fusion dans 1'atmosphére.

Ce contaminant constitue un des plus grands risques
sanitaires par tout le monde.

Source: Le CO provient spécialement des véhicules a
essence; Fig. 10.

ANHYDRIDE SULPHUREUX (S02)

La mesurage a été effectué avec un appareil semi-
automatique de gazes RAC, Modeéle PV. Dans 1'analyse on
emploie la méthode colorimétrique de la p-roseaniline.
L'echantillonage est permanent dans les 24 heures, deux
fois par semaine, selon calendrier établi au commencement
de 1l'année.

La Norme de Qualité de 1'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 période 1977-1986 on ne registre pas des va-
leurs, moyenne annuelles, sur la norme. La Station 2 regis-
trait 51 ug/m3, 1l'indice le plus haut, correspondant &
l'aire centrale de la ville. Les Stations 2, 5, 6 et 10
registraient indices entre 35 et 42 ug/m3 dans des secteurs
de haut flux véhiculaire et probablement avec des bitiments
au chauffage 4 mazut. Les indices les plus hauts se regis-
trent en hiver.

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

POUSSIERE EN SUSPENSION

L'obtention de la poussiére en suspension est effectué
avec l'instrument High Volume, RAC, Modéle GCMW-2000. Les
échantillons sont analysés gravimétriquement. L'obtention
est continue pendant les 24 heures, deux fois par semaine,
selon calendrier établi au commencement de 1'année.

La Norme de Qualité de 1'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 geométrique
annuelle.

Les Stations 2, 11 et 12 ont dépassé la norme avec une
moyenne pour la période 1977-1986, de 330, 290 et 320 ug/m3
respectivement. La Station 2 est situé dans 1'aire centrale
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de la ville ol il y a un haut flux véhiculaire. Les Sta-
tions 11 et 12 sont loin du centre ville et proche aux
espaces ouvertes et aux centres miniéres exposés a l'action
e6lique. Les Stations 2' et 6 sont dans des aires de haut
flux véhiculaire et la Station 13 proche aux aires inha-
bitées et a4 1l'action eblique.

Source: Activités industrielles, de la constrution,
1'usage des pneumatiques, mouvement des autobus et des
camicns; Fig. 12.

POUSSIERE SEDIMENTAIRE

Pour l'echantillonage de la poussiére sédimentaire on
utilise un depdt de materiel polimérique de 14 cm de lumie-
re et 40 cm de haut par des périocdes de 30 jours. Le depbt,
auquel on a mis de la protection contre les oiseaux, est
exposé 4 3 m hauteur. La poussiére sédimentée est extraite
du cylindre avec de l'eau distilée et avec de 1'eau démi-
neralisée. Les paticules sont separés au moyen du papier
filtre, san insectes ou des morceaux des plantes ou d'au-
tres matiéres. Le papier filtre est analysé par f{luores-
cence des rayons X dans un spectrométre EDAX/PHILIPS.

La Norme de Qualité de 1'Air recommendée par le WHO,
adoptée au Chili pour la Poussiére Sédimentaire est 0.5
ug/cm2/30 jours (moyenne annuelle).

Dans les Stations 8, 9, 10, 11, 12 et 15, la moyenne
dans la période 1977-1986, la poussiére sédimentaire de-
passait la norme. La Station 12 registrait une moyenne de
0.85 ug/cm2, l'indice le plus haut. La plus petite quantité
de poussidre sédimentaire fOt registrée dans les Stations
4 et 6 avec 0.4 ug/cm2. Les indices les plus hauts se
trouvent dans les mois d'Octobre & Mars, les mois moins
pluvieux.

Source: Activités industrielles, combustion de dispo-
sitif domestiques, activités de la construction, activités
miniéres, mouvement des autobus et camions et le vent qui
transportent la poussiére; Fig. 13.

DIVISION GEQOGRAPHIQUE DE LA PROV. DE SANTIAGO
La Province de Santiago a une surface de 2.000 km2 et
une population de 3.672.374 habitants. Géographiquement,
4 été divisé en 32 comunes, dans 11 desquelles on a récol-
tée des lichens (Fig. 14), dans les autres comunes fQt im-
possible effectuer des récoltes lichéniques.
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Fig. 14.- Province de Santiago. Les lichens fldrent récoltées dans
les comunes hachées: 1.- Comuna de Huechuraba; 2.- Comuna de Recoleta;
5.- Comuna de Quinta Normal; 4.- Comuna de Santiago; 5.- Comuna de Pro-
videncia; 6.- Comuna de Las Condes; 7.- Comuna de Nufica; 8.- Comuna
de La Reina; 9.- Comuna de Lo Espejo: 10.- Comuna de La Cisterna; 11.-
Comuna de La Granja.

DISTRIBUTION DES LICHENS DANS LES DIFFERENTES
COMUNES ETUDIEES

BUELLIA FUSCULA (NYL.) ZAHLBR.

COMUNA DE HUECHURABA: Ave. Circunvalacidén Américo Ves-
pucio, sur l'écorce de Robinia, 1984. COMUNA DE RECOLETA:
Estadio Recoleta, sur 1'écorce de Robinia, 1984. COMUNA
DE LA GHANJA: La Castrina, sur un poteau en Nothofagus,
1967; Fig. 15a.

CALOPLACA CERINA (EHRH. ex HEDW.) TH. FR.

COMUNA DE HUECHURABA: Ave. Circunvalacién Américo Ves-
pucio, sur 1'écorce de Robinia, 1984. COMUNA DE LA CIS-
TERNA: Gran Avenida, Paradero 28 1/2, sur un poteau en
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Nothofagus, 1968; Fig. 15b.

CANDELARIELLA VITELLINA (HOFFM.) MULL.- ARG.

COMUNA DE HUECHURABA: Ave. Circunvalacién Américo Ves-
pucio, sur l'écorce de Robinia, 1984. COMUNA DE LA CISTER-
NA: Gran Avenida, Paradero 28 1/2, sur un poteau en Notho-
fagus, 1968; Fig. 15c.

GASPARRINIA MICROPHYLLA (HUE) DODGE

COMUNA DE HUECHURABA: Ave. Circunvalacién Américo Ves-
pucio, sur l'écorce de Robinia, 1984. COMUNA DE RECOLETA:
Estadio Recoleta, sur l'écorce de Robinia, 1984. COMUNA DE
QUINTA NORMAL: Quinta Normal, sur 1l'écorce de Platanus,
1984, COMUNA DE SANTIAGO: Cerro San Cristébal, Plaza Ga-
briela Mistral, sur l'écorce de Robinia, 1987; Rue Nata-
niel 1777, sur l'écorce de Robinia, 1984; Plaza de Armas,
sur 1'écorce d'Acacia, 1985; Plaza Brasil, sur 1'écorce de
Gymnocladus, 1984; Parque O"HIggins, sur 1'écorce de Fra-
xinus, 1987; Parque Forestal, Ave. Cardenal Caro/Puente
Loreto, sur 1'écorce de Platanus, 1984, COMUNA DE PROVI-
DENCIA: Rue Clemente Fabres 1040, sur une colonie de Tor-
tula, 1984. COMUNA DE LAS CONDES: Rue Tomés Moro 261, sur
1'écorce de Prunus, 1985; Rue San Pascual 59, sur 1'écorce
d'Ulmus, 1984. COMUNA DE RNUNOA: Rue Las Dalias/Exequiel
Fernandez, sur 1'écorce de Robinia, 1984; Rue Las Palmeras
3395, sur l'écorce d'Acer, 1987; Rue Los Alerces 2726, sur
1'écorce d'Acer, 1984. COMUNA DE LA REINA: Rue Julia Bers-
tein s/n, sur l'écorce de Robinia, 1984; Rue Alvaro Casa-
nova s/n, sur l'écorce de Robinia, 1986. COMUNA DE LO ES-
PEJO: Rue Coldén 70, sur 1l'écorce 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 1'écor-
ce de Prunus, 1986; Fig. 15d.

LECANIA CHILENA DODGE

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

LECANORA DISPERSA (PERS.) SOMMERF.

COMUNA DE HUECHURABA: Ave. Circunvalacién Américo Ves-
pucio, sur 1l'écorce de Robinia, 1984, COMUNA DE QUINTA
NORMAL: Quinta Normal, sur 1'écorce de Platanus, 1984;
Ibid., sur l'écorce de Magnolia, 1984; Ibid., sur 1'écorce
de Grevillea, 1984; Ibid., Hospital J.A.Rfos, sur un mur
en mortier, 1984; Municipalidad de Quinta Normal, Parque
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Lo Franco, sur l'écorce d'Araucaria, 1984. COMUNA DE SA-
TIAGO: Parque O"Higgines, sur l'écorce d'Ulmus, 1987; Ibid.,
sur 1'écorce de Ligustrum, 1987; Ibid., sur le stipe de
Washingtonia, 1987; Ibid., sur 1'écorce de Fraxinus, 1987;
Ibid., sur 1'écorce de Robinia, 1987; Ibid., sur 1'écorce
de Cryptocarya, 1987; Ibid., sur 1'écorce de Schinus, 1987;
Ave. Ricardo Cumming 350, sur l'écorce d'Erythrina, 1984;
Parque Forestal, Ave. Cardenal Caro/Puente Loreto, sur 1'é-
corce de Platanus, 1984; Ibid., au coté Nord du Museo de
Bellas Artes, sur des racines de Washingtonia, 1984; Cerro
Santa Lucfa, sur un mur en mortier, 1968; Plaza Hermanos
Matte, sur 1'écorce de Robinia, 1984; Plaza de Armas, sur
1'écorce d'Acacia, 1985; Plaza Brasil, sur 1'écorce 4'Ery-
thrina, 1984; Ibid., sur le stipe de Phoenix, 1984; Ibid.,
sur l'écorce de Populus, 1984; Plaza Santa Lucfa, sur 1'é-
corce de Cedrus, 1984; Parque Bustamante 1001, sur 1'écor-
ce d'Ulmus, 1988; Ave. Matta 336, sur 1'écorce d'Ulmus,
1988. COMUNA DE PROVIDENCIA: Plaza Guillermo Frencke,
sur l'écorce d'Acacia, 1987; Rue Roman Dfaz 1935, sur 1'é-
corce de Platanus, 1984. COMUNA DE LAS CONDES: Rue San
Pascual 59, sur 1l'écorce d'Ulmus, 1984. COMUNA DE RUROA:
Rue Palqui 2990, sur un mur en mortier, 1984; Rue Dr. Jo-
how/Ave. Grecia, sur des branches d'Acer, 1984; Rue Exe-
quiel Fernandez/Los Alerces, sur des branches d'Acer, 1984;
Rue Las Palmeras 3395, sur l'écorce d'Acer, 1987; Rue Vir-
ginio Arias 1350, sur un mur en mortier, 1984; Rue Pedro
Torres 775, sur des branches d'Acer, 1984; Rue Las Dalias
1809, sur l'écorce de Robinia, 1984; Rue Los Jardines 207,
sur l'écorce de Citrus, 1988; Fig. 15f.

LEMPHOLEMMA SP.

COMUNA DE HUECHURABA: Ave. Circunvalacién Américo Ves-
pucio, sur l'écorce de Robinia, 1984. COMUNA DE SANTIAGO:
Cerro Santa Lucia, sur un mur en mortier, 1984. COMUNA DE
NUNOA: Rue Virginio Arias 1350, sur un mur en mortier,
1984; Ibid., 1308, sur 1l'écorce d'Acer, 1988. COMUNA DE
LA CISTERNA: Gran Avenida, Paradero 28 1/2, sur un poteau
en Nothofagus, 1968; Fig. 16a.

PARMELIA SP.

COMUNA DE RECOLETA: Estadic Recoleta, sur 1'écorce de
Robinia, 1984. COMUNA DE SANTIAGO: Parque Forestal, Ave.
Cardenal Caro/Puente Loreto, sur 1'écorce de Platanus, 1984
Cerro San Cristdbal, sur 1l'écorce de Robinia, 1987. COMUNA
DE RUNOA: Rue Las Palmeras 3395, sur l'écorce d'Acer, 1987.
COMUNA DE LA REINA: Rue Alvaro Casanova s/n, sur 1'écorce
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de Robinia, 1984; Fig. 16b.

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

COMUNA DE HUECHURABA: Ave. Circunvalaciédn Américo Ves-
pucio, sur l'écorce de Robinia, 1984. COMUNA DE RECOLETA:
Estadio Recoleta, sur des branches de Robinia, 1984. COMUNA
DE QUINTA NORMAL: Quinta Normal, sur l'écorce de Platanus,
1984, COMUNA DE SANTIAGO: Plaza Brasil, sur l'écorce de
Gymnocladus, 1984%; Plaza de Armas, sur l'écorce d'Acacia,
1985. Parque Forestal, Ave. Cardenal Caro/Puente Loreto,
sur 1l'écorce de Platanus, 1984; Parque O"Higgins, sur 1'é-
corce de Fraxinus, 1987; Ave. Viel 1462, sur des branches
de Vitis, 1967. COMUNA DE RUNOA: Rue Dr. Johow/Ave. Grecia,
sur des branches d'Acer, 1984; Rue Las Dalias/Los Alerces,
sur l'écorce de Robinia, 1984; Rue Pedro Torres 775, sur
1'écorce d'Acer, 1984; Rue Las Palmeras 3395, sur 1'écorce
d'Acer, 1987. COMUNA DE LA REINA: Rue Alvaro Casanova s/n,
sur l'écorce de Robinia, 1984. COMUNA DE LO ESPEJO: Rue
Coldén 70, sur 1'écorce de Robinia, 1985. COMUNA DE LA CIS-
TERNA: Gran Avenida, Paradero 28 1/2, sur un poteau en No-
thofagus, 1967; Rue 21 de Mayo O70A, sur l'écorce de Pru-
nus, 1986; Fig. 16c.

RAMALINA ECKLONII (SPRENG.) MEY. et FLOT.

COMUNA DE RECOLETA: Estadio Recoleta, sur 1l'écorce de
Robinia, 1984. COMUNA DE LA REINA: Rue Alvaro Casanova s/n,
sur 1'écorce de Robinia, 1984. COMUNA DE LA CISTERNA: Gran
Avenida, Paradero 28 1/2, sur un poteau en Nothofagus,
1968; Fig. 16d.

TELOSCHISTES CHRYSOPHTHALMUS (L.) Th. FR.
COMUNA DE LA REINA: Rue Alvaro Casanova s/n, sur 1'é-
corce de Robinia, 1984; Fig. 16e.
USNEA IGNIARIA MOT.
COMUNA DE LA REINA: Rue Alvaro (Casanova s/n, sur l1'é-
corce de Robinia, 1984; Fig. 16f.
XANTHORIA PARIETINA (L.) TH. FR.

COMUNA DE SANTIAGO: Cerro San Cristébal, Plaza Gabrie-
la Mistral, sur l'écorce de Robinia, 1986. COMUNA DE NURNOA:
Rue Las Palmeras 3399, sur l'écorce d'Acer, 1987. COMUNA
DE LA REINA: Rue Alvaro Casanova s/n, sur l'écorce de Ro-
binia, 1984; Fig. 17a.
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XANTHORIA POLYCARPA (HOFFM.) OLIV.

COMUNA DE HUECHURABA: Ave. Circunvalacién Américo Ves-
pucio, sur 1'écorce de Robinia, 1984. COMUNA DE RECOLETA:
Estadio Hecoleta, sur 1'écorce de Robinia, 1984. COMUNA
DE NUNOA: Rue Rodrigo de Araya/Exequiel Fernéndez, sur
1'écorce de Prunus, 1972; Rue Dr. Jchow/Ave. Grecia, sur
1'écorce d'Acer, 1984; Rue Pedro Torres 775, sur l'écorce
d'"Acer, 1984. COMUNA DE LA REINA: Rue Alvaro Casanova s/n,
sur 1l'écorce de Robinia, 1984. COMUNA DE LA CISTERNA: Rue
21 de Mayo 070A, sur 1l'écorce de Prunus, 1986; Fig. 17b.

a) Xanthoria parietina b) Xanthoria polycarpa

Fig. 17a-b.- Distribution des espéces lichéniques dans les diffé-
rentes comunes de la ville de Santiago. Les points noirs indiquent les
endroits de récolte de chaque espéce.

Un résumé de la distribution des lichens et ses phoro-
phytes est exposé dans le Schéme 1.

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

1.- Comme conséquence de la situation géographique
de la ville de Santiago, dans une dépression entourée par
des cordons montagneux hauts, les contaminants restent
retenus d'une maniére permanente sur la ville. L'effet
du wvent est inefficace pour transporter la pollution a
d'autres endroits.

2.- Les contaminants mesurés sont, en général, moin-
dres que la norme. La poussiére en suspension et la pous-
siére sédimentaire dépassait la norme, en moyenne, dans
3 et 6 endroits respectivement.
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PHOROPHYTES

LICHENS

1.- Buellia fuscula
2.~ Caloplaca cerina

3.- Candelariella vitellina

crophylla

5.- Lecania chilena

.

l1a mli

4.~ Gasparrin

6.- Lecanora dispersa

7.- Lempholemma sp.
8.- Parmelia sp.

9.- Physcia adscendens
10.~- Ramalina ecklonii

1.- Teloschistes chrysophth.

igniaria

12.- Usnea

13.- Xanthoria parietina
14.- Xanthoria polycarpa

Lichens par phorophytes

Schéme 1.- Lichens récoltés dans les différentes comunes et son substratum respectif.
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3.- Buellia fuscula, Caloplaca cerina, Candelariella
vitelina, Lecania chilena, Teloschistes chrysophthalmus
et Usnea igniaria, etaient dans des aires éloignées du
centre wville, qui est 1l'aire avec la plus intense
pollution.

},- Gasparrinia microphylla, Lecanora dispersa et
Physcia adscendens, sont les espéces les plus répandues
dans la ville.

5.- Des 14 espéces observées, 9 se trouvent dans la
Comune de La Reina, vers le limit suburbain a 260 m plus
haut que les plus grand des autres altitudes régistrées.
C'est un endroit avec une atmosphére plus propre et plus
humide.

6.- Dans 1'écorce de Robinia pseudo-acacia, on a trou-
vé 13 des 14 espeéces lichéniques récoltées (92.9%) et 3
espéces sont trouvées, chacune, dans un seule type de subs-
tratum.

7.- Dans toutes les comunes revisées on a trouvé des
lichens.

8.- La polltuion atmosphérique de l'aire centrale de
la wville n'empéche pas 1l'accroisement des lichens. Les
thalles de Gasparrinia microphylla réccltées dans la Plaza
de Armas (centre ville) se présentent granuleuses et pres-
que détruites.
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ABSTRACT

Eight anamorphs of lignicolous Basidiomycetes are described. Among
them three new genera: Fibulochlamys, Corticomyces and Glomerulomyces
are proposed with their respective species: F. ferruginosa, C. xenasma-
toides and G. fibulosus. One new species: Allescheriella cyanea is pro-
posed. Haplotrichum curtisii, H. gracile anc Sporotrichum aurantiacum
are first records for Argentina. The position of "Sporotrichum™ azureum
is open to discussion.

INTRODUCTION

During an ecological and systematic survey of fungal communities
on standing trees, logs and stumps of Eucalyptus viminalis Labill. in
the province of Buenos Aires (Lopez, 1983; Romero, 1983; Lopez, 1984;
Lopez & Wright, 1985) a number of anamorph samples were collected which
revealed either the presence of clamp-connections on the vegetative
or conidiogenous hyphae, or a close affinity with Basidiomycetes as
recorded in the literature.

In spite of the increasing interest showed in the last years on
the mitospores in Basidiomycetes (Kendrick & Watling, 1979; Stalpers,
1934; Buchalo et al., 1985) most workers are basidiomycetologists more
interested with the teleomorph than the anamorph, describing it poorly.
Nevertheless, the number of new basidiomycetous anamorphs increases
year by year (Nag Raj, 1978; Dyko & Sutton, 1979; Sivanesan & Watling,
1980; Gochenaur, 1981; Wright, 1983; Stalpers & Vlug, 1983; Pantidou
et al., 1983; Udagawa et al., 1986) resulting in the need of descrip-
tions on the basis of modern conidiogenic concepts and recognition of
the generic and specific anamorphic taxa in order to allow an orderly
systematic disposition of those forms which may lead to a better under-
standing of the group as a whole.

*Research funded by the Conse jo Nacional de Investigaciones Cientifi-
cas y Técnicas (CONICET), Argentina. Publication N2 29 of the PRHIDEB
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DESCRIPTIONS OF THE TAXA
1. Fibulochlamys Romero & Cabral, gen. nov.

Hyphis hyalinis, fibulatis. Conidiophoriis absentibus vel microne-
matosis, simplicibus vel rarae ramosis. Cellulis conidiogenis cylindri-
cis, terminalibus vel subinde intercalaribus, hyalinis, fere semper
in fibula basali consociatis. Conidiis holothallici, globosis vel
ellipsoideis vel pyriformibus, aseptatis, pallide flavis, laevibus cra-
ssissime tunicatis, umbonatis, interdum pedicellatis.

Species typica: Fibulochlamys ferruginosa Romero & Cabral

Etymology: Fibula, Latin for clamps; Chlamys, Greek for "mantle" enve-
oping conidia.

Hyphae hyaline, with clamps. Conidiophora absent or micronematous
simple or seldom branched. Conidiogenous cells cylindric, terminal or
intercalary, hyaline, almost always associated with a basal clamp.
Conidia holotallic, globose ellipsoidal or pyriform, sometimes pedi-
celTate, O-septate, pale yellow, very thick-walled.

Type species: Fibulochlamys ferruginosa Romero & Cabral

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

Coloniae ad corticem et lignun 2-3 cm in longitudine, resupina-
tae, ~adpressae, aspectu crystallino sub lente, in sicco ferrugineo
pallido. Mycelio hyalino, fibulato, hyphis cylindricis, 3-4 um diam.
et hyphis e cellulis brevibus et irregularibus composito. Conidiopho-
riis absentibus vel micronematosis, simplicibus vel rarae ramosis.
CeTTulis conidiogenis cilindricis, terminalibus vel rarae intercalari-
bus, fere semper consociatis in fibula basali. Conidibus holothallicis,
pallide flavis, globosis, 12-18 um diam, ellipsoideis, 10-12 x 20-23
um, vel globosis pedicellatis, umbonatis, aseptatis, continentibus gra-
nulosis cum 2-3 gutulae, dextrinoidae.

HOLOTYPUS: Argentina, Buenos Aires, Ramallo; leg.: Romero, Cabral &
Lopez, VIII-1982, ad partem amputatam trunci Eucalypti viminalis, in
Herb. BAFC N° 30826 conservatum est.

Etymology: ferruginosus Latin for the rusty colour of the colonies
Teleomorph: unknown

Conidiomata on bark and wood, 2-3 cm in length, resupinate,tight,
like crystals of sugar under a lens, light ferrugineous when dry (M
& P, P1.12, 10 K, "Chinese Gold"). Hyphae hyaline, with clams present
at all prymary septa, composed of cylindric hyphae 3 um diam and irre-
gular hyphae consisting of short cells. Conidiophores absent or micro-
nematous, not branched or rarely so. Conidiogenous cells cylindric,
terminal, generally associated with a basal clamp, or intercalary.
Conidia holotallic, light yellow, globose, 12-18 um diam, pyriform
or ellipsoidal, 10-12 x 20-23 um 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 cell, O-septate, thick-walled, wall 2-3 um thick when mature,
dextrinoid, with 1-3 oildrops.

Material studied: the holotype.

Remarks: Despite a number of Basidiomycetes having "chlamydospore" type
of conidia related with the basidiccarp or described in culture, it
is rare to find only chlamydospores in nature, without any associated
basidiocarp. Because no teleomorph was detected in this material, we
think it is necessary to describe as an independent new form-genus.

With the date available we are not be able to state if Fibulochla-
mys is the anamorph of other Basidiomycetes with chlamydospore-like
structures but this should be a subject of further studies.

This specimen has been illustrated and described by Lopez (1984)
who included it in the Allescheriella type, according to Kendrick &
Watling (1979). But on account of its holothallic ontogeny, we consider
it a new genus.

On the other hand, it is closely related to the genus Pagidospora
Drechsler, but it differs because of the lack of the trapping struc-
tures which is the main characteristic of this genus (Drechsler,1960).

2. Corticomyces Romero & Lopez, gen. nov.

Hyphis hyalinis, fibulatis, paucis. Conidiophoriis absentibus.
Cellulis conidiogenis blasticis, cylindricis vel indistinctis. Conidiis
hoTobTasticis, rhexolyticis, ellipsoidis, hyalinis, aseptatis, tenui-
tunicatis, laevibus.

Species typica: Corticomyces xenasmatoides Romero & Lopez.

Etymology: Cortex Latin for bark; myces Greek for fungus.

Hyphae hyaline, with clamps, scanty. Conidiophores absent. Coni-
diogenous cells blastic, cylindric or undifferentiated from the vege-
YET%FE‘EETTET‘tonidia holoblastic, rhexolytic secession, ellipsoidal,
hyaline, O-septate, thin-walled, smooth.

Type species: Corticomyces xenasmatoides Romero & Lopez

2.a. Corticomyces xenasmatoides Romerc & Lopez, sp. nov. (Fig.1: D-F)

Coloniae ad corticem et lignum, resupinatae, araneosae et prui-
nosae, aspectu xenasmatoide, albae vel griseae. Mycelio inconspicuo,
e hyphis tenuis, 0.5-1.5 um diam, fibulatis, paucis composito. Conidio-
phoriis absentibus. Cellulis conidiogenis blasticis, cylindricis vel
indistinctis, 10-20 um Tongitudine. Conidiis holoblasticis, rhexo-
lyticis, ellipsoideis, hyalinis, aseptatis, tenuitertunicatis, laevi-
bus, interdum guttulatis, 6-9 x 4-7 um.

i i .. Romero
HOLOTYPUS: Argentina, Buenos Aires, Gobernador Cqstro, leg omero,
Cabral & Lopeg, V-1983, ad partem amputatam trunci Eucalyptus vimina-
1is, in Herb. BAFC N¢ 30827 conservatus est.

Etymology: xenasmatoides Latin for resembling the basidiocarp of the
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genus Xenasma.

Teleomorph: unknown.

Conidiomata on bark and wood, resupinate, effuse, arachnoid and
pruinose, with xenasmatoid aspect, greyish white. Mycelium scanty,
hyphae thin, 0.5-1.5 um diam, with clamps. Conidiophores absent. Coni-
diogenous cells blastic, cylindrical or undifferentiated from the vege-
tative cells, 10-20 um long. Conidia holoblastic, rhexolytic secession,
ellipsoidal,hyaline, O0-septate, thin-walled, smooth, 6-9 x 4-7 um,
sometimes guttulate, always terminal.

Material studied: the holotype. Argentina, Buenos Aires, Gobernador
Castro, Tleg.: Romero, Cabral & Lopez, I1I-1982 (BAFC N°® 30828); ibid,
Ramallo, V-1982 (BAFC N°® 31272).

Remarks: it grows on ME with similar characteristics as in nature.

ne could find some similarities between Corticomyces conidia and
the chlamydospores produced in culture by some Basidiomycetes.However,
such conidia do not have the typical chlamydospore wall and cytoplasma-
tic content to be considered a resting spore.

3. Glomerulomyces Romero & Lopez, gen nov.

Hyphis hyalinis, fibulatis. Conidiophoriis semimacronematosiis,
simplicibus vel ramosis, fibulatis. CelTulis conidiogenis mono-poly-
blasticis, ellipsoideis, terminalibus, hyalinis. Conidiis holoblas-
ticis, globosis, hialinis, aseptatis, tenuitertunicatis, Taevibus gem-
miferis, in capituliis globosis compactis.

Species typica: Glomerulomyces fibulosus Romero & Lopez

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

Hyphae hyaline, with clamps. Conidiophores semimacronematous,
simple or branched, with clamps. Conidiogenous cells monc-polyblastic,
ellipsoidal, terminal, hyaline. Conidia holobTastic, spherical, hya-
line, aseptate, smooth, budding, in globose compact heads, thin-walled,

Type species: Glomerulomyces fibulosus Romerc & Lopez

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

Coloniae ad corticem et lignum, effusae, pelliculosae, farinaceae,
albae calcareae vel cremeae. Mycelio hyalino, fibulato, hyphis 2.5-5

FIGURE 1 : A-C : Fihulochlamys ferruginosa. A: Conidicgunous cell in
different stages of development. B: Conidiophores with a young coni-
dium. C: Conidia. D-F; Corticomyces xenasmatoides. D: Conidiogenous
cells. E: Mycelium with clamps. F: Conidia. G-K: Glomerulomyces fibu-
losus. G: Conidiophores with conidia in compact , globose heaos. H:Co-
nidgiogencus cell with one budding conidium. I: Budding conidia.
J: Cluster of mature conidia. K: Conidium.
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um diam composito. Conidiophoriis semimacronematis, simplicibus et ra-
mosis, fibulatis, 30-40 x 2-4 um. Cellulis conidiogenis mono-polyblas-
ticis, ellipsoideis, hyalinis, 8-10 x 4-5 um. Conidiis holoblasticis,
globosis, hyalinis, aseptatis, 6-10 um diam, gemmiferis, in capituliis
globosis compactis, 20-25 um diam.

HOLOTYPUS: Argentina, Buenos Aires, Ramallo; leg.: Romero, Cabral &
Lopez, VIII-1982, ad partem amputatam trunci Eucalyptus viminalis, in
Herb. BAFC N® 30829 conservatus est.

Etymology: fibula Latin for clamps
Teleomorph: unknown.

Conidiomata on bark and wood, effuse, pelliculose, farinaceous,
chalkTy white to cream. Hyphae hyaline, with clamps, 2.5-5 um diam.
Conidiophores semimacronematous, simple or branched, with clamps,
30-40 x 2-4 um. Conidiogenous cells mono-polyblastic, ellipsoida, hya-
line, 8-10 x 4-5 um., Conidia holoblastic, spherical, hyaline, aseptate,
6-10 um diam, budding in several directions to produce compact globose
heads, 20-25 um diam.

Material studied: the holotype.

Remarks: When first looked at, this fungus resembles Papulospora,
Burgoa and allied genpera, because the cluster of conidia appears as
a bulbil. We rejected Papulospora because this is restricted to the
anamorph of some Ascomycetes. On the other hand, the conidial structure
in Glomerulomyces is not a bulbil as in Burgoa and allied genera,
Budding and development in the former results in a compact conidial
head with different number of cells and colour, whereas in the latter
genus budding originates a pseudoparenchymatous structure called a
"bulbil” (Weresub et al., 1971).

In the slides, the heads of Glomerulomyces can be easily separeted
in cells proving they are conidia rather than pseudoparenchymatous
cells.

We should take 1in account another bulbillous species, Aegerita
state, which form a cluster of apically enlarged and radially arranged
hyphae as a prosenchymatous propagule (Kendrick & Watling,1979), but
this is not our case.

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

Coloniae ad corticem et lignum, e parvis maculis conformatae,
adpressae, interdum coalescentes in magna extensione, resupinatae,
marginibus indefiniti, paginis iridiscentes, laeves vel tuberculatae,
sub lente aspectu crystallino, resentes azureae virellae (M & P, Pl
38 L-1 vel L-7) et margine albo, siccae virides. Mycelio paucis, hyphis
tenuitertunicatis afibulatis e quibus conidiophora enascentibus, et
hyphis tenuis, fibulatis, plus minusve parallelibus ad substratum,com-
posito. Conidiophoriis mononematosis, micro vel semimacronematosis,
simplicibus  vel ramosis,flexuosis, hyalinis. Cellulis conidiogenis
monoblasticis, cylindricis, terminalibus, interdum intercalaribus.
Conidiis globosis, 13-20 um diam, subglobosis vel late ellipsoideis,
13-T5 x 17-22 (28) um, laeviter pigmentiferis, crassitunicatis 3-4 um
crassis, stratosis, continentibus granulosis et guttulosis, dextri-




noideis.

HOLOTYPUS: Argentina, Buenos Aires, Gobernador Castro; leg.: Romero,
Cabral & Lopez, 11-1982, ad partem amputatam trunci Eucalyptus vimi-
nalis, in Herb. BAFC N® 30830 conservatus est,

Etymology: cyaneus Latin for the blue colour of the colony in nature.
Teleomorph: unknown.

Conidiomata on bark and wood, composed of small compact  spots,
coalescing into large areas, irregular, with indistinct margin, surface
smooth or tuberculate, under a lens with the aspect of sugar crystals
because of the conidial mass; when fresh dark greenish-blue (M & P,
P1. 38 L-7) and white margin, when dry green "Juniper" (M & P, P1. 31
H-4). Hyphae scanty, more or less parallel to the substrate, composed
of thin walled hyphae without clamps from which the conidiophores
arise, interlaced with thin clamped hyphae. Conidiophores mononematous,
micro to seminematous, simple or branched, Tlexuose, hyaline. Conidio=
genous cells monoblastic, integrate, discrete, terminal, occasionally
intercalary, cylindrical. Conidia solitary, spherical 13-20 um diam,
subspherical or widely ellipsoidal 13-15 x 17-22 (28) um, slightly
pigmented, thick-walled 3-4 um thick, with several layers, contents
granulose and with 2-3 large drops, with strong dextrinoid reaction.

Material studied: the holotype. Argentina, Buenos Aires, Ramallo; leg.:
Romero, Cabral & Lopez, I11-1983 (BAFC N°® 30831); ibid, Gobernador Cas-
tro, V-1982 (BAFC N2 31273).

Remarks: this material has been previously illustrated and partially
described by Lopez (1984). Cespite the lack of the sporodochium and
the presence of clamps it was included in the genus Allescheriella
sensu Hughes (1951) and Ellis (1971} because of the conidial ontogeny-
type and conidial morphology.

5.a. "Sporotrichum" azureum Wright & v. Arx apud v. Arx, Persoonia
7(2): 127-128, 1973. (Fig. 2: E-G).

Teleomorph: unknown

Material studied: Argentina, Buenos Aires, Gobernador Castro; leg.:
Romero, Cabral & Lopez, V-1982 (BAFC N® 30832).

Remarks: it was originally described from Argentina by Wright & v. Arx
Tvon Arx, 1973). Kendrick & Watling (1979) suggested this anamorph
would be better placed in Allescheriella. According to Stalpers (1984)
this species belongs neither to Sporotrichum nor to Allescheriella.
He believes it can be better placed in a genus of its own (pers
comm.), thus we have decided to maintain this genus name until
Stalpers'revision is published.
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6.a. Sporotrichum aurantiacum (Bull.: Fr.) Fr., Syst. Mycol. 3:423,
1832. (Fig.2: H-I).

Teleomorph: Pycnoporellus metamorphosus (Fuck.) Stalpers

Material studied: Argentina, Buenos Aires, Gobernador Castro; leg.:
Romero, Cabral & Lopez, V-1982, (BAFC N¢ 30833).

Remarks: the species has been recently described by Stalpers (1984)
giving a complete diagnosis of both anamorph and teleomorph states.
Our sample agrees with Stalpers'description (op.cit.) except for the
absence of chlamydospores and crystals. We also observed dextrinoid
reaction whereas Stalpers mentioned red reaction in KOH.

7.a. Haplotrichum curtisii (Berk.) Hol. Jechova, Ceska Mykol. 30: 3-4,
1976. (Fig.3: A-D).

Conidiomata on bark, resupinate, velvety, elastic, margin indis-
tinct, rusty paler towards the margin. Mycelium of hyphae up to 10 um
diam, thick-walled, wall up to 1 um, from which arise the conidiopho-
res. Conidiophores erect, branched in right angles, pale brown, sligh-
tly tapering towards the tip. Conidiogenous cells polyblastic, inflated
terminal or intercalary, bearing several denticles. Conidia holoblas-
tic, spherical or subspherical 10-15 um diam, solitary or rarely in
very short chains, pale golden brown, thick-walled, slightly orna-
mentated.

Teleomorph: Botryobasidium vagum (Berk. & Curt.) Rogers.

Material studied: Argentina, Buenos Aires, Ramallo; leg.: Romero, Ca-
bral & Lopez, 11-1982 (BAFC N° 30834); ibid, Gobernador Castro, XI-1982
(BAFC N® 30835).

Remarks: it is the first record for Argentina.

7.b. Haplotrichum gracile (Linder) Hol. Jechova, Ceskd Mycol. 30: 3-4,
1976. (Fig.3: E-G).

Conidioma on bark, effuse, cotton or velvety, loose, margin irre-
gular, pale yellow. Mycelium scanty of hyphae with simple septa, 6-9 um
diam, slightly yellow, wall rather thick. Conidiophores erect, few bran-
ched. Conidiogenous cells polyblastic, infTated, terminal and interca-
lary, bearing cyTindrical denticles up to 1.5 um high. Conidia holoblas-

tic, ellipsoidal, smooth to slightly ornamentated, pale yellow, trunca-
te at the base, 8-9 x 10-14 um.

Teleomorph: unknown

FIGURE 2 : A-D : Allescheriella cyanea. A: Mycelium, branched conidio-
phores, conidiogenous cells and young conidia. B: Attached mature coni-
dium. C: Mature cenidia. D: Clamped hyphae. E-G : "Sporotrichum" azu-
reum. E: Conidiophores. F: Young and mature conidia. G: Clamped hyphae.
H-I : Sporotrichum aurantiacum. H: Conidiophores. I: Conidia.
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Material studied: Argentina, Buenos Aires, Gobernador Castro,leg,
Romero, Cabral & Lopez, XI-1981 (BAFC N® 30836); ibid, XI-1982 (BAFC
Ne 30837).

Remarks: it is the first record for Argentina.
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A revised classification of the Ento-
mophthorales (Zygomycotina) based on
expanded sets of familial and generic
characters recognizes six families: Ento-
mophthoraceae, Completoriaceae (fam.
nov.), Ancylistaceae, Meristacraceae (fam.
nov.), Neozygitaceae, and Basidiobol-
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 correlated 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 four Batkoan subgen-
era of Zoophthora are raised 10 genera as
Zoophthora Batko, Erynia (Nowakowski
ex Batko) Remaudiere & Hennebert, Furia
(Batko) Humber, and Pandora Humber
|= Erynia (Neopandora) Ben-Ze'ev &
Kenneth]. Entomophaga Batko 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
Conidiobolus (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 Completoria complens, an
obligate, intracellular parasite of fern
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 (1984a). 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.

REVISED FAMILIAL 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 citations 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 other 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 Bntomopmorales. 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 Ben-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.

ENTOMOPHTHORACEAE Winter ANCYLISTACEAE Fisher

Batkoa Humber, gen. nov.
Entomopbaga Batko
Entomophbthora Fresenius

Ancylistes Pfitzer
Conidiobolus Brefeld
subgenus Conidiobolus

Erynia (Nowakowski ex Batko)
Remaudiere & Hennebert

subgenus Capillidium Ben-
Ze'ev & Kenneth

Eryniopsis Humber subgenus Delacroixia (Saccardo
Furig (Batko) Humber, stat. nov. & Sydow) Tyrrell & MacLeod
Massospora Peck Macrobiotophthora Reukauf

Pandora Humber, gen. nov.

Strongwellsea Batko & Weiser NEOZYGITACEAE Ben-Ze'ev &

Tarichium Cohn Kenneth in Ben-Ze'ev, Kenneth &
Zoophthora Batko Uziel
Neozygites Witlaczil

COMPLETORIACEAE Humber, fam. nov.
Completoria Lohde

Thaxterosporium Be-Ze'ev &
Kenneth in Ben-Ze'ev, Kenneth
& Uziel

MERISTACRACEAE Humber, fam. nov.

Ballocephala Drechsler
Meristacrum Drechsler
Zygnemomyces Miura

BASIDIOBOLACEAE Claussen in
Engler & Gilg
Basidiobolus 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 gametangial 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 (Remaudiére & Hennebert, 1980; Remaudiére & Keller, 1980), the
formation of secondary capilliconidia was the only unique character which
distinguished Zoophthora from Erynia; the adoption of these two genera
was rejected in favor of retaining the species in all of Batko'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 to
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 differences 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; Ben-Ze'ev & Kenneth, 1982b) are elevated to
generic rank, (2) notice that the use of Erynia in the broad sense (Humber
& Ben-Ze'ev, 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 (1982a-b), and Ben-Ze'ev et al.
(1987). Further new species not treated in this synopsis will appear in the
full monographic treatment of this revised classification (Humber, 1989).

ENTOMOPHTHORACEAE Winter

Early vegetative stage mycelial, or hyphal bodies with or without distinct
cell walls, or fusoid to catenate or irregularly shaped amoeboid proto-
plasts. Nuclei typically 5-12 pm (but as little as 2.5-3.0 pm) diameter
during interphase, containing much condensed chromatin that usually
stains readily with aceto-orcein or bismarck brown; no prominent central
nucleolus; usually arranged in single file in coenocytic to infrequently
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 or 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: Enlomophthora Fresenius
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Batkoa Humbecr, gen. nov,

[= Entomophaga subgenus Lichia Weiser & Batko in Batko & Weiser, 1965, J. Invertebr.
Pathol. 7: 461. (nomen nudum, without diagnosis)]

Cellulae vegetativae hyphae vel corpora hyphalia filamentosa. Nuclei grandiusculi,
granulis heterochromatis et prompte per "aceto-orcein” vel "Bismarck brown" coloratis
repleto; nucleolo parvo eccentrico. Apparatus mitoticus parvus fusiformis eccentricus per
metaphasem; chromosomata vermiformes spatium nuclei subtotum adsument per
metaphasem. Conidiophora simplicia; apice cellulis conidiogenis plerumque attenuato
exserto, Cystidia hymenica desunt. Conidia primaria globosa subglobosa, unitunicata,
multinucleata; vehementer eversione papillae basalis expulsa. Rhizoidea aliquando prae-
sentia, cellula conidiogena multo crassius, singularia (nonfasciculata), haptero apicali
disciformi vel irregulariter ramoso ut in speciebus Pandorae. Sporac perdurantes ex
cellula parentali pullulantes et mycelium germinale formantes per germinationem.
Species Entomophthoracearum pathogeniae obligatae hospites insectorum.

Vegetative cells hyphal or in thread-like hyphal bodies, apparently with a
cell wall in natural hosts. Nuclei relatively large, with prominent granules
of condensed chromatin during interphase, staining readily with aceto-
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 discharged 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
apiculata Thaxter, 1888, Mem. Boston Soc. Nat. Hist. 4: 163. Lectotype: FH 4331, [=
Entomophaga domestica Keller, 1987, Sydowia 40: 141.)
Other included species:
Batkoa dysderci (Viégas) Humber, comb. nov. Basionym: Empusa dysderci
Viégas, 1939, Jorn. Agron. 2: 251.
Batkoa gigantea (Keller) Humber, comb. nov. Basionym: Entomophthora
Rgigantea Keller, 1978, Sydowia, Ann. Mycol. (Ser. 1I) 31: 89.
Batkoa major (Thaxter) Humber, comb. nov. Basionym: Empusa apicuiaia var.
major Thaxter, 1888, Mem. Boston Soc. Nat. Hist. 4: 163. Lectotype: FH 4306.
[= Entomophaga limoniae Keller, 1987, Sydowia 40: 146.)
Batkoa papillata (Thaxter) Humber, comb. nov. Basionym: Empusa papillata
Thaxter, 1888, Mem. Boston Soc. Nat. Hist. 4: 166. Neotype: FH 3316.

Thaxter (1888) designated no types for the new species described in
his monograph. The correct disposition of Empusa apiculata, E. major,
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and E. papillata among the Entomophthoraceae (Ben-Ze'ev & Kenneth
1982a) or the Ancylistaceae (Remaudiére & Keller, 1980; Keller, 1987)
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 E. apiculata and E. 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, 1 neotypified E. papillata with the only other FH collection of
this species, a specimen whose nuclei were clearly entomophthoraceous.
A lectotype for B. papillata must be chosen to supercede this neotype if
Thaxter's authentic specimens are ever located.

The typifications of B. apiculata, B. major, and B. papillata fix 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 domestica Keller and Entomo-
phaga limoniae must be synonymized with the Thaxterian species here
placed in Batkoa.

Entomopbaga Batko emend. Humber, emend. nov.

Vegetative cells as hyphoid or more or less beaded hyphal 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 filling
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: Entomophbaga grylli (Fresenius) Batko, 1964, Bull. Acad. Polon. Sci,,

Sér. Sci. Biol., 12: 325.
Other included species:

E. aulicae (Reichardt in Bail) Humber, 1984, Mycotaxon 21: 270

E. batkoi (Balazy) Keller, 1987, Sydowia 40: 138.

Entomopbaga calopteni (Bessey) Humber, comb. nov. Basionym: Entomophthora
calopteni Bessey, 1883, Amer. Nat. 17: 1280,
E. conglomerata (Sorokin) Keller, 1987, Sydowia 40: 138,
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E. kansana (Hutchison) Batko, 1964, Bull. Acad. Polon. Sci., Sér. Sci. Biol., 12; 404,
E. saccharina (Giard) Batko, 1964, Bull, Acad. Polon. Sci., Sér. Sci. Biol., 12: 404.
E. tabanivora (Anderson & Magnarelli) Humber, 1984, Mycotaxon 21: 270.

E. tenthredinis (Fresenius) Batko [Bull. Acad. Polon. Sci., Sér. Sci. Biol., 12: 404.

Entomophbaga tipulae (Fresenius) Humber, comb. nov. Basionym: Entomoph-
thora tipulae Fresenius, 1858, Abhandl. Senckenb. Nawrf. Ges. 2: 206.

This emended generic description recognizes the ability of some
Entomaophaga species to form multiradiate 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) differentialis. 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 pathotype 1l
of E. grylli (Soper et al., 1983; Humber 1984b). The North American
pathotype 1 of E. grylli (Soper et al., 1983; Humber 1984b) freely pro-
duces conidia and attacks hosts from genera other than Melanoplus; this
fungus and other members of this species complex from non-European
locations will be described later as new species (Humber, 1989).

Entomophthora Fresenius

The complex of species which includes E. muscae (Cohn) Fresenius,
the type species of Entomophthora, now also includes E. israclensis 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. culicis (Braun) Fresenius; E. erupta
(Dustan) Hall; E. belvetica 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) Remaudiére & Hennebert

mend. Humber nd. nov

= Zoophthora subgenus Ermia Nowakowski ex Batko, 1966, Acta Mycol. 2: 18.
s Erynia (Nowakowski ex Batko) Remauditre & Hennebert, 1980, Mycotaxon 11:
301.
Vegetative cells as hyphal 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 hyphal 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;
forcibly 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: Erynia ovispora (Nowakowski) Remaudi¢re & Hennebert, 1980,

Mycotaxon 11: 301,
Other included species:

E. aquatica (Anderson & Anagnostakis) Humber, 1981, Mycotaxon 13: 213]

E. conica (Nowakowski) Remaudiére & Hennebert, 1980, Mycotaxon 11: 302,

E. curvispora (Nowakowski) Remaudiére & Hennebert, 1980, Mycotaxon 11: 302,

E. delpiniana (Cavara) Humber, 1981, Mycotaxon 13: 212]

E. erinacea (Ben-Ze'ev & Kenneth) Remaudiére & Hennebert, 1980, Mycotaxon 11:

302.

E. gracilis (Thaxter) Remaudi¢re & Hennebert, 1980, Mycotaxon 11: 302.

E. henrici (Molliard) Humber & Ben-Ze'ev, 1981, Mycotaxon 13: 509.

E. plecopteri Descals & Webster, 1984, Trans. Brit. Mycol. Soc. 83: 669.

E. rbizospora (Thaxter) Remaudiere & Hennebert, 1980, Mycotaxon 11: 302

E. sepulchralis (Thaxter) Remaudi¢re & Hennebert, 1980, Mycotaxon 11: 302,

E. variabilis (Thaxter) Remaudiére & Hennebert, 1980, Mycotaxon 11: 302.

The taxonomic authorities and synonymy accepted here for the name
Erynia 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 Empusa, Entomophthora,
or Lamia, Erynia Nowakowski (1881) is, therefore, an invalidly published
nomen nudum. Nowakowski later rejected this genus since he did not
mention Erynia and treated its intended species (E. ovispora, E. conica,
and E. curvispora) as Entomophthora species in his monograph
(Nowakowski, 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.

Remaudi¢re & Hennebert (1980) were the first 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 &
Ben-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. Tt 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. radicans) and Erynia (E. ovispora) are once
again placed in separate genera as they had been by Remaudiére &
Hennebert (1980) and Remaudie¢re & Keller (1980).

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

Zoophthora subgenus Furia Batko, 1966, Acta Zool. 2: 20.
Erynia subgenus Furig (Batko) Li & Humber, 1984, Canad. ]. Bot. 62: 662.

Vegetative growth in vivo as hyphoid protoplasts or walled hyphal bodies.
Nuclei large, generally 25 um 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 apically. Primary conidia oveid 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 near apices, or with few, irregular, thin,
short terminal branches spreading on substrate.
Type species: Furia virescens (Thaxter) Humber, comb. nov. Basionym: Empusa

virescens Thaxter, 1888, Mem. Boston Soc. Nat. Hist. 4: 178.
Other included species: )

Furia americana (Thaxter) Humber, comb. nov. Basionym: Empusa (Ento-

mophthord) americana Thaxter, 1888, Mem. Boston Soc. Nat. Hist. 4: 179.
Furia creatonoti (Yen in Humber) Humber, comb. nov. Basionym: Erynia
creatonoti Yen in Humber, 1981, Mycotaxon 13: 474.
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Furia crustosa (Macleod & Tyrrell) Humber, comb. nov. Basionym: Ento-
mophthora crustosa MacLeod & Tyrrell, 1979, Canad. Entomol. 111: 1138,

Furia ellisiana (Ben-Ze'ev) Humber, comb. nov. Basionym: Erynia ellisiana Ben-
Ze'ev, 1986, Mycotaxon 27: 266.

Furia itbacensis (Kramer) Humber, comb. nov. Basionym: Erynia ithacensis
Kramer, 1981, Mycopathologia 75: 160.

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

Furia neopyralidarum (Ben-Ze'ev) Humber, comb. nov. Basionym: Erynia
neopyralidarum Ben-Ze'ev, 1982, Mycotaxon 16: 276,

Furia pieris (Li & Humber) Humber, comb. nov. Basionym: Erynia pieris Li &
Humber, 1984, Canad. J. Bot, 62: 656.

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

Furia vomitoriae (Rozsypal) Humber, comb. nov. Basionym: Zoophthora
vomitoriae Rozsypal, 1966, Acta Mycol. 2: 24,

Furia zabri (Rozsypal ex Ben-Ze'ev & Kenneth) Humber, comb. nov. Basionym:
Erynia zabri Rozsypal ex Ben-Ze'ev & Kenneth (as E. zabrii), 1982, Mycotaxon 14:
465.

The placement of so many species in Furia may rightfully be
questioned since Batko (1966) and Li & Humber (1984) regarded this to
be a limited group and since Ben-Ze'ev & Kenneth (1982b) declined to
place several of the species included here in any Erynia subgenus. The
morphology of primary conidia in 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
Zoophbthora s.str..  Furia species are readily distinguished from Pandora
species, however, by their rhizoids and/or cystidia. In Furig, the rhizoids
are no thicker than vegetative hyphae; these structures may be solitary,
fasciculate, or even bundled into pseudorhizomorphs (like those of some
Entomophthora or Zoophthora 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 specics,
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, gen, nov,

= Zoophthora subgenus Pandora Batko [pro parte], 1966, Acta Mycol. 2: 18. [as described
but excluding the designated type, Entomophthora aphidis Hoffmann in Fres., which is a
species of Zoophthora sensu strictol

= Erynia subgenus Neopandora Ben-Ze'ev & Kenneth, 1982, Mycotaxon 14: 460.

Cellulae vegetativae plerumque filamentosae in vivo protoplastes sive parietatae. Nuclei
magni, 2 5 um diam., granulis heterochromatis et prompte per "aceto-orcein® vel "Bis-
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marck brown" coloratis repleto; nucleolo parvo eccenrico. Apparatus mitolicus parvus
fusiformis eccentricus per metaphasem; chromosomata vermiformes spatium nuclei
subtotum adsument per metaphasem. Conidiophora digitata apicale, in hymeniis densis
intentextis. Cystidia hymenica attenuatia plerumque praesentia, cellula conidiogena 2-3plo
crassius. Conidia primaria ovoidea subcylindrica, papilla basali axiali vel laterali,
uninucleata, bitunicata; vehementer eversione papilla basali expulsa. Conidia secundaria
solitaria, vehementer eversione papilla expulsa; capilliconidia desunt. Rhizoidea solitaria,
cellula conidiogena 2-3plo crassius, vacuolata, haptero apicali disciformi vel irregulariter
ramoso terminantia. Sporae perdurantes ex cellula parentali pullulantes et mycelium
germinale formantes per germinationem. Species Entomophthoracearum pathogeniae
obligatae hospites insectis arachnidis.

Vegetative growth in vivo as hyphoid protoplasts or walled hyphal bodies.
Nuclei large, generally 25 pm 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 digitately 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 neoapbidis (Rem. & Henn.) Humber, comb. nov. Basionym:
Erynia neoaphidis Remaudiére & Hennebert, 1980, Mycotaxon 11: 307,
Other included species:
Pandora blunckif (Lakon ex Zimmermann) Humber, comb. nov. Basionym:
Entomophthora blunckii Lakon ex Zimmermann, 1978, Entomophaga 23: 182.
Pandora brabminae (Bose & Mehta) Humber, comb. nov. Basionym: Ento-
mophthora brabminae Bose & Mehta, 1953, Trans. Brit. Mycol. Soc. 36: 55.
Pandora bullata (Thaxter & Macleod in Humber) Humber, comb. nov. Basionym:
Erynia bullata Thaxter & MacLeod in Humber, 1981, Mycotaxon 13: 472.
Pandora callipborae (Giard) Humber, comb. nov. Basionym: Entomophthora
calliphorae Giard, 1879, Bull. Sci. Dep. Nord, Sér. 2, 2: 356.
Pandora dacnusae (Balazy) Humber, comb. nov. Basionym: Erynia dacnusae
Balazy, 1981 (1982), Bull. Acad. Polon. Sci., Sér. Sci. Biol. 29: 229.
Pandora delpbacis (Hori) Humber, comb. nov. Basionym: Entomophthora
delphacts Hori, 1906, Entomol. Mag. (Tokyo) 3: 81.
Pandora dipterigena (Thaxter) Humber, comb. nov. Basionym: Empusa dip-
terigena Thaxter, 1888, Mem. Boston Soc. Nat. Hist. 4: 177.
Pandora echinospora (Thaxter) Humber, comb. nov. Basionym: Empusa
echinospora Thaxter, 1888, Mem. Boston Soc. Nat. Hist. 4: 180.
Pandora _formicae (Humber & Balazy in Humber) Humber, comb. nov. Basionym:
Erynia formicae Humber & Balazy in Humber, 1981, Mycotaxon 13: 475.
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Pandora gammae (Weiser) Humber, comb. nov. Basionym: Tarichium gammae
Weiser, 1965, Ceska Mykol. 19: 203,

Pandora gloeospora (Vuillemin) Humber, comb. nov. Basionym: Entomophthora
Rloeospora Vuillemin, 1886, Bull. Soc. Sci. Nat. Nancy, Sér. 2, 19: 34

Pandora kondoiensis (Milner in Milner, Mahon & Brown) Humber, comb. nov.
Basionym: Erymia kondotensis Milner in Milner, Mahon & Brown, 1983, Austral. J.
Bot. 31: 183.

Pandora nouryi (Remaudiére & Hennebert) Humber, comb. nov. Basionym:
Erynia nouryi Remaudi¢re & Hennebert, 1980, Mycotaxon 11: 313.

Pandora phalangicida (Lagerheim) Humber, comb. nov. Basionym: Entomoph-
thora phalangicida 1agerheim, 1898, Bihang Svensk. Vet. Akad. Handl. 24: 12.

Pandora suturalis (Ben-Ze'ev) Humber, comb. nov. Basionym: Erynia (Neo-
pandora) suturalis Ben-Ze'ev, 1987, Mycotaxon 28: 405.

Zoophthora Batko

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:

Zoophtbora anglica (Petch) Humber, comb. nov. Basionym: Entomophthora
anglica Petch, 1944, Trans. Brit. Mycol. Soc. 27: 89.

Zoopbtbora anbuiensis (Li) Humber, comb. nov. Basionym: Erynia anhuiensis Li,
1986, Acta Mycol. Sin. 5: 2.

Z. aphidis (Hoffmann in Fresenius) Batko, 1964, Bull. Acad. Polon. Sci., Sér. Sci. Biol.
12: 405.

Z. canadensis (MacLeod, Tyrrell & Soper) Remaudiere & Hennebert, 1980, Mycotaxon
11: 301.

Z. crassitunicata Keller, 1980, Sydowia Ann. Mycol., Ser. 2, 33: 170.

Zoophthora geometralis (Thaxter) Batko, 1964, Bull. Acad. Polon. Sci., Sér. Sci. Biol.
12: 404,

Z. lanceolata Keller, 1980, Sydowia Ann. Mycol,, Ser. 2, 33: 167.

Z. occidentalis (Thaxter) Batko, 1964, Bull. Acad. Polon. Sdi., Sér. Sci. Biol. 12: 404.

Z. orientalis Ben-Ze'ev & Kenneth, 1981, Phytoparasitica 9: 35.

Z. petchii Ben-Ze'ev & Kenneth (as Z. petch?), 1981, Entomophaga 26: 140,

Z. phalloides Batko, 1966, Acta Mycol. 2: 7.

Z. phytonomi (Arthur) Batko, 1964, Bull. Acad. Polon. Sci., $ér. Sci. Biol. 12: 404.

Z. radicans (Brefeld) Batko, 1964, Bull. Acad. Polon. Sci., Sér. Sci. Biol. 12: 323,

COMPLETORIACEAE Humber, fam. nov.

Cellulae vegelalivae parvae botryosae irregulares probabiliter protoplastes in cellulis
prothallorum filicium. Nuclei comparate magni chromatino granulato condensato per
interphasem. Mitoses non vidi. Conidiophora simplicia brevia, ex cellulis vegetativis
directe sine cellulis conidiogenis specialibus formantibus. Conidia primaria unitunicata,
subglobosa, papilla pusilla rotundata; vehementer eversione papillae basalis expulsa.
Sporae perdurantes globosae et parvae; in axe cellula parentali formare et per
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germinatione conidii germinalis formationibus directis adsumptae sunt.  Genus
monotypicus Entomophthoralium pathogeniae obligatae prothallis filicium.

Vegetative growth as small, botryose, irregular hyphal 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 unitunicate, 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: Completoria 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 3-5 pm long during interphase,
with prominent central nucleolus; no significant quantity of condensed
chromatic granular material in nucleoplasm during interphase (nuclei not
staining strongly with aceto-orcein or bismarck brown). Nuclei 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 of adjacent cells in hypha or by scalariform
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conjugations between two 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: Ancylistes Plitzer

Conidiobolus 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 culture media but
unable to utilize nitrate or nitrite. Nuclei 2.5-5 pm in diameter, usually
inconspicuous by light microscopy; nucleoplasm with little or no
condensed chromatic stainable by aceto-orcein or other chromatin stains;
nucleolus central, ovoid; mitotic stages cryptic with light 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),
with a basal septum, producing a single apical conidium. Primary conidia
multinucleate, unitunicate (outer wall 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, with two thickened 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 or 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 arthropods, or weakly (facultatively) pathogenic for
vertebrates.

Type species: Conidiobolus wiriculosus 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 Capillidium of Conidiobolus. Meristacrum, 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
dissocianles et gametangia aul axes conidiogenas externas serviunt. Nuclei parvi, 3-5 um
diam. per interphasem, nucleolo centrali ovoidec; sine granulis heterochromatis et per
"aceto-orcein® vel "Bismarck brown" noncoloratis. Mitoses non vidi autem verosimilter
ancylistoides. 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 indehiscentia e conidiophoris angustatis aut destitutis.
Sporae perdurantes plerumque zygosporae, axiale in cellulis parentalis vel ponticuli
conjugentibus scalariformibus conjugationum diclinearum. Species familiae Ento-
mophthoralium pathogeniae obligatae hospites inveriebratarum solo, nematodarum
tardigradarum praesertim 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 pm 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: Ballocephala Drechsler, Zygnemomyces Miura

NEOZYGITACEAE 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 pm 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 or (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
hyphal 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: Neozygites Witlaczil
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BASIDIOBOLACEAE 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 ("Darmform" of Levisohn, 1927). Nuclei large,
typically longer than 10 pm 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 present) 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: Basidiobolus 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. (Crispens & 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?). Neither forcibly or passively discharged
conidia are known from this 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 (Remaudiére
& Hennebert, 1980; Remaudiére & 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-Batkoan classification
for the Entomophthorales.
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MNEMONIC THREE-LETTER ACRONYMS
FOR THE NAMES OF FUNGAL FAMILIES
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In the appendices of this article are listed three-
letter abbreviations for the names of 623 families of
fungi. This work was inspired by a similar article
suggesting standardized three-letter acronyms FfFor the
families of wvascular plants (Weber 13982). Appendix I lists
the families alphabetized according to the full name of the
family, while in Appendix 11 the same information is
alphabetized according to the abbrewviation.

There are several advantages to such a system of
standardized abbreviations. The acronyms can be printed
directly on herbarium labels, conveying a considerable
amount of taxonomic information in a minimal amount oF
space. A display containing the codes and their meanings
can be posted at conspicuous locations in the herbarium to
allow users to interpret the codes rapidly. The
abbreviations can also be used to save storage space (and
data-entry time) in computerized databases. Programs can
easily be written which can translate the abbreviations
intoc full names if the need arises. Standardization of such
names will enable workers from different institutions to
share information more readily.

As with the listing of plant families, the codes
presented here were chosen mnemonically to make rapid
mamorization and interpretation possible. Many of the codes
represent the 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 letters in the name.

Compiling the 1list of currently-used family names
proved difficult given the state of flux in which Ffungal
taxonomy finds itself at the present time. Several
classification systems are being used by different workers,
and new families are still being described rather
frequently. The intent here is not to pass judgment on the
merits of any particular classification scheme but rather
to supply an indexing system useful to mycologists
belonging to several schools of thought. The 1list was
compiled primarily from Alnsworth et al. (1973), Bessey
(1950), Eriksson & Hawksworth (1987), JUlich (18984), and
Alexopoulos (1962), supplemented with information drawn
from recent monographs on various taxa. Form-families of
Fungi Imperfecti were included in the interests 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,.
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APPENDIX I: FAMILIES AND ACRONYMS ALPHABETIZED BY FAMILY

Acarosporaceae ACA Anisolpidiaceae ANI
Acetabulaceae ACE Antennulariellaceae ANN
Achaetaomiaceae ACH Anthostomataceae ANT
Achlyogetonaceae ACG Anziaceae ANZ
Acrasiaceae ACR Aphelariaceae APH
Acrocordiaceae ACC Aparpiaceae APO
Acrospermaceae ACS Arachniaceae ARA
Actinoplacaceae ACT Arctomiaceae ARC
Acytosteliaceae ACY Arcyriaceae ARR
Agaricaceae AGA Argynnaceae ARG
Agyriaceae AGY Arthoniaceae ART
Albuginaceae ALB Arthopyrenliaceae ATP
Alectoriaceae ALE Arthrodermataceae ADR
Aleuriaceae ALR Arthrorhapidaceae ATR
Aleuriomycetaceae Aanc Arundinulaceae ARU
Allantosphaeriaceae ALL Ascobolaceae ASB
Amanitaceae AMA Ascocortiaceae ASC
Amauroascaceae AMR Ascodichaenaceae ANC
Amoebidiaceae AMB Ascohymeniaceae AHM
Amorphothecaceae AMO Ascoideaceae ASD
Amphisphaeriaceae AMP Ascosphaeraceae ASFP
Amylariaceae AMY Asellariaceae ASE
Anapyreniaceas ANA Aspergillaceae APG

Ancylistidaceae ANC Aspidotheliaceae ATH



Asterinaceae
Asterothyriaceae
Astraeaceae
Astrogastraceae
Astrotheliaceae
Atichiaceae
Aulographaceae
Auriculariaceae
Auriscalpiaceae
Bacidiaceae
Bactrosporaceae
Baeomycetaceae
Balsamiaceae
Bankeraceae
Basidiobolaceae
Biatoraceae
Blastocladiaceae
Bolbitiaceae
Boletaceae
Boliniaceae
Bondarzewiaceae
Botryosphaeriaceae
Brachybasidiaceae
Brefeldiel laceae
Brigantiaeaceae
Broomeiaceae
Buelliaceae
Cainiaceae
Caliciaceae
Caloplacaceae
Calosphaeriaceae
Calostomataceae
Calycidiaceae
Candelariaceae
Cantharellaceae
Capnodiaceae
Carbomycetaceae
Catabotrydaceae
Catenariaceae
Catillariaceae
Cavostel iaceae
Cephaloascaceae
Cephalothecaceae
Ceratiomyxaceae
Ceratobasidiaceaes
Ceratomycetaceae
Ceratostomataceae
Chadefaudiellaceae
Chaetomiaceae
Chaetothyriaceae
Chiodectonaceae
Choanephoraceae
Chrysoctrichaceas
Chytridiaceae
Cladochytriaceae
Cladoniaceae
Clastodermataceae

ASN
AST
ASR
ASG
ASL
ATI

AUL
AUR
ARS
BCD
BAC
BAE
BAL
BNK
BAS
BIA
BLA
BLE
BLT
BLN
BDZ
BOT
BRA
BFL
BRI
BRO
BUE
cal

CLC
CLP
CLS
CLT
CAaL
CND
CNT
CAP
CAR
CTB
CAT
CTL
Cau
CPS
CEP
CHx
CBS
cHMC
CST
CDF
CTn
CTT
CHI
CHO
CHR
CHY
coc
CLA
CDR

Clathraceae
Claustulaceae
Clavariaceae
Clavariadelphaceae
Clavicipitaceae
Clavicoronaceae
Clavul inaceae
Clypeosphaeriaceae
Coccocarpiaceae
Coccodiniaceae
Coccoideaceae
Coccotremataceae
Cochlonemaceae
Coelomomycetaceae
Coenogoniaceae
Coleosporiaceae
Collemataceae
Coniochaetaceae
Coniocybaceae
Coniophoraceae
Cockellaceae
Coprinaceae
Corneromycetaceas
Coronophoraceae
Corticiaceae
Cortinariaceae
Coryneliaceae
Crepidotaceae
Cribbiaceae
Cribrariaceae
Crocyniaceae
Cronartiaceae
Cryptococcaceae
Cryptomycetaceae
Cucurbitariaceae
Cunninghamel laceae
Cyanocephalaceae
Cypheliaceae
Cyphellaceae
Cystobasidiaceae
Cyttariaceae
Dacampiaceae
Dacrymycetaceae
Dematiaceae
Dendrosphaeraceae
Dentinaceae
Dermateaceae
Dermatocarpaceae
Dexteriaceae
Dianemaceae
Diaporthaceae
Diatrypaceae
Dictyopeltinaceae
Dictyosteliaceae
Didymiaceae
Didymosphaeriaceae
Dimargaritaceae

CTR
CSsL
CUR
CDL
cuc
CCR
CuL
CLY
cCcp
CDN
CCD
CCT
CCL
COE
CNG
CSP
CLL
CNC
CON
CNS
Coo
COFP
CHT
CRP
CRT
CTN
CRN
CRE
CRB
CRI

CRC
CRO
CPC
CRM
cuc
CUN
CYA
CYP
CPL
CYS
CYT
pcH
DCR
DEM
DND
DNT
DRM
pMc
DEX
DNM
DPT
DTP
DPL
DIC
DID
Dor
DHMG
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Dimeriaceae
Diploschistaceae
Dipodascaceae
Discellaceae
Dothideaceae
Dothioraceae
Ecchynaceae
Eccrinaceae
Echinodontiaceae
Echinosteliaceae
Ectolechiaceae
Ectrogellaceae
Eigleriaceae
Elaeomyxaceae
Elaphomycetaceae
Elasmomycetaceae
Elsinoaceae
Endochytriaceae
Endogonaceae
Endomycetaceae
Englerulaceae
Enteridiaceae
Entolomataceae
Entomophthoraceae
Entophlyctaceae
Eocronartiaceae
Eoterfeziaceae
Ephebaceae
Eremascaceae
Eremomycetaceae
Erysiphaceae
Euantennariaceae
Euceratomycetaceae
Eurotiaceae
Eurychasmaceae
Excipulaceae
Exidiaceae
Exobasidiaceae
Fassariaceae
Favolaschiaceae
Fenestellaceae
Filobasidiaceae
Fimetariaceae
Fistulinaceae
Fuckeliaceae
Fuscideaceae
Galeropsidaceae
Ganodermataceae
Gasterel laceae
Gastrosporiaceae
Gautieriaceae
Geastraceas
Gelatinodiscaceae
Gelopellidaceae
Geneaceae
Genistellaceae
Geoglossaceae

DMR
DIP
DPD
DIS
DTD
DIR
ECN
ECC
ECD
ECs
ELC
ECG
EIG
EMX
ELA
ESH
ELS
ENC
END
EMC
ENG
ENR
ENL
ENFM
ENP
EOC
EOT
EPH
ERE
ERM
ERY
EuUA
EUC
EUR
ERC
EXC
EXI
EXO
FAS
FUL
FEN
FIL
FIn
FIS
FUC
FUsS
GAL
GAN
GSL
GSFP
GAauU
GEA
GLT
GLP
GEN
GNS
GED

Glaziellaceas
Glischrodermataceae
Gnomoniaceae
Gomphaceae
Gaomphidiaceae
Gomphillaceae
Gonapodyaceae
Graphidaceae
Graphiolaceae
Guttulinaceae
Gyalectaceae
Gymnoascaceae
Gyrophoraceae
Haematommataceae
Haliphthoraceae
Halosphaeriaceae
Haplosporaceae
Harpellaceae
Harpidiaceae
Harpochytriaceae
Helicocephalidaceae
Helocarpaceae
Helotiaceae
Helvel laceae
Hemiascaceae
Hemiascosporiaceae
Hemigastraceae
Hemiphacidiaceae
Hemisphaeriaceae
Heppiaceas
Hericiaceae
Herpomycetaceae
Herpotrichiellaceae
Heterodeaceae
Heteroscyphaceae
Hoehnelomycetaceae
Huiliaceae
Humariaceae
Hyalographaceae
Hyaloriaceae
Hyaloscyphaceae
Huydnaceae
Hydnangiaceae
Hygrophoraceae
Hymeneliaceae
Hymenochaetaceae
Hymenogastraceae
Hyphochytriaceae
Hypocreaceae
Hypodermataceae
Hypogymniaceae
Hypomycetaceae
Hyponectriaceae
Hysterangiaceae
Hysteriaceae
Imbricariaceae
Ixechinaceae

GLZ
GL1
GNO
GmMP
GOn
GMP
GON
GRD
GRL
GUT
GYA
GYnH
GYR
HRE
HLP
HLS
HPS
HAR
HRP
HCH
HCP
HEL
HLT
HLV
HSC
HMC
HGS
HPC
HMS
HEP
HRC
HRM
HPT
HTD
HTIS
HOE
HUI
HUM
HLG
HYA
HLC
HON
HNG
HYG
HML
HCT
HYM
HPH

HDR
HGM
HYP
HNC
HSG
HYS
IMB
IXE



Jugasporaceae
Karstenel laceae
Kickxel laceae
Koerberiellaceae
Koralionastetaceae
Kriegeriellaceae
Laboulbeniaceae
Labyrinthulaceae
Laccariaceae
Lachnocladiaceae
Lagenidiaceae
Lahmiaceae
Lamprodermaceae
Lanopilaceae
Lasiolomataceae
Lasiosphaeriaceae
Lecanactidaceae
Lecanidiaceae
Lecanoraceae
Lecideaceae
Lecidomataceae
Lecotheciaceae
Legeriomycetaceae
Leotiaceae
Lepiotaceae
Leptolegniellaceae
Leptomitaceae
Leptopeltidaceae
Leptosphaeriaceae
Leptostromataceae
Letrouitiaceae
Leucogastraceae
Leveillellaceae
Liceaceae
Lichenotheliaceae
Lichinaceae
Limboriaceae
Lipomycetaceae
Lithographaceae
Lobariaceae
Lopadiaceae
Lophiaceae
Lophiostomataceae
Lophiotrichaceae
Lophophytomaceae
Loramycetaceae
Lycogalaceae
Lycoperdaceae
Macrocystidiaceae
Marasmiaceae
Massarinaceae
Mastodiaceae
Madeolariaceae
Megachytriaceae
Megalariaceae
Megalosporaceae
Melampsoraceae

JGS
KAR
KXL
KOE
KOR
KRI

LBL
LBR
LCR
LAC
LAG
LAKH
LAMN
LNP
LLm
LAS
LEC
LCN
LNR
LCD
LDM
LCT
LEG
LEO
LPT
LLG
LPM
LPL
LSP
LPS
LET
LEU
LEV
LIC
LTH
LCH
LIn
LIP
LT
LOB
LPD
LPH
LOFP
LTR
LPP
LRM
LGL
LCP
rAC
MAR
MAS
MST
MED
MEG
MGL
MSR
MLM

Melanconiaceae
Melanconidaceae
Melanogastraceae
Melanommataceae
Melanosporaceae
Meliolaceae
Melogrammataceae
Merul iaceae
Mesnieraceas
Mesophelliaceae
Metacapnodiaceae
Metschnikowiaceae
Micareaceae
Microascaceae
Microglaenaceae
Micropeltidaceae

Microtheliopsidaceae

Microthyriaceae
Miltideaceae
Mixiaceae ,
Mollisiaceae
Monascaceae
Moniliaceae
Monoblepharidaceae
Montagneaceae
Montagnel laceae
Morchel laceae
Moriolaceae
Mortierellaceae
Mucoraceae
Munkiellaceae
Mycenastraceae
Mycobilimbiaceae
Mycoblastaceae
Mycocaliciaceae
Mycoporaceae
Mycosphaerel laceae
Mycotyphaceae
Myriangiaceae
Mytilinidiaceae
Myxotrichaceae
Nectaromycetaceae
Nectriaceae
Nectrioidaceae
Nematosporaceae
Neolectaceae
Nephromataceae
Nidulariaceae
Nitschkiaceae
Octavianinaceas
Odontotremataceae
Olpidiaceae
Olpidiopsidaceae
Omphalotaceae
Onygenaceae
Opegraphaceae
Ophioparmaceae

FLC
MLD
MGS
MLN
MLS
MEL
MGR
MER
MSN
MsP
MET
MKW
MCR
MIC
MCG
MCP
MTL
MIR
MIL
MIX
MOL
MNS
MNL
MBL
FINT
MIG
MRC
MRL
MRT
Muc
MNK
MCS
MBB
MCB
MCL
nmyc
MSL
MCT
MYR
MYT
MXT
NMC
NEC
NCD
NEM
NED
NEP
NID
NIT
ocT
0Do
OLFP
oopP
OnP
ONY
OPE
oPP
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Ophiostomataceae
Oplotheciaceae
Orbiliaceae
Orphniosporaceae
Ostropaceae
Otideaceae
Pachyascaceae
Palavasciaceae
Pannariaceae
Parataeniellaceae
Parmeliaceae
Parmulariaceae
Parodiellaceae
Parodiopsidaceae
Paropsidaceae
Patellariaceae
Paxillaceae
Peltigeraceae
Peltulaceae
Perichaenaceae
Paricystaceae
Peridiaceae
Perisporiaceae
Peronophythoraceae
Peronosporaceae
Pertusariaceae
Peyritschiellaceae
Pezizaceae
Phacidiaceae
Phaeomonomeraceae
Phaeophragmiaceae
Phaeosphaeriaceae
Phaectrichaceae
Phallaceae
Phaneromycetaceae
Phillipsiellaceae
Phleogenaceae
Phlyctidiaceae
Phragmopelthecaceae
Phylaciaceae
Phyllachoraceae
Phyllobatheliaceae
Physalaciaceae
Physaraceae
Physciaceae
Physodermataceae
Physosporel laceae
Piedraiaceae
Pilobolaceae
Pilocarpaceae
Piptocephal idaceae
Pisolithaceae
Pithoascaceae
Placolecidaceae
Placynthiaceae
Plasmodiophoraceae
Plectascaceae

OPH
OPL
ORB
ORP
0sT
0TI

PCS
PLV
PAN
PIN
PRM
PML
PDL
PDP
PPS
PAT
PXL
PEL
PLT
PCH
PRC
PRD
PRS
PPT
PRN
PRT
PEY
PEZ
PHC
PHM
PPG
PSH
PHT
PHA
PNM
PHI

PLG
PCT
PHR
PHY
PLC
PLB
PSL
PSR
PHS
PDR
PSS
PIE
PIL
PCR
PIP
PIS
PIT
PLA
PCN
PMR
PLE

Pleomassar iaceae
Pleosporaceae
Pleurotaceae
Pluteaceae
Podaxaceae
Podoscyphaceae
Polyporaceae
Polystigmataceae
Polystomellaceae

Polystomel lopsidaceae

Por inaceae
Porpidiaceae
Protogastraceae
Protomycetaceae
Protophallaceae
Protosteliaceae
Pseudeurotiaceae
Pseudorhizinaceae
Pseudosphaeriaceae
Pseudovalsaceae
Psoraceae
Psorulaceae
Pterulaceae
Pucciniaceae
Punctulariaceae
Pycnothyriaceae
Pyrenidiaceae
Pyrenophoraceae
Pyrenopsidaceae
Pyrenotrichaceae
Pyrenulaceae
Pyronemataceae
Pythiaceae
Pyxidiophoraceae
Radiomycetaceae
Ramalinaceae
Rechingeriellaceae
Requienellaceae
Reticulariaceae
Rhipidiaceae
Rhizidiaceae
Rhizidiomycetaceae
Rhizinaceae
Rhizocarpaceas
Rhizopogonaceae
Rhizothyriaceae
Rhodataceae
Rhodophyllaceae
Rhodotorulaceae
Rhopalosporaceae
Rhytismataceae
Richoniellaceae
Rimulariaceae
Roccel laceae
Roccellinastraceae
Russulaceae
Saccardiaceae

PLM
PLS
PLR
PLU
PDX
PDS
PLP
PSG
PSH
PSP
POR
PPD
PGS
PHC
PPH
PST
PEU
PR2Z
PSE
PUL
PSO
PRL
PTE
PUC
PUN
PYC
PND
PRP
PNS
PTR
PNL
PHMT
PYT
PYX
RAD
RAM
RCG
REQ
RMC
RPD
RZD
R2M
RZN
RCR
RZP
RZT
RDT
RPL
RHO
RSP
RHY
RIC
RIM
ROC
RLN
RUS
SRD



Saccardinulaceae
Saccharomycetaceae
Saccharomycodaceae
Saccharomycopsidaceae
Sakseneaceae
Sappiniaceae
Saprochaetaceae
Saprolegniaceae
Sarcoscyphaceae
Sarcosomataceae
Sarrameanaceae
Saturnopichiaceae
Schadoniaceae
Schaereriaceae
Schenel laceae
Schizophyl laceae

Schizosaccharomycetaceae

Schizothriaceae
Sclerodermataceae
Sclerophoraceae
Sclerotiniaceae
Scoliciosporaceae
Scutigeraceae
Secotiaceae
Septobasidiaceae
Seuratiaceae
Sirobasidiaceae
Sirolpidiaceae
Solorinaceae
Sordariaceae
Sparassidaceae
Spathulosporaceae
Spermophthoraceae
Sphaer iaceae
Sphaerioidaceae
Sphaerobolaceae
Sphaerophoraceae
Sphaerophoropsidaceae
Sphaeropsidaceae
Sphinctrinaceae
Spilomataceae
Spizellomycetaceae
Sporobolomycetaceae
Sporormiaceae
Squamar inaceae
Stegilliaceae
Stemonitaceae
Stephanosporaceae
Stephanothecaceae
Stereaceae
Stereocaulaceae
Stictaceae
Stictidaceae
Stigmataceae
Stigmateaceae
Stilbaceae
Stilbellaceae

SDN
SAC
SHD
sch
SAK
SPN
SPC
SLG
SSP
SSM
SAR
sAT
SCH
SCR
SCN
SZP
525
s2T
SDR
SCL
STN
SCO
SCu
SEC
SEP
SEU
SBS
SRL
soL
SOR
SSD
SPA
SMP
SPH
SPD
SBL
SPR
SPP
SPS
SCT
SPI
SPZ
SPB
SRM
SoU
SGL
STM
SSR
SPT
STR
STE
STC
STD
SGM
SHT
STB
STL

Stomatogenel laceae
Strigulaceae
Strobilomycetaceae
Strophariaceae
Syncephalastraceae
Synchytriaceae
Syzygosporaceae
Taeniel laceae
Taphrinaceae
Teloschistaceae
Tephromelataceae
Terfeziaceae
Testudinaceae
Tetragoniomycetaceae
Thamnidiaceae
Thelebolaceae
Thelephoraceae
Thelotremataceae
Thermoascaceae
Thielaviascaceae
Thraustochytriaceae
Thrombiaceae
Thryptosporaceas
Thyridiaceae
Tilletiaceae
Torrendiaceae
Torulopsidaceae
Trapeliaceae
Traustochytriaceae
Tremellaceae
Tremoleciaceae
Triblidiaceae
Trichiaceae
Trichocomaceae
Tricholomataceae
Trichopeltaceae
Trichopeltidaceae
Trichopeltinaceae
Trichosphaeriaceae
Trichotheliaceae
Trichothyriaceae
Triposporiopsidaceae
Trybilidiaceae
Trypetheliaceae
Tuberaceae
Tuberculariaceae
Tubeufiaceae
Tulasnellaceae
Tulostomataceae
Umbilicariaceae
Uredinaceae
Usneaceae
Ustillaginaceae
Valsaceae
Venturiaceae
VUerrucariaceae
Uezdaeaceae
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SGN
STG
SBN
STP
SCP
SNC
syz
TAE
AP
TEL
TEP
TF2
TES
TEX
THA
TLB
ILP
TLM
TRM
THY
TCH
THR
TPT
THY
TIL
TRN
TRL
IRP
TRA
TIRE
TLC
TIBD
TRC
TCC
TCL
IPL
TPD
TPN
TRS
TIL
TRI
TSP
TRB
IRY
TUB
TBL
TBF
TSN
TLS
UMB
URE
USN
UST
VAL
VEN
VER
VEZ
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Uialaeaceae viA Zerovaemycetaceae ZRU
Uizellaceae viz Zodiomycetaceae 200
Woroninaceae WOR Zoopagaceae 200
Xanthopsorel laceae XAN 2opf iaceae 20P
Xerulaceae XER 2ythiaceae Z2YT
Xylariaceae XYL

APPENDIX II: FAMILIES AND ACRONYMS ALPHABETIZED BY ACRONYM

ACA Acarosporaceae ASP Ascosphaeraceae
ACC Acrocordiaceas ASR Astraeaceae

ACE Acetabulaceae AST Asterothyriaceae
ACG Achlyogetonaceae ATH Aspidotheliaceae
ACH Achaetomiaceae ATI Atichiaceae

ACR Acrasiaceae ATP Arthopyreniaceae
ACS Acrospermaceae ATR Arthrorhapidaceae
ACT Actincplacaceae AUL Aulographaceae
ACY Acytosteliaceae AUR Auriculariaceae
ADC Ascodichaenaceas BAC Bactrosporaceae
ADR Arthrodermataceae BARE Baeomycetaceae
AGA Agaricaceae BAL Balsamiaceae

AGY Agyriaceae BAS Basidiobolaceae
AHM Ascohymeniaceae BCD Bacidiaceae

ALB Albuginaceae BDZ Bondarzewiaceae
ALE Alectoriaceae BFL Brefeldiellaceae
ALL Allantosphaeriaceae BIA Biatoraceae

ALR Aleuriaceae BLA Blastocladiaceae
AMA Amanitaceae BLB Bolbitiaceae

AMB Amoebidiaceae BLN Boliniaceae

AMC Aleuriomycetaceae BLT Boletaceae

AMo Amorphothecaceae BNK Bankeraceae

AMP Amphisphaeriaceae BOT Botryosphaeriaceae
AMR Amauroascaceae BRA Brachybasidiaceae
AMY Amylariaceae BRI Brigantiaeaceae
ANA Anapyreniaceae BRO Broomeiaceae

ANC Ancylistidaceae BUE Buelliaceae

ANI Anisolpidiaceae CAI Cainiaceae

ANN Antennulariellaceae CAaL Calycidiaceae

ANT Anthostomataceae CAaP Capnodiaceae

ANZ2 Anziaceae CAR Carbomycetaceae
APG Aspergillaceae CAT Catenariaceae

APH Aphelariaceae Cauv Cavosteliaceae
APO Aporpiaceae CBS Ceratobasidiaceae
ARA Arachniaceae CCD Coccoideaceae

ARC Arctomiaceae CCL Cochlonemaceae
ARG Argynnaceae CCP Coccocarpiaceae
ARR Arcyriaceae CCR Clavicoronaceae
ARS Auriscalpiaceae CCT Coccotremataceae
ART Arthoniaceae CcDC Cladochytriaceae
ARU Arundinulaceae CDF Chadefaudiel laceae
ASB Ascobolaceae CDL Clavariadelphaceae
ASC Ascocortiaceae CDN Coccodiniaceae
ASD Ascoideaceae CDR Clastodermataceae
ASE Asellariaceae CEP Cephalothecaceae
ASG Astrogastraceae CHI Chiodectonaceae
ASL Astrotheliaceae CHD Choanephoraceae

ASN Asterinaceae CHR Chrysotrichaceae



CHY
CLA
CLC
CLL
CLP
CLS
CLT
CLY
crc
cnT
crx
CNC
CND
CNG
CNS
CNT
COE
CON
coo
COP
crC
CPL
CPS
CRB
CRrRC
CRE
CRI
CRM
CRN
CRO
CRP
CRT
CsL
CSP
CST
CTB
CTL
CTn
CIN
CTIR
CIT
cuc
CUN
cuC
cuL
CUR
CyAa
CYP
CYS
CYT
ocn
DCR
DOM
DER
DEX
DIC
DID

Chytridiaceae
Cladoniaceae
Caliciaceae
Collemataceae
Caloplacaceae
Calosphaeriaceae
Calostomataceae
Clypeosphaeriaceae
Ceratomycetaceae
Corneromycetaceae
Ceratiomyxaceae
Coniochaetaceae
Candelariaceae
Coenogoniaceae
Coniophaoraceae
Cantharel laceae
Coelomomycetaceae
Coniocybaceae
Cookellaceae
Coprinaceae
Cryptococcaceae
Cyphellaceae
Cephaloascaceae
Cribbiaceae
Crocyniaceae
Crepidotaceae
Cribrariaceae
Cryptomycetaceae
Coryneliaceae
Cronartiaceae
Coronophoraceae
Corticiaceae
Claustulaceae
Coleosporiaceae
Ceratostomataceae
Catabotrydaceae
Catillariaceae
Chaetomiaceae
Cortinariaceae
Clathraceae
Chaetothyriaceae
Cucurbitariaceae
Cunninghamel laceae
Clavicipitaceae
Clavulinaceae
Clavariaceae
Cyanocephalaceae
Cypheliaceae
Custobasidiaceae
Cyttariaceae
Dacampiaceae
Dacrymycetaceae
Didymosphaeriaceae
Dematiaceae
Dexteriaceae
Dictyosteliaceae
Didymiaceae

DIP
DIS
onc
DMG
DMR
DND
DNM
ONT
DPD
DPL
DPT
DRM
DID
oTP
DIR
ECC
ECD
ECG
ECN
ECS
EIG
ELA
ELC
ELS
EMC
EMX
ENC
END
ENG
ENL
ENFM
ENP
ENR
EOC
EOT
EPH
ERC
ERE
ERM
ERY
ESM
EUA
EUC
EUR
EXC
EX1
EXOD
FAS
FEN
FIL
FIn
FIS
FuC
FUS
FUL
GAL
GAN
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Diploschistaceae
Discel laceae
Dermatocarpaceae
Dimargaritaceae
Dimeriaceae
Dendrosphaeraceae
Dianemaceae
Dentinaceae
Dipodascaceae
Dictyopeltinaceae
Diaporthaceae
Dermateaceae
Dothideaceae
Diatrypaceae
Dothioraceae
Eccrinaceae
Echinodontiaceae
Ectrogel laceae
Ecchynaceae
Echinosteliaceae
Eigleriaceae
Elaphomycetaceae
Ectolechiaceae
Elsinoaceae
Endomycetaceae
Elaeomyxaceae
Endochytriaceaa
Endogonaceae
Englerulaceae
Entolomataceae
Entomophthoraceae
Entophlyctaceae
Enteridiaceae
Eocronartiaceae
Eoterfeziaceae
Ephebaceae
Eurychasmaceae
Eremascaceae
Eremomycetaceae
Erysiphaceae
Elasmomycetaceae
Euantennariaceae
Euceratomycetaceae
Eurotiaceae
Excipulaceae
Exidiaceae
Exobasidiaceae
Fassariaceae
Fenestellaceae
Filobasidiaceae
Fimetariaceae
Fistulinaceae
Fuckeliaceae
Fuscideaceae
Favolaschiaceae
Galeropsidaceae
Ganodermataceae
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GAaU
GEA
GEN
GEO
GLI
GLP
GLT
GLZ
GHP
GHP
GNO
GNS
Gom
GON
GRD
GRL
GSL
GSP
GUT
GYA
GYM
GYR
HAE
HAR
HCH
HCP
HCR
HCT
HDN
HDR
HEL
HEP
HGM
HGS
HLC
HLG
HLP
HLS
HLT
HLU
HMC
HML
HMS
HNC
HNG
HOE
HPC
HPH
HPS
HPT
HRC
HRM
HRP
HSC
HSG
HTD
HTS

Gautieriaceae
Geastraceae
Geneaceae
Geoglossaceae
Glischrodermataceae
Gelopellidaceae
Gelatinodiscaceae
Glaziellaceae
Gomphaceae
Gomphillaceae
Gnomoniaceae
Genistellaceae
Gomphidiaceae
Gonapodyaceae
Graphidaceae
Graphiolaceae
Gasterellaceae
Gastrosporiaceae
Guttulinaceae
Gyalectaceae
Gymnoascaceae
Gyrophoraceae
Haematommataceae
Harpellaceae
Harpochytriaceae
Helicocephalidaceae
Hypocreaceae
Hymenochaetaceae
Hydnaceae
Hypodermataceae
Helocarpaceae
Heppiaceae
Hypogymniaceae
Hemigastraceae
Hyaloscyphaceae
Hyalographaceae
Haliphthoraceae
Halosphaeriaceae
Helotiaceae
Helvel laceae
Hemiascosporiaceae
Hymenel iaceae
Hemisphaerliaceae
Hyponectriaceae
Hydnangiaceae
Hoehnelomycetaceae
Hemiphacidiaceae
Hyphochytriaceae
Haplosporaceae
Herpotrichiellaceae
Hericiaceae
Herpomycetaceae
Harpidiaceae
Hemiascaceae
Hysterangiaceae
Heterodeaceae
Heteroscyphaceae

HUI
HUM
HYA
HYG
HYM
HYP
HYS
IMB
IXE
JGS
KAR
KOE
KOR
KRI
KXL
LAaC
LAG
LAH
LAM
LAsS
LBL
LBR
LCD
LCH
LCN
LCP
LCR
LCT
Lom
LEC
LEG
LEQ
LET
LEU
LEV
LGL
LIC
LIM
LIP
LIT
LLG
LLHM
LNP
LNR
LOB
LOP
LPD
LPH
LPL
LLPM
LPP
LPS
LPT
LRM
LSP
LTH
LTR

Huiliaceae

Humar iaceae
Hyaloriaceae
Hygrophoraceas
Hymenogastraceae
Hypomycetaceas
Hysteriaceae
Imbricariaceae
Ixechinaceae
Jugasporaceae
Karstenellaceae
Koerberiellaceae
Koralionastetaceae
Kriegeriellaceae
Kickxellaceae
Lachnocladiaceae
Lagenidiaceae
Lahmiaceae
Lamprodermaceae
Lasiosphaeriaceae
Laboulbeniaceae
Labyrinthulaceae
Lecideaceae
Lichinaceae
Lecanidiaceae
Lycoperdaceae
Laccariaceae
Lecotheciaceae
Lecidomataceae
Lecanactidaceae
Legeriomycetaceae
Leotiaceae
Letrouitiaceae
Leucogastraceae
Leveillellaceae
Lycogalaceae
Liceaceae
Limboriaceae
Lipomycetaceae
Lithographaceae
Leptolegniel laceae
Lasiolomataceae
Lanopilaceae
Lecanoraceae
Lobariaceae
Lophiostomataceae
Lopadiaceae
Lophiaceae
Leptopeltidaceae
Leptomitaceae
Lophophytomaceae
Leptostromataceae
Lepiotaceae
Loramycetaceae
Leptosphaeriaceae
Lichenothel iaceae
Lophiotrichaceae
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MAaC Macrocystidiaceae NMC Nectaromycetaceae
MAR Marasmliaceae OCcT Octavianinaceas
Mas Massarinaceae QDo Odontotremataceae
MEB Mycobilimbiaceae opopP Dlpidiopsidaceae
MBL Monoblepharidaceae OLP Olpidiaceae

MCB Mycoblastaceae oMP Omphalotaceae

MCG Microglaenaceae ONY Onygenaceae

MCL Mycocaliciaceae OPE Opegraphaceae

MCP Micropeltidaceae OPH Ophiostomataceae
MCR Micareaceae OPL Oplotheciaceae
MCS Mycenastraceae OPP Ophioparmaceae
MCT Mycotyphaceae ORB Orbiliaceae

MED Medeclar iaceae ORP Orphniosporaceae
MEG Megachytriaceae 0SsT Ostropaceae

MEL Meliolaceae 0TI Otideaceae

MER Meruliaceae PAN Pannariaceae

HET Metacapnodiaceae PAT Patellariaceae
MGL Megalariaceae PCH Perichaenaceae
MGR Melogrammataceae PCN Placynthiaceae
MGS Melancgastraceae PCR Pilocarpaceae

nic Microascaceae PCS Pachyascaceae

MIL Miltideaceae PET Phlyctidiaceae
MIX Mixiaceae PDL Parodiel laceae
MKW Metschnikowiaceae PDP Parodiopsidaceae
nLC Melancaoniaceae PDR Physodermataceae
MLD Melanconidaceae PDS Podoscyphaceae
MLM Melampsoraceae PDX Podaxaceae

MLN Melanommataceae PEL Peltigeraceae

MLS Melanosporaceae PEU Pseudeurotiaceas
MNK Munkiel laceae PEY Peyritschiel laceae
MNL Moniliaceae PEZ2 Pezizaceae

MNS Monascaceae PGS Protogastraceae
FNT Montagneaceae PHA Phallaceae

MOL Mellisiaceae PHC Phacidiaceae

MRC Morchel laceae PHI Phillipsiellaceae
MRL Moriolaceae PHM Phaeomonomeraceae
MRT Mortierellaceae PHR Phragmopelthecaceae
MSL Mycosphaerellaceae PHS Physciaceae

MSN Mesnieraceae PHT Phaeotrichaceae
MSpP Mesophelliaceae PHY Phylaciaceae

MSR Megalosporaceae PIE Piedraliaceae

MST Mastodiaceae PIL Piloboclaceae

MIG Montagnel laceae PIP Piptocephal idaceae
MTL Microtheliopsidaceae PIS Pisolithaceae

MTR Microthyriaceae P1T Pithoascaceae

Muc Mucoraceae PLA Placolecidaceae
MXT Myxotrichaceae PLB Phyllobatheliaceae
Myc Mycoporaceae FLC Phyllachoraceae
MYR Myriangiaceae PLE Plectascaceae

MYT Mytilinidiaceae PLG Phleogenaceae

NCD Nectrioidaceae PLM Pleomassariaceae
NEC Nectriaceae PLP Polyporaceae

NEM Nematosporaceae PLR Pleurotaceae

NEO Neolectaceae PLS Pleosporaceae

NEP Nephromataceae PLT Peltulaceae

NID Nidulariaceae PLU Pluteaceae

NIT Nitschkiaceae PLV Palavasciaceae
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PHC
PML
PMR
PMT
PND
PNL
PNM
PNS
POR
PPD
PPG
PPH
PPS
PPT
PRC
PRD
PRL
PRM
PRN
PRP
PRS
PRT
PRZ
PSE
PSG
PSH
PSL
PSN
PSO
PSP
PSR
PSS
PST
PTE
PTN
PTR
PUC
PUN
PUL
PXL
PYC
PYT
PYX
RAD
RAN
RCG
RCR
RDT
REQ
RHO
RHY
RIC
RIM
RLN
RMC
ROC
RPD

Protomycetaceae
Parmulariaceae
Plasmodiophoraceae
Pyronemataceae
Pyrenidiaceae
Pyrenulaceae
Phaneromycetaceae
Pyrenopsidaceae
Por inaceae
Porpidiaceae
Phaeophragmiaceae
Protophal laceae
Paropsidaceae
Peronophythoraceae
Pericystaceae
Peridiaceae
Psorulaceae
Parmeliaceae
Peronosporaceae
Pyrenophoraceae
Perisporiaceae
Pertusariaceae
Pseudarhizinaceae
Pseudosphaer 1aceae
Polystigmataceae
Phaeosphaer iaceae
Physalaciaceae
Polystomellaceae
Psoraceas
Polystomellopsidaceae
Physaraceae
Physosporellaceae
Protosteliaceae
Pterulaceae
Parataeniel laceae
Pyrenotrichaceae
Pucciniaceae
Punctulariaceae
Pseudovalsaceae
FPaxillaceae
Pycnothyriaceae
Pythiaceae
Pyxidiophoraceae
Radicmycetaceae
Ramal inaceae
Rechingeriellaceae
Rhizocarpaceae
Rhodataceae
Requienel laceae
Rhodotorulaceae
Rhytismataceae
Richoniel laceae
Rimulariaceae
Roccellinastraceae
Reticulariaceae
Roccellaceae
Rhipidiaceae

RPL
RSP
RUS
RZD
RZnN
RZN
RZP
RZT
SAC
SAK
SAR
SAT
SBL
SEn
SBS
SCH
SCL
sCcn
SCN
SCo
SCP
SCR
SCT
SCu
SDN
SDR
SEC
SEP
SEU
SGL
sGH
SGN
SLG
SMD
SHP
SnT
SNC
SOL
SOR
SPA
SPB
SPC
SFD
SPH
SPI
SPN
SPP
SPR
SPS
SPT
SPZ
SQuU
SRD
SRL
SRN
SSD
SSH

Rhadophyllaceae
Rhopalosporaceae
Russulaceae
Rhizidiaceae
Rhizidiomycetaceae
Rhizinaceae
Rhizopogonaceae
Rhizothyriaceae
Saccharomycetaceae
Sakseneaceae
Sarrameanaceae
Saturnopichiaceae
Sphaerobolaceae
Strobilomycetaceae
Sirobasidiaceae
Schadoniaceae
Sclerophoraceae
Saccharomycopsidaceae
Schenellaceae
Scoliciosporaceae
Syncephalastraceae
Schaereriaceae
Sphinctrinaceae
Scutigeraceae
Saccardinulaceae
Sclerodermataceae
Secotiaceae
Septobasidiaceae
Seuratiaceae
Stegillaceae
Stigmataceae
Stomatogenel laceae
Saprolegniaceae
Saccharomycodaceae
Spermophthoraceae
Stigmateaceae
Synchytriaceae
Soleorinaceae
Sordariaceae
Spathulosporaceae
Sporobolomycetaceae
Saprochaetaceae
Sphaerioidaceae
Sphaer iaceae
Spilomataceae
Sappiniaceae
Sphaerophoropsidaceae
Sphaerophoraceae
Sphaeropsidaceae
Stephanothecaceae
Spizellomycetaceae
Squamar.inaceae
Saccardiaceae
Sirolpidiaceae
Sporormiaceae
Sparassidaceae
Sarcosomataceae



SSP
SSR
STB

STD
STE
STG
STL
STH
STN
STP
STR
syz
S52P
S2S
S2T
TAE
TAP
TBD
TBF
TBL
TCC
TCH
TCL
TEL
TEP
TES
TET
TF2
THA
THR
THY
THY
TIL
TLB
TLC
TLM
TLP
TLS

Sarcoscyphaceae
Stephanosporaceae
Stilbaceae
Stictaceae
Stictidaceae
Stereocaulaceae
Strigulaceae
Stilbellaceae
Stemonitaceae
Sclerotiniaceae
Strophariaceae
Stereaceae
Syzygosporaceae
Schizophyllaceae
Schizosaccharomycetaceae
Schizothriaceae
Taeniellaceae
Taphrinaceae
Triblidiaceae
Tubeuf iaceae
Tuberculariaceae
Trichocomaceae
Thraustochytriaceae
Tricholomataceae
Teloschistaceae
Tephromelataceae
Testudinaceae
Tetragoniomycetaceae
Terfeziaceae
Thamnidiaceae
Thrombiaceae
Thielaviascaceae
Thyridiaceae
Tilletiaceae
Thelebolaceae
Tremoleciaceae
Thelotremataceae
Thelephoraceae
Tulostamataceae

TPD
TPL
TPN
TPT
TRA
TRB
TRC
TRE
TRI
TRL
TRR
TRN
TRP
TRS
TRY
TSN
ISP
TTL
TuB
uMB
URE
USN
usT
VAL
VEN
VER
VEZ
vlAa
uIiz
WOR
XAN
XER
XYL
20D
200
Z0P
ZRU
YT
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Irichopeltidaceae
Trichopeltaceae
Trichopeltinaceae
Thryptosporaceae
Traustochytriaceae
Trybilidiaceae
Trichiaceae
Tremellaceae
Irichothyriaceae
Torulopsidaceae
Thermoascaceae
Torrendiaceae
Trapeliaceae
Trichosphaeriaceae
Trypetheliaceae
Tulasnellaceae
Triposporiopsidaceae
Trichotheliaceae
Tuberaceae
Umbilicariaceae
Uredinaceae
Usneaceae
Ustillaginaceae
Valsaceae
Uenturiaceae
Verrucariaceae
Uezdaeaceae
Uialaeaceae
Uizellaceae
Woroninaceae
Xanthopsorellaceae
Xerulaceae
Xylariaceae
Zodiomycetaceae
Zoopagaceae
Zopfiaceae
Zerovaemycetaceae
Zythiaceae
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CANALISPORIUM, A NEW GENUS OF
LIGNICOLOUS HYPHOMYCETES FROM MALAYSIA
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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 transverse septa. B.caribense has since been
recorded from Kenya (Kirk, 1985), Uganda and Taiwan
(Matsushima, 1987). In recording their occurrence both authors
commented that B.caribense is not closely related to
Berkleasmium. B.pulchrum has also been recorded from Kenya
(Kirk, 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 the opportunity of examining authentic
specimens of B.caribense (PRM 831526) and B.pulchrum (PRM
831528) kindly supplied by Dr. Holubovd-Jechovd and the
collections of Dr. Kirk from 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 arranged in a developmental series from bark;
C, conidia in surface and side view; D, two conidia from the
holotype material (PRM 831526).
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B.concinnum(Berk.) S.Hughes the type  species of
Berkleasmium has well formed stromata and its conidia are
distinctly cylindrical with numerous cells that are randomly
arranged and without well spaced transverse and longitudinal
septa. The conidia often lack a basal cell, but instead possess a
protruding hilum. Developmentally the conidia of B.concinnum
"originate as blown-out hyphal ends, and reach nearly the size of
mature conidia before septation is initiated" (Goos, 1969). Conidial
maturation is by meristematic growth of the entire conidium and
secession is apparently rhexolytic. These differences merit
separation at the generic level.

Canalisporium Nawawi and Kuthubutheen gen.nov.

Sporodochia dispersa, punctiformia, pulvinata, atra, nitida.
Mycelium in substrato immersum, ex hyphis ramosis, septatis,
laevibus, pallide brunneis vel brunneis compositum. Stromata nulla
vel rudimenta. Conidiophora semi-macronemata vel macronemata,
mononemata, fasciculata, simplicia vel parce ramosa, subhyalina
vel pallidissima brunnea, leavia, septata. Cellulae conidiogenae in
conidiophoris incorporatae, terminales, determinatae. Conidiorum
secessio schizolytica. Conidia acrogena, solitaria, late ellipsoidea,
obpyriformia vel subglobosa, complanata, muriformia,
olivaceo-brunnea, rubrobrunnea vel atrobrunnea, laevia, cum septis
transversis et longitudinalis, atris, crassis praedita; cellula basalia
cuneiformia, fere tenuitunicata, subhyalina vel pallidissima
brunnea. Lumina cellularum canaliculis tenuibus, pigmento apposito
connexa.

Species typica: Berkleasmium caribense Hol.-Jech. &
Mercado. Céskd Mykologie 38: 89 (1984).

odochia 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 sparsely
branched, subhyaline to pale brown, smooth, septate.
Conidiogenous cells integrated, terminal, determinate, cylindrical,
sometimes swollen. Conidial secession schizolytic. Conidia
acrogenous, solitary, broadly ellipsoidal, obpyriform to subglobose,
flattened, muriform, olivaceous brown, brown, reddish brown to
dark brown, smooth, with dark, thick-walled transverse and
longitudinal 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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Canalisporium caribense (Hol.-Jech. & Mercado) Nawawi &
Kuthubutheen comb.nov.
Figs. 1 — 2

Berkleasmium caribense Hol.-Jech. & Mercado. Cé&ska
Mykologie 38: 99, 1984 (basionmy).

Sporodochia on the bark scattered, punctiform, pulvinate,
granular, black, shining, up te 200 pm diam. Mycelium mostly
submerged in the substratum, composed of irregularly branched,
septate, smooth subhyaline to pale brown hyphae 1.5 — 2.5 pym
wide. Stromata none or rudimentary consisting of irregularly
branched, short, intertwined hyphae. Conidiophores
semi-macronematous to macronematous, monenematous,
fasciculate, erect to ascending, unbranched to sparsely branched,
hyaline to subhyaline, smooth up to 20 uym long x 2 — 3.5 pm wide.
Conidiogenous cells integrated, terminal, determinate, cylindrical
or swollen. Conidial secession schizolytic. Conidia acrogenous,
solitary, flattened, one-cell thick, smooth, thick-walled, broadly
ellipsoidal to obovoid in surface view, fusiform to obclavate in
lateral view, muriform, with a single, slightly curved longitudinal
septum and from 3 - 6 straight transverse septa, slightly
constricted at the septa, evenly brown to reddish dark brown, 28 —
4] x 21 - 28 wide x 10 — 14 pm. Basal cell subhyaline to pale
brown, cuneiform, with thinner wall, 5 — 5.5. long x 3 = 3.5 pm
wide, Septa becoming progressively darker with conidial maturity.
The left and right cell lumen are connected by narrow canals,
each surrounded by a marked ring of pigmentation, visible in
surface view as a circular disc 2 — 2.5 pm 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 longitudinal septum.

Specimen examined: 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 bark; B, mature conidia.

C - J, Canalisporium pulchrum. C, several developing
conidia enveloped in mucilage; D, three conidia in surface view; E,
two conidia in side view with the connecting pores clearly visible;
F, part of a conidium showing pores along the longitudinal septa;
G, a bleached conidium; H - I, conidia from the holotype material,
one bleached (PRM 831528); J, two conidia from the Indian
collection (CBS-H 3852).



Fig.3. Canalisporium pulchrum. A, habit sketch; B, stages in
conidium formation 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 collection (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, after & weeks at 25 — 27°C consist of a compact mass
of hyphae rarely exceeding 8 mm in diam. The colonies are at
first hyaline, progressively turning grey and finally black with
most of the hyphae becoming moniloid. Sporulation was sparse on
CMA, but occurred profusely on strips of sterilised banana leaves
overlying CMA. Sporodochia are- 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 originate as a blown-out hyphal ends, at first
hyaline and club-shaped. Cross septa develop quite early followed
by the formation of longitudinal septa. Development of
pigmentation occurs soon after all the septa have been formed and
becomes more intense as the conidia age.

Comparative studies made on the holotype material from
Cuba and those collected by Kirk from Kenya with the Malaysian
isolate show that there is no fundamental 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 readily visible.

Canalisporium pulchrum (Hol.-Jech. & Mercado) Nawawi &
Kuthubutheen comb.nov.
Figs. 2 -3

Berkleasmium pulchrum Hol.-Jech. & Mercado. Cé&ska
Mykologie 38: 96 —~ 120. 1984 (basionym)

Sporodochia scattered, punctiform, pulvinate, granular, black,
shining, circular to ellipsoidal, up to 300 pm diam. Mycelium
scanty, mostly immersed in the substratum composed of branched,
smooth, septate, pale olivaceous brown to brown hyphae 2 — 3.5
pm wide. Stromata absent or at most rudimentary, consisting of
much-branched intertwined hyphae. Conidiophores
semi-macronematous, mononematous, fasciculate, densely
aggregated, simple or sparsely branched, short, septate, pale
brown, smooth, up to 20 pm high, 2.5 = 4 pm wide. Conidiogenous
cells integrated, terminal, determinate. Conidial secession
schizolytic. Conidia arising as terminal blown out ends of
conidiogenous cells, initially club-shaped and hyaline, each
surrounded by a thick layer of mucilage. Transverse septa formed
early in development, followed by longitudinal septa, at first
thin-walled, progressively becoming thicker and darker and finally
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heavily pigmented. Conidia acrogenous, solitary, broadly ellipsoidal
in surface view, clavate in lateral view, muriform, one-cell thick,
smooth, evenly olivaceous brown to brown, slightly constricted at
the septa, 36 — 55 x 22 - 27 x 12 = 15 pm. Basal cell
thinner-walled, lighter, cuneiform, 5 — 6 pm long x 4 — 5 ym wide.
Longitudinal septa with narrow, barrel-shaped pores, 1.5 — 2 ym
diam connecting each cell lumen laterally; transverse septa with
pores only in the middle column of cells.

Specimen examined. On rotten wood, Gombak Field Study
Centre, 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, restricted,
with little aerial mycelium, attaining a diam of 10 mm in 4 weeks
at 25 — 27°C. Sporulation was sparse on agar but occurred
profusely on strips of sterilised banana leaves overlying CMA.
Conidia formed on agar are slightly smaller but otherwise
resemble those formed on the natural substratum.

Comparative studies on conidial morphology, size, colour,
septation and the number of cells making up a conidium between
the holotype material from Cuba and those collected from India
and Malaysia are listed in Table 1.

Table 1. Comparison of Canalisporium pulchrum
from three localities

Locality Conidial size No. of No. of cells/ No. of cells
(um) transverse conidium in apical row
septa
Cuba 27-43%23-27x12-15 3-6 13-21 1-3
(36x25)*"
India 28-50x20-29x15-17 3-6 11-20 mostly 1
(41-25)
Malaysia 36-52x22-27x12-15 4-7 14-24 1-3
(44x24)

* Figures in brackets are average length x width.

While there is no significant difference in conidial
morphology and width between the 3 collections, their lengths
vary slightly. The Malaysian collection 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 majority
possess only one cell in the apical row.

Collection from Kenya (IMI 285428a) Fig. 5

The collection from Kenya which Kirk (1985) identified as
Berkleasmium pulchrum appears to be quite different. The conidia
are broadly obpyriform and significantly larger, measuring 34 — 56
x 27 — 34 x 15 - 18 pm (avg. 48 x 30 pm), reddish brown to brown
with 5 — 7 transverse septa that are heavily pigmented. The
number of cells per conidium varies from 17 - 19. The most
obvious difference 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
further study of conidiogenesis is necessary before any
reclassification is proposed.

Canalisporium elegans Nawawi & Kuthubutheen sp.nov. Figs. 4 — 5

Sporodochia dispersa, punctiformia, atra, nitida, usque ad 250
pm diam. Mycelium in substrato immersum, ex hyphis ramosis,
septatis, laevibus, pallide brunneis, 2 - 3.5 pm latis compositum.
Stromata nulla. Conidiophora semi-macronemata, mononemata,
fasciculata, simplicia vel parce ramosa, subhyalina vel pallidissima
brunnea, laevia, septata, usque ad 15 ym longa x 3 = &% pm crassa.
Cellulae conidiogenae in conidiophoris incorporatae, terminales.
Conidiorum secessio schizolytica. Conidia acrogena, solitaria,
subglobosa, complanata, muriformia, olivacea brunnea vel brunnea,
laevia, 32 — 47 x 27 - 35 x 10 - 13 pm, cum 5 — 7 septis
transversis et 4 (-5) septis longitudinalibus, atris, crassis praedita;
cellula basali cuneiformia, fere tenuitunicata, subhyalina, 5- é pm
longa x 4 — 5 pym crassa. Lumina cellularum canaliculis tenuibus,
pigmento apposito connexa, 1.5 — 2 pm diam.

Ex ramo putrido deiecto trunci ignoti, Gombak Field Study
Centre, Selangor, Malaysia 20 oct. 1987, A. Nawawi, IMI 326603,
holotypus.

Sporodochia scattered, punctiform, pulvinate, granular, black,
shining, up to 250 pm in diam. Mycelium mostly immersed in the
substratum, composed of branched, septate smooth, pale brown, 2
- 3.5 pm wide hyphae. Stromata none. Conidiophores
semi-macronematous, mononematous, fasciculate, simple to
sparsely branched, subhyaline to pale brown, up to 15 pum long x 3
— 4 pm wide. Conidiogenous cells integrated, terminal,
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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 acrogenous,
solitary, subglobose, flattened, one-cell thick, muriform, smooth,
olivaceous brown to brown, 32 — 47 x 27 - 35 x 10 = 13 pym with
dark, thick-walled 5 — 7 transverse septa and 4 (-5) longitudinal
septa; basal cell cuneiform, 4 — 6 um long x 4 - 5 pm wide,
thinner-walled, subhyaline. The number of cells per conidium
varies from 26 - 35, apical row with | = 5 cells. Cell lumina
connected by narrow canals, 1.5 — 2 pm diam, each surrounded by
a marked ring of pigmentation. Along the transverse septa, canals
are only present in the middle column of cells.

Conidia germinate slowly 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 sterilised banana leaf overlying CMA.
Conidia formed in cultures are slightly 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 similar. Their conidia are muriform,
complanate, generally brown with transverse and longitudinal septa
that are highly pigmented. The basal cell is distinct and is
delimited from the spore body in pigmentation, size and thickness
of cell wall. The pore-like 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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QUADRICLADIUM AQUATICUM GEN. ET SP.NOV.,
AN AQUATIC HYPHOMYCETE WITH
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Quadricladium 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 1975, but the identity of the fungus
forming these conidia remained undetermined, as it has never been
detected on its natural substrata and details of conidiogenesis
were unknown. Repeated attempts to germinate and establish 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 taxa. A new genus is erected to
accommodate it.

Quadricladium gen.nov.

Coloniae  effusae, hyalinae, inconspicuae.  Mycelium
plerumque superficiale, ex hyphis laevibus, ramosis, septatis,
hyalinis compositum. Conidiophora macronemata, mononemata,
solitaria, erecta, simplicia, recta vel leviter flexuosa, laevia,
septata, hyalina. Cellulae conidiogenae in conidiophoris
incorporatae, terminales. Proliferatio holoblastica et sympodialis.
Cenidia acrogena, solitaria, hyalina, tetraradiata, septata; axis
principalis cum conidiophoris continuis; ramis lateralis 3 — 4, simul
gemmantia. Conidiorum secessio schizolytica.
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Species typica Quadricladium aquaticum 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 flexuous,
smooth, septate, hyaline. Condiogenous cells incorporated in the
conidiophores, terminal. Proliferation holoblastic and sympodial.
Conidia acrogenous, solitary, hyaline, septate, tetraradiate;
principal arm continuous with the conidiophores; lateral arms 3 -
4, produced simultaneously. Conidial secession schizolytic.

Quadricladium aquaticum sp.nov. Figs. 1 = 2

Coloniae effusae, hyalinae, inconspicuae. Mycelium
plerumque superficiale, ex hyphis laevibus, ramosis, septatis,

hyalina, 1.5 - 2.5 pm latis compositum. Conidiophora
macronemata, mononemata, solitaria, erecta, recta vel leviter
flexuosa, interdum leviter geniculata, laevia, 1 - 5 septata,

hyalina, 16 — 58 pm alta x 3— 4 pm lata. Cellulae conidiogenae in
conidiophoris incorporatae, subglobosa vel ellipsoidea, 8 — 10 pm x
4.5 — 6 pm, terminales. Proliferatio holoblastica et sympodialis.
Conidia acrogena, solitaria, hyalina, tetraradiata; parte centralis
subglobosa 9 — 12 pym in diam cum conidiophoris connexa, cum uno
axe et 3 — (4) ramis divergentibus, simul gemmantia. Rami et axis
leviter constricti ad basim, 41 — 67 pm longi x 6.5 — 7.5 pm lati, 3
— 6 septati. Conidiorum secessio schizolytica.

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 fresh water stream at Mimaland, Selangor. On
incubation at 25 — 27°C in water this fungus sporulated for several
days. Conidiophores bearing conidia were formed under water and
also on the moist exposed parts of the substratum.

Fig. 1. Quadricladium aquaticum. A - B, Stages in conidium
formation on bark arranged in a developmental series; C - E,
conidiophores showing detachment scars and proliferation; 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 pm wide. Conidiophores macronematous, mononematous,
solitary, simple, erect, straight to slightly flexuous, sometimes
geniculate, 16 — 58 pm long x 3 — 4 pm wide, smooth, 1 — 5
septate, hyaline. Conidiogenous cells integrated, terminal, broadly
ellipsoidal to ovoid, 8 — 10 pm long x 4.5 — 6 um wide,
Proliferation holoblastic and sympodial. Conidial 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 distal arm. The distal arm elongates
slightly faster than the others and is usually longer 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 are
tetraradiate, occasionally pentaradiate hyaline, pearly, with a
globose to pentagonal central cell 9 — 12 pm in diam; attachment
scar distinct in side view as a conicotruncate protuberance 2 pm
wide. Arms straight, cylindrical, tapering only slightly, 41 — 67 pm
long x 6.5 — 7.5 pm at the widest and 3 pm at the rounded apex,
narrowing slightly at the base. Septa thin-walled, but distinct, up
to 6 per arm.

Conidia germinate with difficulty. On CMA germination
occurred after 4 days at 25 — 27°C. Germ tubes are produced
from the apical cells or anywhere along the arms including the
central cell. Colonies are slow growing, white, ciruclar with a
slight mound, attaining a diam of 10 mm in 30 days; reverse
concolorous. Aerial mycelium compact, hyphae hyaline 1.5 — 2.5
pm wide, occasionally forming spherical structures 3 — & um diam
terminally or intercalarily. No sporulation occurred on dry agar
but when strips of the colony were suspended in water conidia
were formed abundantly. The pattern of conidial formation is

Fig. 2. Quadricladium aquaticum. A, States in conidium formation
from bark; B, conidiophores with spent conidiogenous cells; C — D,
typical conidia. Bars = 20 pm.
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similar to those formed on the natural substratum. Conidia,
however, tend to be slightly smaller in size.

Conidia of Q.aquaticum are very similar to those of the
aquatic hyphomycete Lemonniera de Wild., particularly L.terrestris
Tubaki. However, members of Lemonniera produce their conidia on
distinct phialides borne on long, often branched conidiophores and
are widespread in temperate countries (Descals, Webster & Dyko,
1977). The anamorph genus is apparently not represented in
Malaysia (Nawawi, 1985).

Another genus which produces conidia with similar conidial
morphology and configuration to the present fungus is
Tetraposporium Hughes, but members of this genus are
dematiaceous and are hyperparasites (Hughes, 1951). Their conidia
are borne on very short, determinate conidiophores, often
undifferentiated from the vegetative hyphae.

In terms of conidiogenesis, shape and proliferation of the
conidiogenous cells, Q.aquaticum is similar to Brachiosphaera
tropicalis Nawawi, a common aquatic hyphomycete occurring on
submerged decaying branches and twigs. Its conidia 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, spherical central
cell from which the 4 septate arms radiate out. Q.aquaticum has
also been considered for inclusion in Flabellospora Alasoadura. The
type species F.crassa Alasoadura (1968), a rather common aquatic
hyphomycete in Malaysia, has hyaline, septate, tetraradiate
conidia with a globose, pedunculate central axis from which the
obclavate arms radiate out simultaneously. Conidia are borne on
long, undifferentiated, determinate conidiophores with drooping
conidiogenous cells. The arms of the conidia are constricted at
their points of origin and conidial secession is by a break in the
constriction along the drooping peduncle.

A leaf-litter hyphomycete described by Matsushima (1981)
from Alabama, U.S5.A. as Flabellospora irregularis Matsushima
produces conidia with 2 — 4 arms radiating simultaneously from a
globose, central cell. Conidia are produced on short conidiophores
and the ovoid conidiogenous cells proliferate sympodially, very
similar to Q.aquaticum. In recording its occurrence the author
commented that F.irregularis deviates somewhat from other
members of the genus in its conidial morphology. This fungus has
also been recorded from Taiwan (Matsushima, 1983), and is
perhaps congeneric with Q.aquaticum.
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Colispora curvata sp.nov., an aquatic hyphomycete
from submerged decaying petioles 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
described, all assigned to characteristically terrestrial
anamorph-genera. Two such examples are Pyricularia aquatica
Ingold (1943) with a Massarina teleomorphic stage (Webster, 1965)
and P.submersa Ingold (1944). Both were transferred to Dactylella
Grove, respectively as D.aquatica (Ingold) Ranzoni (1953) and
D.submersa (Ingold) Nilsson (1962). Their inclusion in either
Pyricularia or Dactylella is still debatable.

An  aquatic hyphomycete resembling 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 it should be
placed in either Pyricularia or Dactylella. Recently Marvanova
(1988) erected a new genus of aquatic hyphomycete with a single
species, Colispora elongata 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. 1 = 2

Coloniae effusae, hyalinae, inconspicuae. Mycelium partim
superficiale, partim in substrato immersum, ex hyphis laevibus,
ramosis, septatis, hyalinis, 1.5 — 2.5 upm latis compositum.
Conidiophora micronematosa vel semi-macronematosa,
mononemata, solitaria, simplicia, recta, laevia, septata, hyalina,
usque ad 185 pm longa, 2.5 — 3.5 pm lata, per usque ad 20
proliferationes percurrentes crescentia. Cellulae conidiogenae in
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conidiophoris incorporatae, terminales, percurrentes. Conidiorum
secessio schizolytica. Proliferatio enteroblastica et percurrens
progressiv. et annulos fingens. Conidia acrogena, solitaria,
reniformia, guttulata, hyalina, laevia, 2 - 3 septata, ad apice
rotundata, basi conico-truncata, excentrica, 25 — 38 (-59) pm
longa, 7.5 — 10 pm lata, 3 — 4 ad basim.

Ex petiolis 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.
Mycelium partly superficial, partly immersed in the substratum,
composed of smooth, branched, septate, hyaline hyphae 1.5 — 2.5
pum wide. Conidiophores micronematous to semi-macronematous,
mononematous, solitary, simple, straight, smooth, septate, hyaline,
up to 185 pm long, 2.5 — 3.5 pm 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 acrogenous, 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) pm long, 7.5 — 10 pm wide, 3 — 4 pm at the base.

The course of an individual cenidium 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 at the end of the conidiophore. It elongates,
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 elongate and another septum develops. In the
meantime several guttules of various sizes appear, rendering the
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 pm before producing the next conidium at a higher level.
This process is repeated many times and results in a conidiophore
of up to 480 pm 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 part of the beaded
portion along the conidiophore. In old conidiophores a series of
these annellations occurs, numbering up to 20.

Conidia germinate soon after their release. On 2% MA the
colony is at first white, turning greyish with several concentric
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Fig.1. 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 petiole.



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, attaining a
diam of 22 mm in 14 days at 25 — 28°C. Sporulation was sparse on
dry agar, but occurred profusely on strips of agar submerged in
sterile water. It was observed that aeration is essential for normal
spore formation. Unaerated cultures tend to produce conidia that
are longer, many with 3 septa.

C.curvata is essentially similar to C.elongata and P.submersa
in conidiogenesis and proliferation of their conidiophores and in
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having hyaline, septate, pearly conidia. Conidia of C.elongata and
P.submersa however, are longer, fusiod to clavate mostly straight
and with more septa. Colonies on 2% MA were described as
dark-grey and greenish-grey respectively.

We are grateful to Professor J. Webster, University of
Exeter, for kindly reviewing the manuscript and for helpful
comments.
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ASCOMYCETES OF WESTERN INDIA XIII
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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, appearing as shining black areas
through split bark, upto 5 mm long, 2-3 mm wide and 100-200 pm
deep. Ascocarps separate or aggregated, immersed in stroma, globose
to subglobose, slightly papillate, 110-180 x 160-200 um. Wall composed
of thick-walled polygonal, brown cells. Asci in basal layers, surro-
unded by pseudoparaphyses, bitunicate, clavate, shortly stalked or
nearly sessile, 60-90 x 14-18 um. Ascospores hyaline, l-septate,
elliptical, tips rounded, constricted at septum; 27-32 x 6-10 pm.

Collected on dead twigs of Capparis horida L.f. at Pune (Maha-
rashtra) 9.X.1981. AMH 7153 (Holotype).

Stromata anthracina, immersa in corticem 5 mm longa, 2-3 mm
lata, 100-200 um crassa, exposita per corticem. Ascomata depressa,
immersa, numerosa, ovoidea-globosa, leviter papillata, magnit. 110-
180 x 160-200 pm. 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, constrictae ad septum, 27-32 x 6-10 um.

Ad caulibus mortuis Capparis horida L.f. dt. 9.X.1981. Loco:
Pune. (Maharashtra). AMH 7153 (Holotypus).

There is only one stromatic species under the genus Didymella
viz. D._stromatica Barr & Rogerson (1982). However, the ascomata,
asci and ascospores in that species are much smaller and also the
ascospores in D. stromatica are obovoid with obtuse apical end and
more acute basal tip, whereas in the 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.






Julella multiloculata sp.nov. (Figs. 5,6)

Stromata innate, exposed through bark, elongated, black multi-
locular, 600-900 x 300-400 um. Locules many, embedded in stroma,
arranged in a row, globose; each locule measuring 200-320 =x 200-
360 pm; 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, exposita pro elongata rima, 600-900 x 300-400 pm. loculi
pluri, innati in stroma, lineati dispositi, globosi, paries compositae
ex cellulae hyalineae, compressae; loculi magnit. 200-320 x 200-360
pm. Asci numerosi in 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 Julella (Barr, Personal communication,
Barr 1985). However, presence of multiloculate stromatic fruit bodies
and 8 lightly pigmented ascospores per mature ascus distinguish
it from other species of Julella which normally have uniloculate 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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THE GENUS CHAETOMASTIA (DACAMPIACEAE) IN NORTH AMERICA
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ABSTRACT

Chaetomastia is reinstated as an older name for some
species recently assigned to Massariosphaeria. Seven North
American species are described and illustrated, including
the type species €. hirtula. New combinations are proposed
for €. clavispora, €. phaeospora, C. sambuci, C. sambucina,
C. typhicola, and the new species C. equiseti is described.

The name Chaetomastia, first proposed by Sacecardo
(1883) as subgenus II1 of Melanomma "Perithecia setulosa",
has scarcely been used since Berlese (1891) raised it to

generic rank. Two species are listed in the checklist to
British Ascomycotina (Cannon et al. 1985) and the genus is
included in "Unitunicate Ascomycetes, inc, sed."™ by O.
Eriksson and Hawksworth (1987). Saccardo listed Melanomma
hirtulum (Karsten) Sace, , M. pilosellum Karsten, M.
canescens Speg..,  dE hispidulum Sacc. and M. ?
cucurbitarioides Speg. within the subgenus. Berlese (1891)

transferred these taxa to Chaetomascia, but was unable to
study €. cucurbitarioides. He added C. juniperina (Karsten)

Berlese and €. aculeata (Mouton) Berlese. He excluded M.
(C.) plejosporum Mouton with muriform ascospores and
suggested that it belonged 1in Capronia. Chaetomastia

pilosella is Herpotrichiella pilosella (Karsten) Munk (Munk
1957); €. hispidula and €. aculeata probably belong in
Herpotrichiella also, The disposition of other species
except for €. hirtula is uncertain to me at present.

Clements and Shear (1931) designated €. hirtula [ut
(Karsten) Sacc.] as lectotype species of the genus and
submerged it under Lasiosphaeris Clements (=lLasiosphaeria).
The typification was accepted in ING (Farr et al. 1979) and
Chaetomastia is thus based upon €. hirctula. This species
was described in some detail as Melanomma hirtulum by Holm
(1957), whe recognized that disposition out of Melanomma
would be necessary. Leuchtmann (1985) transferred the
species ¢to the expanded Montagnula, which includes
phragmosporous species (Crivelli 1983), because of the dark
reddish brown, asymmetric, thick-walled, verruculose
ascospores and the presence of abundant hyphae around
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ascomata. Montagnula, according to the ¢type species M.
infernalis (Niessl) Berlese has abundant hyphae, sometimes
massed as stromatic tissues or forming a clypeus over the
sphaeroid, thin-walled ascomata, and dark reddish brown,
symmetric, thick-walled, verruculose dictyospores. It
appears to belong in the Phaeosphaeriaceae (Barr 1987).
Chaetomastia on the other hand has the characteristics of
the Dacampiaceae (Barr 1987), i.e., obpyriform or obovoid
ascomata with a wide apical papilla, peridium of small dark
cells that is widest and three layered in the upper regions.
These characteristics and the dark asymmetric phragmospores
are identical with those of the type species of Massario-
sphaeria, M. phaeospora (Miller) Crivelli. Thus, it is
necessary to utilize the earlier name Chaetomastia to
include phragmosporous species placed in Massariosphaeria by
Crivelli (1983) and Leuchtmanmn (1985), in addition to C.

hirtula. The enlarged concept of Massariosphaeria set forth
by Crivelli (1983) that includes dictyosporous species is
not accepted here, not so much on account of ascospore

septation but because the species, notably M. rubicunda and
allies, differ in ascoma and locule structure to the extent
that they are to be removed to Karstenula (Melanommatales,

Didymosphaeriaceae). At least some of the species that
Leuchtmann (1985) added to Massariosphaeria are closely
related to the type of that genus. He noted that one group

of species developed in arctic-alpine regions on dicot
substrates and a second at lower altitudes, mostly littoral,
on monocots. The North American taxa included here have a
similar diversity of substrate and distribution.

Chaetomastia (Sacc.) Berlese, Icon. Pyren. 1: 38. 1891.
Melanomma subg. 111. Chaetomastia Sacc.Syll. Fung. 2:
113. 1883.
Massariosphaeria (Mliller) Crivelli, Dissert. ETH Nr.
7318: 141. 1983,
Leptosphaeria subg. Massariosphaeria Miller, Sydowia 4:
206. 1950.
Ascomata immersed becoming erumpent and appearing
superficial when epidermis sloughed, separate or pregarious,
obpyriform or oveid to globose, at times somewhat elongate

ellipsoid, medium sized; apex wide and blunt, ostiole
rounded or sliclike; peridium composed of brown, pseudo-
parenchymatous cells externally, darkened and thickened in
upper regions, internally of pallid compressed rows of

cells, with sparse or numerous brown hyphae into substrate.
Asci bitunicate, basal to peripheral, clavate or cylindric,
4-, 6-, or B8-spored. Pseudoparaphyses cellular, in gel
matrix, extending into ostiole. Ascospores yellowish brown
becoming dark brown or reddish brown, obovoid elongate,
slightly or strongly asymmetric with obtuse upper hemispore
usually shorter and wider than more tapered and more acute
lower hemispore, usually inequilateral to slightly curved,
three to eleven septate, constricted at first formed septum,
cell above this usually enlarged; wall wide, dark, smooth or
verruculose, surrounded by gel coating; contents with large
globule in each cell; biseriate or uniseriate in the ascus.
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Anamorphs coelomycetous where known; conidia hyaline or
brown, one celled or one septate, (Aposphaeria- or Conio-
thyrium-like).

Saprobic, perhaps hemibiotrophic, in woody 9or
herbaceous stalks and branches, alpine, or in monocot culms,
low altitudes.

Lectotype species: C. hirtula (Karst.) Berlese
(Clements and Shear 1931, Farr et al. 1979).

Key to North American Species

1. Ascospores J3-septate, usually less than eight per ascus;

ARCELC BALPINN 6 v wmve wem s e 5 orene S5a0 G PSS TR XA RS RO R 2
1. Ascospores 4-ll-septate, usually eight per ascus........ 3
2. Ascospores 17-25.5 x 6.5-9.5 pm, four per ascus,....
............................................. C. hirtula
2. Ascospores 14-25 x 6-7.5 pm, six (rarely eight) per
EGENE 5 tmer i moa L Ry L B ™o SRS st B o TR C. sambuei
3. Ascospores (20-)22-32 x 6-7.5 pm, 4-6-(7-8-)septate;
FTPIMRL i wmvminmis Slbos =S aie s Grumll e, KISE SE SRR SE WL b €. sambucina
3. Ascospores wider, 7-13 pm, 5-7-9-1l-septate............. 4
4. Ascospores (3-4-)5-septate, 30-38B x 10-13 jum; lower
BEEE CUden o1 oy syl aklaa s Tl aE WeE St B A C. equiseti

4. Ascospores (3-)7-1ll-septate, relatively narrower...5
5. Ascomata elongate to 1 mm; ascospores 31-39 X 7.5-10 pum,
9-1l-septate, conspicuously asymmetric with long tapered

lower hemispore; lower altitudes............... C. clavispora
5. Ascomata rounded; ascospores not so conspicuously
BEYMOETLOS crox oo v it S s B SSE) Frus RaTE Ehamnk i Ras aleis dnad 6
6. Ascospores 25-39 x 7-10.5 um; lower altitudes.......
........................................... €. typhicola
6. Ascospores 26-36 x 9-12 pm; arctic alpine...........
.......................................... C. phaeospora

Chactomastia clavispora (Cooke & Peck) Barr, comb. nov.
Figs. 12, 13
Hysterium clavisporum Cooke & Peck, New York State
Museum Rep. 28: 69. 1876; Bull. Buffalo Soc. 3:
34. 1875.
Dothidea clavispora (Cooke & Peck) Peck, New York State
Museum Rep. 29: 63. 1878,
Rhopographus clavisporus (Cooke & Peck) Sacc. Syll.
Fung. 2: 648. 1883.
Calospora clavispora (Cooke & Peck) Theissen & H.Sydow,
Ann. Mycol. 13: 428. 1915.
Phaeosphaeria clavispora (Cooke & Peck) Barr in Barr et
al., New York State Museum Bull. 459: 15. 1986.
Leptosphaeria clavicarpa Ellis & Everh. J, Mycol. 1:
43, 1885.
Heptameria clavicarpa (Ellis & Everh.) Cooke, Crevillea
18: 32. 1889.
Ascomata immersed, elongate, 500-1000 pum or more, 200-
300 um wide, apex obtuse, opening by wide rounded or
somewhat slitlike pore; peridium 26-40 pm wide. Asci 88-105
x 22-25 pm. Ascospores 31-39 x 7.5-10 pm, yellowish brown
to dark brown, obovoid, asymmetric, long taper to base,
usually slightly curved, 9-ll-septate, septation 2-1-6 or
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3.1-7, constricted at first formed septum; wall smooth,
surrounded by gel coating.

In dead culms of Phragmictes communis Trin., eastern and
midwestern North America.

Material examined: NEW YORK: Tyre, Seneca Co., Sep
1871, €. 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 Jul 1925, House (all NY¥S). NEBRASKA:
Callaway, Custer Co., Apr 1902, J. M. Bates, Fungi Col. 1674
(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 1is the conspicuous asymmetry of the
ascospores, the upper hemispore short and wide with two or
three septa, the lower narrower with a long taper and six or
seven septa.

Chaetomastia equiseti Barr, sp. nov. Figo: 85 9

Ascomata immersa discreta vel gregaria 330-440 pum
diametro ovoidea, apices lati, peridium 25-35 pm tomentosum,
Asci bitunicati clavati 100-175 x 18-22 pum. Ascosporae 30-
38 3 10-13 pm spadicea sed pallidae ad apicem fusoideae
obovoideae 3-4-5-septatae, parietes verruculosi.

In caulibus emortuis Equiseti hyemale L., "Spring Farm,
Carrabassett, Franklin Co., Maine, 30 Aug 1971," a M. E.
Barr 5857 lecti (MASS, holotypus).

Ascomata immersed, separate or gregarious, 330-440 pum
diam, ovoid, apex wide; peridium 25-35 um wide, tomentose
with brown hyphae. Asci 100-175 x 18-22 pm., Ascospores 30-
38 x 10-13 pm, bright brown, ends pallid, fusoid obovoid,
only slightly asymmetriec, 3-4-5-septate, constricted at
first formed septa, cell above slightly wider; wall
verruculose, surrounded by gel coating.

On old stalks of Equisecum hiemalis, known only from
type collection.

This species evidently has not been found previously,
for none of the taxa described in the literature is similar
to 1t The broad apices of ascomata make it more conspic-
wous than Phaeosphaeria berlesei (Larsen & Munk) Hedjaroude
which occurs in the same collection.

Figs. 1-13. Species of Chaectomasctia. 1-3. €. hirctula:
1. ascoma in vertical section; 2. ascus; 3. ascospores.
4,5. €. sambuci: 4. habit of ascomata; 5. ascospores. 6,7.
€. sambucina: 6. habit of ascomata; 7. ascospores. 8, 9. C.
equiseti: 8. habit of ascomata; 9. ascospores. 10. ¢€.
phaeospora, ascospores. 11. €. typhicola, ascospores.
12,13. €. clavispora: 12. habit of ascomata; 13. ascospores.
Standard line = 150 pm for fig. 1, 15 pm for ascus and asco-
spores. Habit sketches not to scale.
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Chaetomastia hirtula (Karsten) Berlese, Icon. Fung. 1l: 39,

1891. Figs. 1-3

Sphaeria hirtula Karsten, Fungi Fenn. exs. n. 825,

1869.
Melanomma hirtulum (Karsten) Sacc. Syll. Fung. 2: 113.
1883.
Montagnula hirtula (Karsten) Leuchtmann, Sydowia 37:
178. (1984) 1985,
Melanomma glaciale Rehm, Osterr. Bot. Z. 56: 294,
1906.

Melanomma suldensis Rehm, Ann. Mycol. 5: 539. 1907.

Ascomata gregarious, immersed or appearing superficial
when epidermis sloughed, ovoid, 300-440 pm diam, up to 450
pm high; peridium 40-45 pm wide. Asci 88-120 x 11-15 pm, 4-
spored. Ascospores 17-25.5 =x 6.5-9.5 pm, dark brown,
obovoid, asymmetric, 3-septate, constricted at first formed
septum; wall verruculese, surrounded by gel coating.

On woody canes of Rubus spp., herbaceous stalks of
Cerastium, Veratrum, arctic alpine Europe, North America.

Material examined: SWEDEN: Uppland, Dalby par.,
Jerusalem, 2 May 1980, K. & L. Holm (UPS). FINLAND:
Mustiala, May 1866, Karsten, Fungi Fenn. exs. 825 (FH,
isotype). CANADA: BRITISH COLUMBIA: ridge north of Mimulus
Lake, Garibaldi Prov. Park, 2 Aug 1952, M. E. Barr 607
(MASS) .

The tetrasporous asci and three-septate, dark
ascospores are characteristic for this species. Holm (1957)
found ascospores 1in the range of 22-30 x 7.5-10 pm in
European material from Rubus and Cerastium. Leuchtmann
remarked on some variation between collections from Rubus
and Epilobium, with larger ascospores, and from Cerastium
with smaller ascospores (11-20 x 7.5-10 pm). The North
American specimen on Veratrum viride Ait. has ascospores
that are intermediate in lengths between the European
materials.

Chaetomastia phaeospora (Miiller) Barr, comb. nov. Fig. 10
Leptosphaeria phaeospora Miiller, Sydowia 4: 208. 1950.
Trematosphaeria phaeospora (Miller) Holm, Symb. Bot.

Upsal. 14(3): 165. 1957.
Massariosphaeria phacospora (Miller) Crivelli, Dissert.
ETH 7318: 141. 1983.

Ascomata immersed, ca. 440 pm diam, 500-550 um high,
obpyriform; peridium ca. 15 pm wide below, light brown, dark
brown and up to 30 um in upper regions, surrounded by scanty
brown hyphae. Asei 150-180 x 20-23 um, octosporous. Asco-
spores 26-36 x 9-12 pm, dark brown, obovoid, asymmetric,
usually slightly curved, 7-9-(11-)septate; wall thick,
smooth or verruculose, surrounded by gel coating.

In stalks of Artemisia, Trisetum, alpine Europe; Phlox
douglasii Hook., alpine western North America.

Material examined: SWITZERLAND: Kt. Wallis, Findelen,
10 Sep 1895, H. Wegelin (ZT, holotype). CANADA: BRITISH
COLUMBIA: Ridge north of Mimulus Lake, Garibaldi Prov. Park,
2 Aug 1952, M. E. Barr 614 (MASS).

The North American collection matches the holotype
material quite precisely; the only difference seen is that
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ascospores in the holotype are smooth walled beneath the gel
coating whereas those of Barr 614 are verruculose. Miller
(1950) found ascospores up to 41 um long. Leuchtmann (1985)
obtained Aposphaeria-like conidiomata in culture from a
collection on Trisetum.

Chaetomastia sambuci (Earle) Barr, comb. nov. Figs. 4, 5
Melanomma sambuci Earle, Bull. New York Bot. Garden 3:
291. 1904.

Ascomata gregarious, sides connected at times, immersed
becoming widely erumpent, globose, 385-550 um diam or
forming small stromata up to 1 mm diam containing three or
four locules, apex rounded with minute papilla, surface
irregular or rugose; peridium (13-)25-50 pm wide, with brown

hyphae at base into substrate. Asci 85-100(-130) x 10-13
pm, mostly 6-spored. Ascospores (14-)18-25 x 6-7.5 pjum,
reddish brown, 3-septate, constriccted at first formed

septum, c¢ell above enlarged slightly; wall verruculose,
surrounded by gel coating.

Associated conidiomata similar in structure and sizes
to ascomata; conidia 5-9 x 4-7.5 pm, brown, globose to
ellipsoid, one celled or one septate. (Coniochyrium 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 Jul 1961, W, B. & V. G. Cooke 32665 (MASS).
NEVADA: Snow Valley Peak, Ormsby Co., 14 Jun 1902, C. F.
Baker 1182 part (NY, holotype).

In both collections cited, the ascomata are widely
erumpent over immersed, empty ascomata and hyphae that had
matured beneath the periderm. No features remain to show
whether these ascomata were of the same or another taxon,
Chaetomastia sambucina has more elongate and asymmetric
ascospores that develop additional septa. It is possible
that these are simply variations within one species.

Chaetomastia sambucina (Ellis & Everh.) Barr, comb. nov.

Figs. 6, 7

Leptosphaeria sambucina Ellis & Everh. Proc. Acad. Nat,

Sci. Philadelphia 46: 336. 1894,

Ascomata gregarious, occasionally sides connected,
immersed, 495-550 pm diam, 500-825 mm high; peridium ca. 30
pm wide, blackened above and up to 60 pm wide, ample brown
hyphae into substrate. Asci 80-120 x 12-15 um, octosporous.
Ascospores 22-32 x 6-7 pm, dark brown or reddish brown,
narrowly obovoid, 4-6(7-8-)septate; wall verruculose,
surrounded by gel coating.

In branches of Sambucus melanocarpa Gray, alpine
western North America.

Material examined: COLORADO: Cameron Pass, Jackson
Co., 24 Jul 1894, C. F. Baker (MASS, isotype).

Conidiomata are intermixed with and similar in
appearance to ascomata; conidia are brown, globose, one
celled, 7-9 um.
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Chaetomastia typhicola (Karsten) Barr, comb. nov. Fig. 11
Leptosphaeria typhicola Karsten, Mycol. Fenn. 2: 100.
1873.

Phaeosphaeria ctyphicola (Karsten) Hedjaroude, Sydowia
22: 86. 1968,

Massariosphaeria typhicola (Karsten) Leuchtmann,
Sydowia 37: 168. (1984) 1985.

Leptosphaeria occidentalis Ellis & Everh. Erythea 2:
20. 1894.

Leptosphaeria baldingerae Fautrey & Lambotte, Rev.
Mycol. (Toulouse) 19: 3. 1897.

Phaeosphaeria baldingerae (Fautrey & Lambotte)
Hedjaroude, Sydowia 22: 87. 1968,

Ascomata {immersed, separate or gregarious, ovoid or
globose, at times ellipsoid, 245-430 pm diam; peridium 15-25
mm wide, surrounded by tomentum of interwoven hyphae. Asci
(67-)90-135 % 15-18 pm. Ascospores 25-39 x 7-10.5 pm,
yellowish brown becoming dark brown, asymmetric, slightly
curved, 3-7-9-septate; wall verruculose, surrounded by gel
coating.

In old culms of monocots, low altitudes, Europe, North

America (Echinochloa crusgalli (L.) Beauv., Panicum virgatum
L., Zea mays L. in North America.)

Material examined: MASSACHUSETTS: North Amherst,
Hampshire Co., 29 Apr 1959, M. E. Barr 2549 (MASS). KANSAS:
Rockport, Rooks Co., Apr 1893, E. Bartholomew, Ellis &

Everh. NAF 2925 (DAOM, MASS, isotype L. occidentallis);
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
formation of Aposphaeria-like conidiomata or ascomata of the

teleomorph from different 1isolates. Lucas and Webster
(1967) also obtained the anamorph in culture. The isotype
material of L. occidentalis 1is not separable from C.
typhicola. The North American specimens that I studied do

not show the full range in wvariability of ascospores noted
by Leuchtmann which caused him to combine L. ctyphicola and

L. baldingerae as one species. Kohlmeyer and Kohlmeyer
(1979) provided a description of L. typhicola in which
ascospore sizes are 34-52(-62) x 7-10(-13) pum. They

reported the species from decaying culms of Juncus and
Spartina 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 this
study possible, and thank Dr. J. Boise for reviewing the
manuscript.
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ABSTRACT

Dothidotthia is accepted for a group of Botryosphaeria-
like species whose ascospores are mostly one septate and
brown. The type species 1is redescribed as D. aspera, D.
ramulicola is accepted, and other North American species: D.
celtidis, D. fruticola, D. lasioderma, D. quercicola, are
proposed in new combinations. Dothidotthia diapensiae 1is
described as new.

The genus Docthidotthia is recognized as a member of the
Botryosphaeriaceae (Barr 1987). As in species of Botryo-
sphaeria, the erumpent ascomata, whether separate or
grouped, have a peridium composed of large, brown, pseudo-
parenchymatous cells and produce more or less abundant
coarse, brown hyphae. The asci are oblong clavate, with
thick endotunica, and are basal among relatively wide,
cellular pseudoparaphyses, The ascospores separate species
of Dothidotthia from species of Botryosphaeria: they are
shades of brown and one to three septate. Associated
coelomycetous anamorphic states are known for a few species
and are Diplodia-like.

Dothidotthia was described for Pseudotthia
symphoricarpi Rehm, as a member of Eu-Montagnelleae in the
Montagnellaceae of the Dothideales (von HGhnel, 1918, 1919).
Petrak (1924) recognized that it was separate from Otthia (a
genus of the Cucurbitariaceae) and compared Dothidotthia
with Antennularia and Pseudotchia. Later (Petrak, 1927) he
decided that it was not separable from Dibotryon. Von Arx
(1954) removed D. symphoricarpi to Gibbera, and Muller and
von Arx (1962) included both Dothidotthia and Pseudotthia as

synonyms of Gibbera. Shoemaker (1963) concurred, as do 0.
Eriksson and Hawksworth (1987). But Gibbera, as well as
Antennularia (= Protoventuria) and Dibotryon, belong in the
Venturiaceae. Their ascomata have a peridium of small

pseudoparenchymatous cells, hyphae are narrow, asci are
oblong or cylindric and have a thin endotunica, pseudopara-
physes are narrow and often deliquescent, and known
anamorphic states are hyphomycetous. Otthia also differs
from Dothidotthia in having a three-layered, smaller-celled
peridium, although the anamorphic state of 0. spiraeae
(Fuckel) Fuckel does not seem to be generically different
from that of Botryosphaeria obtusa (Schwein.) Shoemaker or
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Dothidotthia ramulicola.

The examination of numerous collections described or
disposed under a variety of generic names (chiefly Otthia,
Didymosphaeria, Parodiella, buct also Amphisphaeria), permits
compilation of the species of Dothidotthia in North America.
Two series of species are evident in the genus, one with
light clear brown or light reddish brown ascospores, one or
three septate, the other with dark reddish brown ascospores,
mostly one septate.

Dothidotthia wvon 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 oveid, medium sized, rarely small; apex
rounded, with short or well developed papilla, often opening
widely by rounded ostiole, stuffed with hyaline cells;
surface smooth or roughened with protruding cells or bearing
short to elongate hyphal appendages; peridium wide, composed
externally of rows of 1large, brown-walled, pseudoparen-
chymatous cells, often blackened over surface, internally of
more compressed rows of pallid cells, at times wedge-shaped
groups of cells extending from lower sides, or basal portion
of peridium thickened and hypoestromatic; hyphae dark brown,
coarse, forming slight or well-developed subiculum beneath

and connecting ascomata. Asci bitunicate, basal, clavate or
oblong, endotunica thickened. Pscudoparaphyses cellular,
usually wide. Ascospores yellowish to clear or dull brown

or dark reddish brown, ellipsoid, fusoid, obovoid, ends
obtuse or somewhat acute, strafight, inequilateral or
slightly curved, one to three septate, infrequently one
celled or two or more septate, not or slightly constricted
at septum; contents minutely granular, finally one globule
per cell; wall cthick, smooth or wverruculose at times,
occasionally surrounded by narrow gel coating; overlapping
biseriate in the ascus,

Anamorphic states: coelomycetous where known;
conidiomata similar in aspect and structure to ascomata;
conidiogenesis holeblastic; conidia brown, one celled or
septate.

Type species: D. symphoricarpi (Rehm) von Héhnel =
Plowrightia symphoricarpi Ellis & Everh. = D. aspera (Ellis
& Everh.) Barr

Key to North American Species
1. Ascospores light brown (clear brown, yellowish brown,
reddish brown), often inaquilateral or slightly curved, 1-3-
SAPERECO s Ll san vsh RE e ST 5 VT VRN PR TR v ean san TG b .2
j 9 Ascosporcs dark reddish brown usually straighet, (0- )1-

(2=)8ePLaALR. ... cvv viviv vun niee s i e i B AR SR SR R mialE ¥ T
2. Ascomata much depressed ascospores 14.5-20 x 5.5-
6.5 pm, l-septate, in short wide asci....D. diapensiae

2. Ascomata not strongly depressed; ascospores larger,
in oblong clavate asci.........oiiiiiiinninnnins S e
3. Ascomata clothed with hyphal uppcndages. ascospores 3-
septate; 24-33(+-38) x (6T 5=01 Jmusown s oemaei D, lasioderma
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3. Ascomata not clothed with hyphal appendages, slightly
rough; ascospores l-(3Jseptate.......cciiuvivrnnanrannensnn 4
4. Ascomata causing hypertrophy in twigs of Quercus;
ascospores 20-24 x 9-10(-11) pm, obovoid..D. quercicola
4. Ascomata not causing noticeable hypertrophy; asco-
spores ranging Largex.: Jii o s Vi 5 Gk SRk S SN G ek 5
5. Ascomata globose sphaeroid (diam same or greater than
height); ascospores (17.5-)20-30(-32) % (6.5-)7.5-11(-12.5)

L e o D. aspera
5. Ascomata globose to ovoid (diam mostly less than height);
ascospores 26-39 x Y0=12(~15.5) pm..ew s sion s D. fruticola
6. Ascomata much depressed; ascospores 19-27 x 9-13 um
in: short WLde BEeL ., . e o aimie i sibus fimee tssis B D. celtidis

6. Ascomata not strongly depressed; ascospores (15-)18-
25(-34) x (8-)10-13(-16) um in oblong-clavate asci.....
.......................................... D. ramulicola

Dothidotthia aspera (Ellis & Everh.) Barr, comb. nov. Figs.
1-3
Amphisphaeria aspera Ellis & Everh. Bull. Torrey Bot.
Club 27: 52. 1900.

Plowrightia symphoricarpi Ellis & Everh. Proc. Acad.
Nat. Sci. Philadelphia 42: 249. 1890.

Otthia symphoricarpi (Ellis & Everh.) Ellis & Everh.
North Amer. Pyrenomyc. 249. 1892.

Valsaria symphoricarpi (Ellis & Everh.) Theissen & H.
Sydow, Ann. Mycol. 13: 327, 1915.

Pseudotcthia symphoricarpi Rehm, Ann. Mycol. 11: 169.
1913.

Dothidotthia symphoricarpi (Rehm) von H8hnel, Ber.
Deutsch. Bot. Ges. 36: 312. 1918.

Dibotryon symphoricarpi (Rehm) Petrak, Ann, Mycol. 25:
301, 1927.

Gibbera symphoricarpi (Rehm) wvon Arx, Acta Bot. Neerl.
3: 85. 1954,

Gibbera andersonii Shoemaker, Canad. J. Botany 41:
1421. 1963.

Otthia fendleraecola Earle in Greene, Pl. Bakerianae 1:
14, 16901.

Otthia distegiae Tracy & Earle in Greene, Pl,
Bakerianae 1: 29, 1901.

Ascomata erumpent, gregarious in groups or rows, occas-
sionally separate, (180-)300-660 pm diam, (180-)320-495 um
high; apex rounded, short papillate, often slightly
depressed around papilla; surface dull black, slightly
roughened; peridium (20-)40-60(-80) um wide, of brown cells
up to 13 um diam, with coarse brown hyphae into subsctrate.
Asci (65-)80-120(-140) x (10-)16.5-23 pm. Ascospores (17.59)
20-30(-32) x (6.5-)7.5-11(-12.5) pmm, 1light clear brown,
ellipsoid, ends rtapered, obtuse or somewhat acute, often
inequilateral, 1-(3-)septate, slightly constricted; wall
smooth.

In woody branches (Fendlera, Lonicera, Populus,
Symphoricarpos, Tetradymia), mid and western North America.

Material examined: BRITISH COLUMBIA: Soda Creek, 3 Jun
1951, J. Bancroft (UBC 2336). NORTH DAKOTA: Kulm, J, D.
Brenckle, Rehm Ascom. 2040 (BPI, NY, isotype Pseudotthia
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symphoricarpi); 7 Mar 1909, N.D. Fungi 260, Fungi Dakotenses
98 (BPI, NY, as Occhia symphoricarpi); 10 May 1914, Sydow F.
exot. exs. 391 (BPI, NY, as Pseudotthia symphoricarpi).
MONTANA: Sand Coulee, 24 Dec 1888, F. W. Anderson 110 (NY,
holotype Plowrightia symphoricarpi); Helena, 1 Apr 1889, F.
D. Kelsey (NY); Great Falls, F. W. Anderson, NAF 2374 (MASS,
NY) . COLORADO: Montrose, E. Bethel 517 (NY, holotype
Amphisphaeria aspera); Hermosa, & Apr 1899, C. F. Baker 75
and Pl. Southern Colorado 432 (NY, holotype Occthia
fendleraecola); Berkeley Bluffs, 12 May 1906, F., J. Seaver &
E. Bethel (NY as Otthia symphoricarpi); Mancos, 25 Jun 1898,
Pl. Southern Colorado 1090 (NY, holotype Otthia distegiae,
two packets); Durango, 20 Mar 1899, C. F. Baker 10 and Pl.
Southern Colorado 43 (NY); Durango, 2 Jul 1907, F. E. & E.
§. Clements, Crypt. Form. Colorad. 43 (NY). OREGON: 48 km
N Madras, Wasco Co., 18 Aug 1977, A. Y. Rossman (MASS).

Some variability in aspect, shapes and sizes is evident
among these collections, but the overlap among them makes it
impossible to separate more than one species. Although the
specific epithet of Plowrightia symphoricarpl is the
earliest, combination in Dothidotthia is precluded by D.
symphoricarpi (Rehm) von H@hnel. Shoemaker (1963) provided
Gibbera andersonii as replacement. He discussed and
clarified confusion with this species and Griphosphaerioma
kansensis (Rehm) Shoemaker, which is also present on several
of the «collections. Amphisphaeria aspera provides the
earliest available name now. The ascospores are typically
one septate and ascomata lack the vestiture found in D.
lasioderma.

The type specimen of A. aspera bears conidiomata
intermixed with ascomata and similar in appearance. Conidia
are (10-)12-15 x 6-7 wpum, dark brown, (l-)3-septate with
occasionally a longitudinal septum in one cell.

Dothidotthia celtidis (Ellis & Everh.) Barr, comb. nov.

Figs. 12, 13

Didymosphaeria celtidis E11is & Everh. Proc. Acad. Nat.

Sci. Philadelphia &47: 421. 1895.
Microthelia celtidis (Ellis & Everh.) 0. Kuntze, Rev.
Gen. P1. 3: 498. 1898.

Ascomata immersed, apices only emergent, scattered to
gregarious beneath and raising periderm, sphaeroid, 220-440
pm diam, 130-275 pm high, apex blunt; peridium 25-30 pum, of
large brown pseudoparenchymatous cells. Asci 60-70 x 25-.28
pm, Ascospores 19-27 x 9-12.5 pm, dark brown, broadly
ellipsoid, (0-) l-septate, mnot constricted; wall cthick,
smooth, at times surrounded by gel coating.

Figs. 1-15. Species of Docthidotthia. 1-3. D. aspera: 1.

ascoma in vertical section. 2. ascus. 3. ascospores. 4, 5.
D. diapensiae: 4., ascus., 5, ascospores. 6, 7. D. fruticola:
6. habit of ascomata. 7., ascospores. 8, 9. D. lasioderma:
8. habit of ascoma. 9. ascospores. 10, 11. D. quercicola: 10,
habit of ascomata. 11. ascospores. 12, 13. D. celtidis:
12. ascoma in vertical section. 13. ascospores,. 14, 15. D.

ramulicola: 1l4. habit of ascomata. 15. ascospores. Standard
line = 150 um for ascomata; 15 um for asci and ascospores.
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In branches of Celtis occidentalis L., eastern and
midwestern North America.

Material examined: NEW 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 Bluff, N. of Ripley, Payne Co., 11 Aug 1979, M. E.
Barr 6586 (MASS).

The protologue gives May 1895, but the collection
marked as type is dated 23 May 1894. This taxon is retained
separately 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 celtidis Ellis & Everh. (Amer. Nat. 428.
1897) was described for such a species, having brown, one-
celled conidia 18-21 x 8-10 um.

Dothidotthia diapensiae Barr, sp. nov. Figs. 4, 5
Ascomata immersa subcuticularia sphaeroidea 105-135 um
diametro 75-90 um alto, peridia ad 25 um lata. Asci

bitunicati oblongi 36-57 x 15-18 um. Ascosporae 14.5-20 x
5.5-6.5 pm flavidae brunneae obovoideae uniseptatae.

In foliis Diapensiae lapponicae, "Northwest
Territories, Baffin Island, head of Clyde 1Inlet, 6 Jul
1950," a P. Dansereau 500706229%9a lecti (MASS, holotypus).

Ascomata immersed, subcuticular, visible through
thickened cuticle, much depressed to almost lens shaped in
section, 105-135 upm diam, 75-90 um high, apex minutely
papillate; peridium ca. 25 pm wide at sides, 10 pum toward
apex and base, composed of large, brown, pseudoparen-
chymatous cells, brown hyphae penetrating substrate between
epidermal cells. Asci 36-57 x 25-28 pm. Ascospores 14.5-20
X 5.5-6.5 mum, yellowish to light dull brown, oboveid, 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 habit for the genus,
but the large-celled peridium and ascospore shape and
pigmentation permit of no other disposition. It must be
rare, for I have seen only one collection, and B. Eriksson
(1974) does mot report any such species.

Dothidotthia fruticola (Ellis & Everh.) Barr, comb. nov.
Figs. 6, 7
Parodiella frutlicola Ellis & Everh. J. Mycol. 4: 97,
1888.

Plowrightia fruticola Ellis & Everh. in F. W. Anderson,
J. Mycol. 5: 84. 1889,

Otthia fruticola (Ellis & Everh.) Ellis & Everh. North
Amer. Pyrenomyc. 250. 1892,

Otthia clematidis Earle in Greene, Pl., Bakerianae 1:
13. 1901.

Ascomata immersed erumpent in long rows, pglobose or
ovoid, 275-550 jum diam, 550-660 um high, apex rounded,
papilla inconspicuous; surface dull, rough with short hyphae
and protruding cells; peridium ca. 50 pm wide, up to 165 um
at base, composed of brown, pseudoparenchymatous cells, with
ample brown hyphal subiculum surrounding base and lower
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sides. Asci 115-160 x 20-22 pm. Ascospores 26-39 x 10-12(-
15.5) pm, yvellowish brown to light brown, ellipsoid, tapered
to acute ends, 1-(2-)septate, mot constricted at septum.

In stems of Clematis ligusticifolius Nutt., also known
on Sambucus sp., western North America.

Material examined: BRITISH COLUMBIA: Soda Creek, 9 Jun
1951, J. Bancroft (UBC 2335). MONTANA: Sand Coulee, 11 Feb
1888, F. W. Anderson 124 (NY, holotype of P. fruticola, 2
packets), also as NAF 2129 (MASS, NY). COLORADO: Gulch
between Sheep and Humboldt Peak, Sangre de Christo Range, 9
Jul 1888, €. H. Demetrio 212 (NY as Dothidea insculpta);
Fort Collins, Apr 1894, C. F. Baker (NY), Jun 1894, F. Col.
718 (NY); 21 Mar 1896, C. F. Baker (NY as 0. clematidis);
Durango, 19 Mar 1899, €. F. Baker 4 and Pl. Southern
Colorado 41 (NY, holotype of O. clematidis); Fort Garland,
27 Jun 1907, F. E. & E. S. Clements, Crypt. Form. Colorad.
432 (NY as O. clematidis).

Dothidotthia frucicola has larger ascospores than D,

aspera and more ovoid ascomata. Most of the collections
cited above bear also Dothidea insculpta Wallr. = Scirrhia
insculpta (Wallr.) Barr (Barr, 1972). This species forms
shining, multiloculate ascomata containing numerous small
locules. The European and Asian Octthia lisae (de Not.)
Sace. is similar in ascospore shape and sizes and in the
sterile base of ovoid ascomata. That species probably

belongs in Dothidoctthia also, but the ascomata have a three-
layered peridium (Miller and von Arx, 1962).

Dothidotthia lasioderma (Ellis & Everh.,) Barr, comb. nov.
Figs. 8, 9
Leptosphaeria lasioderma Ellis & Everh. Proc. Acad.
Nat. Sci. Philadelphia 45: 135. 1893.

Gibberidea symphoricarpi Tracy & Earle in Greene, PL.
Bakerianae 1: 28. 1901.

Herpotrichia symphoricarpi (Tracy & Earle) Barr in L.
Holm, Svensk Bot. Tidskr. 62: 239. 1968.

Ascomata erumpent separately or in small groups,
globose or nearly so, 450-550 pm diam, 400-500 um high, apex
rounded with short papilla; surface clothed with short to
elongate, brown, septate hyphae, mostly recumbent, forming
limited fringe of subiculum around base; peridium 28-33 um
wide, of brown pseudoparenchymatous cells 5-8 pm wide. Asci
100-120 x 16.5-20 pum. Ascospores 24-33(-38) x (6-)7.5-11
pm, light reddish brown, oblong ellipsoid, tapered to less
pigmented obtuse ends, usually slightly curved, 3-septate,
slightly consctricted; wall smooth or finely verruculose.

In woody branches of Artemisia, Symphoricarpos, western
North America.

Material examined: COLORADO: Bob Creek W of Mt.
Hesperus, 27 Jun 1898, C. F. Baker, Pl. Southern Colorado
173 (NY, holotype G. symphoricarpi, 2 packets). NEVADA:

Sprucemont, Oct 1892, M. E. Jones 2 (NY, holotype L.
lasioderma).

I am indebted te Dr. J. Boise for the suggestion that
Leptosphaeria lasioderma could provide the earlier name.
Despite the presence of hyphal appendages on the ascomata,
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. Holm (1968) and Barr
(1984) expressed reservations about placing G. symphoricarpi
in Herpoctrichia. The redisposition of this species removes
a disparate element from Herpotrichia sensu str.

Dothidotthia quercicola (Ellis & Everh.) Barr, comb. nov.

Figs. 10, 11

Otthia guercicola Ellis & Everh. North Amer. Pyrenomyc.

250. 1892.

Ascomata erumpent, densely gregarious on stout
stromatic base, dull black, 220-330 pm diam, apex rounded,
minutely papillate, slightly depressed around papilla;
peridium ca. 30-40 pm wide at sides and over apex, up to 120
pm at base, composed of reddish brown, pseudoparenchymatous
cells, 8-10 pm wide, with coarse reddish brown hyphae into
substrate. Asci 70-80 x 18-20 pum. Ascospores 20-24 x 9-
10(-11) pm, light clear brown, obovoid, apex obtuse, tapered
to obtuse base, l-septate, not or slightly constricted; wall
smooth.

Causing some hypertrophy in small twigs of Quercus alba
L., New Jersey, known only from type collection.

Material examined: NEW JERSEY: Newfield, 30 Jan 1880,
J. B. Ellis 630 (NY, holotype).

This species is close in sizes to the midwestern and
western collections of D. aspera. The more obovoid and less
symmetric ascospores and some hypertrophy of the host serve
to distinguish D. quercicola.

Dothidotthia ramulicola (Peck) Barr, Mycotaxon 29: 503.

1987. Figs. 14, 15

Sphaeria ramulicola Peck, Ann. Rep. New York State Mus.
25: 104. (for 1871) 1873.

Leptosphaeria ramulicola (Peck) Sace. Syll. Fung. 2:
26. 1883,

Neodeightonia ramulicola (Peck) Barr in Barr et al.
Bull. New York State Mus. 459: 39. 1986.

Didymosphaeria accedens Sacc. in Fairman, Proc.
Rochester Acad. 48, 1890.

Microthelia accedens (Sacc.) O. Kuntze, Rev. Gen. P1l.
3: 498. 1898.

Didymosphaeria vagans Ellis & Everh. Proc. Acad. XNat.
Sci. Philadelphia 45: 446. 1893.

Microthelia vagans (Ellis & Everh.) 0. Kuntze, Rev.
Gen. Pl. 3: 498. 1898.

Valsaria magnoliae Ellis & Everh. J. Mycol. 10: 170,

1904.
Ascomata gregarious to <crowded with sides grown
together at times, immersed beneath periderm, becoming

erumpent in rows or groups, at times separate, globose or
sphaeroid, (200-)300-450(-550) pm diam, 220-330(-385) pum
high; apex rounded or short papillate; peridium 35-50(-104)
pm wide, surrounded by ample coarse, dark brown hyphae.
Asei 75-120(-155) =x 14-30 mum, at times only d4-spored.
Ascospores (15-)18-25(-34) x (8-)10-13(-16) mm, dark brown,
ellipsoid, oblong or subglobose, ends rounded, (0-)1-(29
septate, mnot or scarcely constricted; wall smooth eor
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verruculose, surrounded by gel coating at times.

Anamorph: Diplodia-like: Conidiomata similar to and
intermixed with ascomata; conidia (10-)15-23 x (5-)7.5-10.5
pm, brown, broadly ellipsoid, one celled or one septate.

In twigs and branches of wvarious woody angiosperms
(Carya, Ceanothus, Fraxinus, Magneolia, Menispermum, Ostrya,
Ulmus), eastern North America with occasional collections
from midwestern or western states.

Material examined: ONTARIO: London, 5 May 1893, J.
Dearness (NY with Fenestella princeps); London, 230 May 1893,
J. Dearness 2110, 2113B and 31 May, 2113 (NY, syntypes of D.
vagans); Jul 1893 (NY, as D. vagans); Nov 1903, F. Col. 2100
(MASS, as Valsaria magnoliae). MASSACHUSETTS: Conway, 8 Feb
1962, Barr 3181 (MASS):; Baptist Hill, Conway, 30 Dec 1979,
Barr 6658 (MASS). NEW YORK: Greenbush, May 1871, C. H.
Peck (NYS, holotype Sphaeria ramullcola), sine data (NYS);
Lyndonville, May 1889, €. E. Fairman (NY, isotype D.
accedens) . TOWA: Ledges State Park, Boone Co., 25 Jun
1982, M. E. Barx 6940 (MASS). CALIFORNIA: Claremont, Los
Angeles Co., 12 Mar 1911, €. F. Baker & Metz (NY on Pl. S.
Califormia 5382 of Thyridium ctuberculatum Rehm and Valsa
ceanocthi Rehm).

Occasionally the ascospores may develop several
additional septa, both transverse and lengitudinal, although
these septa do not become as dark or conspicuous as the
original one. The anamorphic state is associated with the
teleomorph in the type collection as well as in several
other collections on Ulmus. In culture, Barr 6658 produced
slow-growing dark colonies in which conidiomata developed.
Conidiogenesis was holoblastic. The c¢onidia were brown,
mostly one septate, 10-12(-18) x 5-8 pm. On Magnolia and on
Menispermum similar conidiomata are also present.

Dothidotthia ramulicola seems to be a dark and septate-
spored counterpart to Botryosphaeria obtusa. In that
species ascomata show similar wvariations in size, and in
formation of papilla, and ascospores are (18-)22-27(-34) x
7-12(-15) pm, but remain hyaline and one celled. Conidia
(Sphaeropsis sp., Shoemaker, 1964) are 22-26 x 10-12 pm, one
celled or one septate and brown.

I acknowledge with gratitude the curators of herbaria
(BPI, NY, NYS, UBC) whose loans of specimens made this study
possible. Dr. J. Boise reviewed the manuscript, and I thank
her for her suggestions.
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MARINE FUNGI FROM SEYCHELLES. VIII. RHIZOPHILA MARINA, A
NEW ASCOMYCETE FROM MANGROVE PROP ROOTS

K.D. HYDE &and E.B.G. JONES

Sehocl of Biological Seiences, Portsmouth Polytechniec,
King Henry I Street, Portsmouth, P01 2DY, England.

The number of marine fungi known from mangrove
habitats has increased as many new species have
recently been described (Kohlmeyer, 1984; Kohlmeyer &
Schatz, 1985; Hyde & Borse, 1986a,b; Hyde & Jones, 1986;
Kohlmeyer & Vittal, 1986). 1In this paper a new mangli-
colous fungus from proproots and branches of Rhizophora
mucronata Lam, is described. RhZzophila marina gen. et
sp. nov, is characterised as having one-celled ascospores
without appendages, unitunicate asci without an apical
apparatus and large thick-walled ascocarps which are
immersed in the substratum.

RHIZOPHILA gen. nov.

Ascocarpi? grandii, globosi vel subglobosi, in ligno
immersi, ostiolati, papillati, periphysati, coriacei,
fusci ad nigri, solitarii vel gregarii. Cum paraphyses
Ageil octospori, clavati, pedunculati, unitunicati, lepto-
dermi cum apice incrassatulo, sine apparatu apicali, ex
base et lateribus ascocarporum muri evolventes., Asco-
sporae 2-3 seriatae, ellipsoideae vel fusiformae, uni-
cellulares, flavidae vel fulvae. Substratum in ligno
mortuo mangrovis. Typus Rhizophila marina Hyde & Jones
Sp. Nov.

Ascocarps large, globose to subglobose, immersed in the
substratum, ostiolate, papillate, periphysate, coriaceous,
dark brown to black, solitary or gregarious. Paraphyses-
like structures irregular in morphology, septate. Ase?
8-spored, clavate, pedunculate, unitunicate, thin-walled
with an indistinct apical thickening, without an apical
apparatus, developing from ascogenous tissue lining the
base and sides of the ascocarp wall. Ascospores 2-3
seriate, ellipsoidal or fusiform, one-celled, yellowish to
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yellowish brown.
Substrate intertidal
mangrove roots. IType
spectes Rhizophila
marina Hyde and Jones
sp. nov.

Etymology From the
Latin Rhtzophtlus,
meaning growing on
roots, in relation to
the habitat of the
genus.

RHIZOPHILA MARINA
HYDE et JONES sp. nov.

Ascocarpii 500-965 um
lati, 425-730 um longi,
globosi vel subglobosi,
immersi, ostiolati,
papillati, periphysati,
coriacei, fusci vel
nigri, solitarii vel gregarii. Peridiwn 45-112 pm
crassum, 2-stratum, stratum externum, crassum, cum pig-
mento nigro, cum hyphum irregularibusque; stratum
internum, leptodernum, hyalinum, ex cellulis leptodermis
elongatis irregularibusque compositum. Collwm ad per

515 uym longum x 113-198 pm latum, nigrum. Cum paraphyses.
Ase? 74-101 pum longi x 13-24 um lati, octospori, clavati,
pedunculati, unitunicati, leptcdermi, subtruncati, sine
apparatu apicali, ex base et lateribus ascocarporum muri
orientes. Ascosporae 20-28 x 7-10 um, 2-3 seriatae,
ellipsoideae ad fusiformes, unicellulares, hyalinae cum
immaturae, flavidae ad fulvas cum maturae. Colonae in
SW/CMA, albae, floccosae, celeriter crescentes, sine
ascocarpis evolventibus. Substratq radices et rami
Rhizophorae mucronatae.

RHIZOPHILA MARINA HYDE et JONES sp. nov. (Figs 1-17).

Ascocarps 500-965 um in diameter, 425-730 um high, globose
to subglobose, immersed, osticlate, papillate,
periphysate, coriaceous, dark brown to black, solitary or
gregarious. Peridiwum 45-112 um thick, 2-layered; the
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Figs. 1-17. Rhizophila marina. Figs. 1-5, Diagrammatic
representation of: 1. Cross section through ascocarp; 2.
Peridium; 3. Paraphyses-like 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
structures in 9 and 10. Bar lines 1, 2 = 100um;

3-11 = 1Oum.

outer layer, thick, composed of a highly melanised layer

of irregular hyphae interdispersed at the outside with the
host cells, the inner layer, thin, hyaline, composed of
irregular thin-walled elongate cells which fuse with the
paraphyses-like structures. Necks up to 515um long x 113-
198um in diameter, black, of similar structure to the asco-
carp outer wall layer. Paraphyses-like structures, 3-1lum
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12. T.S. Ascocarp; 13. Peridium. 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 = 100pm, 16, 17 = 10 pm.

wide, consisting of irregular shaped cells, septate. Asei
74=-101 pm long x 13-24 ym 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 pm, ellipsoidal to fusiform, one-
celled, hyaline when immature, yellowish to yellowish-
brown at maturity. Colonies on SW/CMA white, floccose,
fast growing, no fruiting structures developing. Subsirate
prop roots and branches of Rhizophora mucronata collected
from Brill ant mangrove, Seychelles. Distribution Indian
Ocean (Seychelles), South China Sea (Brunei), Straits of
Malacca (North Sumatra, Thailand), Pacific Ocean (Bali).

Holotype: Rhizophila marina January 5th, 1984, from the
Seychelles. Herb. IMI.325411, slides 1-10.

Isotype: Dried wood from the Seychelles.

Etymology: From the Latin marinus = marine, describing the
habitat of the species.

Other material examined: Intertidal roots of Rhizophora
sp., Kpg. Serasa mangrove, Brunei, KDHO001, KDHOO16, KDH
0046; Intertidal prop roots of Rhizophora sp., Kpg.
Nelayan mangrove (near Belawan), North Sumatra, KDH0227;
Intertidal prop roots of R. mucronata, Phang Nga Bay,
Thailand, 14/1/88, KDH0926; Intertidal prop roots of R.
apiculata Blume, Kuta Beach mangrove, Bali, 5/2/88,
KDH1069, 10lO.

Rhizophila marina cannot be assigned to any family of the
Ascomycotina with any certainty, although it has affinities
with the Phyllochoraceae and may well belong here. However,
unlike members of this family, the ascocarps have thick
walls and the asci lack a narrow apical annulus. Rhizo-—
phila shares many characteristics with the genus Glomerella
Spauld & V. Schrenk, but differs in that the peridial wall
in Glomerella is composed of angular cells, as opposed to
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irregular hyphae, is one layered rather than two and the
ascospores are hyaline as opposed to yellow or brown.
Species of Glomerella also generally develop in leaf
tissue and often under a stroma, but the extent of stroma-
tic development varies (v. Arx & Mlller, 1954).

Rhizophila may alsc be included in the Gnomoniaceae;
however, the fungus has paraphyses-like structures and
asci lack an apical ring-like structure, characteristics
inconsistent with members of this family.

Rhizophila is characterised by having yellowish-brown one-
celled ascospores without appendages, and clavate unituni-
cate asci., Ascocarps are large, thick-walled, 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 from Kpg. Serasa mangrove, Brunei, Kpg. Nelayan
mangrove, North Sumatra, Phang Nga Bay, Thailand and Kuta
Beach mangrove, Bali, Indonesia. It has been identified
from Rhizophora mucronata and Rhizophora apiculata prop
roots. R. marina was identified on material that was sub-
merged during high tide and was associated with marine
borers, barnacles, seaweeds and other marine fungi (i.e.
Lulworthia grandispora Meyers, Keissleriella blepharo-
spora Kohlmeyer & Kohlmeyer),
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During investigations into the mangrove inhabiting
fungi from the coast of Maharashtra (India) and Brunei, an
ascomycete with large black conical ascocarps was encoun-—
tered. A new genus is described to accommodate this
fungus which cannot be assigned to any genera of the
Ascomycotina.

ACROCORDIOPSIS gen. nov,

Ascocarpiis concis vel semiglobosis, superficialibus,
solitariis vel gregariis, nigris, ostiolatis, carbonaceis.
Pseudoparaphysibus numerosis, filiformibus, persistenti-
bus, anastomosantibus, septatis. Asci octosporis, bituni-
catis, cylindricis, pedunculatis. Ascosporis hyalinis,
uniseptatis constrictus, ad septis, ovoideis vel ellip-
soideis, guttulatis. Typus generis: Acrocordiopsis
patilii Borse et Hyde.

Ascocarps conical or semiglobose, superficial, solitary or
gregarious, black, ostiolate, carbonaceous. Pseudopara-
physes numerous, filiform, persistent, anastomosing, sep-
tate. Asci eight-spored, bitunicate, cylindrical,
pedunculate, with ocular chamber. Ascospores hyaline or
slightly yellow, one-septate, constricted at the septum,
obovoidal or ellipsoidal, guttulate. Type species:
Acrocordiopsis patilii Borse et Hyde.

Etymology: Acrocordiopsis in reference to the congruity
with the genus Acrocordia Massal.
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ACROCORDIOPSIS PATILII sp. nov. (Figs 1-10)

Ascocarpiis 1-3mm latis, 1=2mm longis, conicis vel
semiglobis, superficialibus, solitariis vel gregariis,
nigris, ostiolatis, carbonaceis. Peridiis 240-350um
crassis. Pseudoparaphysibus hyalinis, filiformibus,
persistentibus, numerosis, septatis, anastomosantibus.
Ascis 150-250um longis, 12-16um latis, octosporis,
bitunicatis, cylindricis, pedunculatis. Ascosporis
16-25um longis, 10-16um latis, hyalinis, uniseptatis,
constrictis ad septis, ovoideis vel ellipsoideis,
guttulatis. Substratum lignum mortuum Avicenniae albae
Bl. et RAhzzophorae mucroratae Lam. Holotypus: I.M.I.
297769.

Ascocarps 1-3mm in diameter x 1-2mm high, conical or semi-
globose, superficial, solitary or gregarious, black,
ostiolate, carbonaceous. Peridium 250-350um thick, two
layered; outer layer 240-338um, thick, black, pseudo-
parenchymatous, composed of thick-walled black cells;

inner layer 9-l4pm thick, hyaline-light brown, merging
with pseudoparaphyses, composed of irregular elongate thin-
walled cells. A third area of rectangular thick-walled
cells, brown in colour, fills the 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 12-16um, eight spored,
bitunicate, c¢ylindrical, pedunculate, with an apically
thickened refractive region and an ocular chamber, develop-
ing from base and corners of the ascocarp. Ascospores
16-25 x 10-16um, hyaline, one septate, constricted at the
septum, ovoidal or ellipsoidal, one large guttule per cell.
Substratum on intertidal wood of Avicenmnia alba Bl. and
Rhizophora mucrobata Lam.

Figs 1-10. Aerocordiopsis patilii: light micrographs. 1,
2, Conical ascocarps with released spore mass (arrowed).
3. Section through ascocarp. The wall is black,
carbonaceous and individual cells are indistinguishable in
mature specimens. A pallisade-like 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
refractive apical thickening (5 arrowed). 7-10. Asco-
spores. Bars: Figs. 1,2,4 = lmm; Fig. 4 = 500um; Figs.
5-10 = 10um.
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Holotype: collected from Malvan (Maharashtra), Indian
Ocean (India), 30.10.1981 on intertidal wood of Avicennia
alba Bl. I.M.I. 297769.

Specimens examined: MFM No. 58, 30.4.1982, on intertidal
wood of Avicennia alba; MFM No. 59, Bankot, 29.3.1983, on
intertidal wood of Rhzizophora mucronata Lam; MRM No. 60,
Malvan, 18.4.1983, on intertidal wood of Awvicennia alba;
KDH 0071, October 1985, on mangrove wood, Brunei.

Attempts to locate a suitable genus to accommodate this
mangrove species were unsuccessful and therefore a new
genus Acrocordiopsis is formed to accommodate this taxon.
Acrocordiopsis is characterized by having large conical
superficial ascocarps (Figs 1-4), with a thick
carbonaceous wall, narrow anastomosing hamathecial tissue
(Figs 5,6) and cylindrical asci with an ocular chamber and
a refractive apical thickening (Figs 5,6). Ascospores are
hyaline, symmetrical, bi-celled and without appendages
(Figs 7-10). These characteristics indicate that
Aerocordiopsis can be placed in the Melanommatales (sensu
Barr, 1983), Dothideales or Pyrenulales (sensu Hawksworth
and Eriksson, 1986).

Acrocordiopsis may belong in the Pyrenulaceae
(Pyrenulales) where it has affinities with Aecrocordia
Massal and Acrocordiella 0. Eriksson (Requinella Fabre?).
However, Acrocordia is a lichen forming genus and the asci
are capped by a meniscus staining in Congo Red (Eriksson,
1981). The meniscus does not occur in Aerocordiopsis,
although the tip of the ascus is thickened and refractive.
In Acrocordiella (bark saprophyte), the ascospores are
multiseptate with lenticular locules, the asci also have a
meniscus (manubrium), while the ascocarps are immersed
(Eriksson, 1982). In Acrocordiopsis, the ascocarp wall
structure is also different from the above species.

Acrocordiopsis also has affinities with the genus
Peridiothelia Hawksw. (Phaeosphaeriaceae), a non-lichenized
saprophytic (?) genus (Hawksworth, 1985). However,
Acrocordiopsis cannot be accommodated here as in
Peridothelia, the pseudoparaphyses are cellular and blue in
iodine, the ascocarps are smaller and the ascospores are
brown (Hawksworth, 1985).

Aerocordiopsis is probably best included in the
Melannommataceae (Melanommatales - sensu Barr, 1983;
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Dothideales - sensu Hawksworth and Eriksson, 1986), since
the ascocarps are ostiolate and possess a well developed
hamathecium of the narrow, branched and anastomosing
sparsely septate trabeculate type. It has affinities with
the genus Astrosphaeriella Sydow (Hawksworth, 1981)
although ascospores in these genera differ greatly. In
Aerocordiopsic the ascocarp wall is composed of thick-
walled black cells which are indistinguishable in mature
specimens, while at the rim an area of pallisade-like rows
of parallel cells is present. This type of wall structure
is also found in Astrosphaeriella, while the ascocarps are
also conical. However, ascospores differ in
Astrosphaeriella as they are elongate-fusiform, usually
brown or red-brown and surrounded by a gelatinous sheath
when young (Hawksworth, 1981). Furthermore
Astrosphaeriella species develop on monocotyledon
petioles.

Aerocordiopsis patilii was collected in Brunei and India
in the upper intertidal region of mangroves. The asco-
carps are large (1-3mm high x 1-2mm long) compared to most
fungi from marine or brackish water habitats; other marine
species with large superficial ascocarps include
Rosellinia sp. (undescribed ascomycete) and Caryosporella
rhizophorae Kohlmeyer, and both species are known from
mangrove habitats. It is also interesting to note that
many very large spored ascomycetes have been collected
from the mangrove habitat, which is an unusual feature for
marine ascomycetes. Aigialus grandis Kohlm., 4. parvus
Kohlm., Cucullospora mangrovet Hyde and Jomes and
Halosarpheta ratnagiriensis Patil and Borse all have asco-
spores with dimensions above 55um. Lulworthia grandispora
is the largest Lulworthia sp. and this is also found in
mangrove habitats.
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Abstract: The following new specics in the lichen genus Xanthoparmelia from
North and South America, Australia, Lesotho, South West Africa/Namibia, and
South Africa arc described as new: X. afrolavicola Hale, X. amplexuloides Hale,
X. ausiana Hale, X. catarinae Hale, X. cimhomedullosa Hale, X. coneniptens Hale,
X. conjuncta Hale, X. granulata Hale, X. hamsii Hale, X.idahoensis Hale, X.
imbricata Hale, X. inflata Hale, X. khomasiana Halc, X. kotisephola Hale, X.
lipochlorochroa Hale & Elix, X. ludenitziana Hale, X. mapholanengensis Halc, X.
maxima Hale, X. neowyomingensis Hale, X. norcolorata Hale, X.
norlobaronica Hale, X. norwalteni Hale, X. protolusitana Hale, X. protoquintaria Hale,
X. psomorstictica Hale, X. pustulosorediata Hale, X. salamphixantha Hale, X.
saleruptens Hale, X. salkiboensis Hale, X. springbokensis Hale, X.
subamplexuloides Hale, X. subbullata Hale, X. subconvoluta Hale, X. subluminosa
Hale, X. submougeotii Hale, X. substenophytloides Hale, and X. tsekensis Hale.

Xanthoparmelia afrolavicola Hale, sp. nov. (Figs. 1, 2)

Thallus laxe adnatus, fragilis, 5=7 cm latus, lobis sublincaribus, 1.5-4 mm latis, superne
continuus, emaculatus, isidiatus, isidiis cylindricis, subtus pallide brunncus, sparse rhizinosus.

Thallus loosely adnate on rock, rather brittle and easily breaking apart, 5-7 ¢m broad, darkish
yellow green; lobes subirregular to sublincar, 1.5—-4 mm wide, irregularly dichotomously branched,
subimbricate; upper surface continuous Lo faintly white maculate in patches, shiny, moderately to
densely isidiate, 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, sparscly
rhizinate, the rhizines pale brown, coarse, simple, 0.2~0.5 mm long. Pycnidia common; conidia
cylindrical, 0.5 x 5-6 pm. Apothecia lacking.

Chemistry: psoromic, norpsoromic, usnic acids.

Type collection: Natal Table Mountain ncar Pictermaritzburg, elev. 650 m, Natal Province, South
Alrica, Grid 2930 DA, Hale 74104 (US, holotype; PRE, isotype).

Additional specimens cxamined. §.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 psoromic acid-containing X. /lavicola (Gyel.) Halc,
which has globose, partially crumpent isidia and a darker, moderately rhizinate lower surface.

Xanthoparmelia amplexuloides Hale, sp. nov. (Figs. 3,4)

Thallus adnatus, saxicola, 5-8 em latus, lobis subirregularibus, 1.2.5 mm latis, supcrne continuus,
emaculatus, modice isidiatus, isidiis subglobosis, subtus planus, brunncus, modice rhizinosus.

Thallus adnate, rather soft and fragile, 5~8 c¢m broad, light yellowish green to yellowish green;
lobes subirregular, 1-2.5 mm wide, apically subrotund and irrcgularly branched, imbricate; upper
surface continuous, shiny, rugosc with age, moderately to densely isidiate, the isidia initially
subglobose, subcylindrical at maturity, 0.08=0.12 mm in diameter, to 0.5 mm high, tips syncorticate
to weakly epicorticate, pale, very rarcly erumpent or breaking off, unbranched (fig. 4); lower surface
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Figures 1-4. Species of Xanthoparmelia: 1, X. afrolavicola (Hale 74104, holotype): 2, SEM
cnlargement of isidia of X. afrolavicola; 3, X. amplexuloides (Hale 78874, holotype); 4, SEM
enlargement of isidia of X. amplexuloides. Scale in mm.
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plane, pale brown, moderately rhizinate, the rhizines pale brown, simple, 0.2-0.4 mm long. Pycnidia
lacking. Apothecia substipitate, 1-2 mm in diamcter; spores 5-6 x 9-11 pm.

Type collection: 38 km W of Bloemfontein on north side of Hwy R64, clev. 1500 m, Orange Free
State, South Africa, Grid 2926 BA, Hale 78874, 3 Nov. 1986 (US, holotype; PRE, isotype).

Chemistry: norlobaridone, unknown Rfc 12, and usnic acid (det. J. A. Elix).

Additional specimens examined. South Africa. Transvaal: Hanglip Forest Reserve, Soutpansberg
Mountains, Grid 2229 DD, Hale 76373 (US); Breedtsnck, Magaliesberg, Grid 2527 CD, Hale 80871,
80876 (US); Long Tom Pass, Grid 2530 BA, Hale 76070 (US). Orange Free State: 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 Dordrecht, Grid 3126 BC, Hale 73480, 73482 (US); Penhock 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, Hale 77087 (US); 17.9 km NE of Maclear, Grid 3028 CD, Hale
76891 (US); 37.4 km NW of Queenstown, Grid 3126 AC, Hale 72530 (US); Karoo Nature Reserve,
Grid 3224 BC, Hale 73479 (US). Natal: Mzintlava River crossing on Hwy R3%4, 22km N of Kokstad,
Grid 3029 AD, Hale 81316 (US); Giants Castle Game Reserve, Grid 2929 BC, Hale 80811 (US).
Lesotho: 6 km S of Schlabathebe National Park, Grid 2929 CC, Hale 81347, 81349, 81354 (US); 9 km
W of Ramatsiliso Nek, Grid 3028 BB, Hale 81354 (US).

The Australian X. amplexula is a more robust, leathery lichen with branched, tall, black-tipped
cylindrical isidia and usually contains loxodin along with norlobaridone and rarely the scabrosin
complex. Xanthoparmelia scabrosa (Tayl.) Hale, common in Australasia and Japan, has distinctly
pustulate isidia. Another isidiate, norlobaridone-containing species in S.W.A./Namibia, X.
subamplexuloides Hale (below), is tightly adnate with narrow lobes, 0.4- 1.3 mm wide.

Xanthoparmelia ausiana Hale, sp. nov. (Fig. 5)

Thallus arcte adnatus, saxicola, 4-8 cm latus, lobis subirregularibus, 1-2 mm latis, supcrne
continuus, emaculatus, isidiis sorediisque destitutus, subtus pallide brunncus, modice rhizinosus.

Thallus tightly adnate to adnate on rock, somewhat dispersed, 4-8 cm broad, light yellow green;
lobes subirregular, 1-2 mm wide, short and irregularly branched, scparate to subimbricate; upper
surface continuous to faintly maculate in patches, shiny, rugulose and transversely cracked with age,
isidia and soredia lacking; lower surface plane, pale brown, modcratcly rhizinate, the rhizines pale
brown, simple, 0.3-0.5 mm long. Pycnidia commonly developed; conidia bifusiform, 0.5 x 5-6 pm.
Apothecia lacking.

Chemistry: norstictic, salazinic and usaic acids.

Type: On sheltered granite ledge, 5 km NE of Aus on hwy 35 (road to Helmeringshausen), 4.7 km
N of Hwy B4, 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 (Mill. Arg.) Hale, a much
larger lichen with the same chemistry but a black lower surface.

Xanthoparmelia catarinae Hale, sp. nov. (Figs. 6, 7)

Thallus laxe adnatus, saxicola, 5-8 cm latus, lobis sublinearibus, 0.8~2 mm latis, superne modice
isidiatus, isidiis subglobosis vel irregulariter cylindricis, subtus niger, sparse rhizinosus.

Thallus loosely adnate on rock, brittle, 5-8 cm broad, yellowish green; lobes sublinear, 0.8-2 mm
wide, dichotomously branched, imbricate; upper surface continuous, shiny, sparscly 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 coralloid branched (fig. 7); lower surface plane to
weakly convoluted at the tips, black with a barcly raised dark to yellowish rim, shiny, sparscly
rhizinate, the rhizines black, coarse, unbranched, 0.2-0.5 mm long. Pycnidia common; conidia
bifusiform, 0.5 x 5-6 pgm. Apothecia lacking.

Chemistry: stictic, constictic, norstictic, cryptostictic (tr.) and usnic acids.

Type collection: Florianopolis-Estreito, Santa Catarina, Brazil, Poeschmann-Hajkova in Vezda,
Lichenes Selecti Exsiccati 761 (US, holotype).

Additional specimen examined. South America. Brazil. Sao Sepe, Passo dos Freire, Rio Grande
do Sul, Fleig ICN 55973 (US).

This is an isidiate species related to X. hypopsila (Mill. 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 Xanthoparmelia: 5, X. ausiana (Hale 81143, holotype); 6, X. catarinae
(Poeschmann-Hajkova, holotype); 7, SEM cnlargement of isidia of X. cararinae; 8, X.
cirrhomedullosa (Hale 80605, holotype). Scale in mm.

M| e o



545

Xanthoparmelia cirrhomedullosa Hale, sp. nov. (Fig. 8)

Thallus adnatus, saxicola, 5~7 cm latus, lobis subirregularibus, 1-4 mm latis, supcrne albo-
maculatus, rugosus, isidiis sorediisque destitutus, medulla pro parte ochracca, subtus brunneus,
modice rhizinosus.

Thallus adnate on sheltered rock, leathery, 5-7 cm 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 lacking;
lower surface plane, brown or faintly orange, smooth to rugulose, sparsely to moderatcly rhizinate,
the rhizines brown, 0.5~ 1 mm long. Pycnidia common; conidia bifusiform, 0.5 x 5-6 pm,. Apothecia
substipitate, 2-4 mm in diameter.

Chemistry: salazinic and usnic acids, skyrin and the chalybacizans unknown.

Type collection: Large S-facing 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, holotype; PRE, isotype).

The white maculate surface and medullary pigment skyrin are found only in this species and in X
subcolorata Hale, a large, sublinear-lobed, loosely adnate lichen with an eroding lower surface. It is
known only from the type collection.

Xanthoparmelia coneruptens Hale, sp. nov. (Fig. 9)

Thallus arcte adnatus, saxicola, 3—5 cm latus, lobis subirregularibus, 0.5-1 mm latis, superne
continuus vel vix reticulato-maculatus, pustulatus, pustulis eruptentibus, crasse sorediatis, subtus
planus, pallide brunneus, modice rhizinosus.

Thallus tightly adnate on rock, light yellowish green, 3-5 cm broad; lobes subirregular, 0.4-1 mm
wide, short and crowded, imbricate; upper surface continuous (o faintly reticulate-maculate, shiny to
dull white pruinosc with age, transversely cracked, pustulate-isidiate, the pustules entire or crupting,
breaking open and become coarsely sorediate; lower surface plane, pale brown, moderately
rhizinate, the rhizines pale brown, simple, ca 2 mm long. Pycnidia and apothecia lacking.

Chemistry: lecanoric 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, Hale 79859, 24 March 1988 (US, holotype; PRE,
isotype).

Additional specimens examined. South Africa. Cape Province: same locality as the holotype, Hale
79854, 79855, 79859 (US); 7 km W of Oliewenboskraal (W of Hwy N7), Grid 3218 BD, Hale 79906
(US); 18 km E of Aggeneys on Hwy R64, Grid 2918 BB, Hale 79474, 79475 (US).

This is a chemotype of X. eruptens Hale, in fact the commonest member of this pustulate-isidiate
group, typically found on the underside of large overhanging sandstone ledges.

Xanthoparmelia conjuncta Hale, sp. nov. (Fig. 10)

Thallus arcte adnatus, saxicola, coriaceus, 4-6 cm latus, lobis subirregularibus, 0.7~ 1.5 mm latis,
superne continuus, cmaculatus, isidiis sorediisque destitutus, subtus planus, brunncus, modice
rhizinosus.

Thallus tightly adnate to adnatc on rock, lcathery, 4-6 c¢m broad, dark yellowish green; lobes
subirregular, 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 rhizinate, the rhizines brown, simple, 0.2-0.4 mm long. Apothecia adnate, 1-3 mm in
diameter. Pycnidia common; conidia bifusiform, 0.5 x 4-6 pm.

Chemistry: diffractaic (major), 4-O-demethyldiffractaic, barbatic (1r.), 4-O-demethylbarbatic (tr.),
and usnic acids.

Type collection: On small dolerite boulders in meadow, 2.6 km NW of Sani Pass, elev. 2000 m,
Lesotho, Grid 2929 DB, Hale 81327, 6 May 1988 (US, holotype; PRE, isotype).

This rarc high clevation species is externally similar to X. lesothoensis Hale, which contains both
diffractaic and salazinic acids but lacks 4-O-demethyldiffractaic acid.

Xanthoparmelia granulata Hale, sp. nov. (Fig. 11)

Thallus adnatus, saxicola, fragilis, 4~6 cm latus, lobis subirregularibus, 0.8-1.3 mm latus, superne
continuus, emaculatus, valde rugosus, pustulatus, pustulis eruptentibus, crasse sorcdiatis, subtus
planus, pallide brunneus, sparse rhizinosus.

Thallus adnate on rock (removed free when wetted), fragile and breaking into picces, dull
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Figures 9-12. Species of Xanthoparmelia: 9, X. coneruptens (Hale 79859, holotype (x10)); 10,
X. conjuncta (Hale 81327, holotype); 11, X. granulata (FHale 81540, holotype); 12, X. harrisii
(Hale 81203, holotype). Scale in mm.
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yellowish green, 4-6 cm broad; lobes subirregular, 0.8- 1.3 mm wide, black rimmed, subimbricate;
upper surface continuous, dull to faintly pruinose, soon strongly rugose, the wrinkles becoming
irregularly pustulate, erupting and forming coarse soredia; lower surface planc, pale brown, sparscly
to moderately rhizinate, the rhizines simple, 0.3-0.5 mm long. Pycnidia 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, Grid 2828 DD, Hale 81540, 7 May 1988 (US, holotype; PRE,
isotype).

The granular pustules are vaguely similar to those of Flavoparmelia caperata (L.) Hale, but the
narrow lobes and pale lower surface are typical of Xanthoparmelia. It is known only from the type
collection at high clevation in Lesotho.

Xanthoparmelia harrisii Hale, sp. nov. (Fig. 12)

Thallus arcte adnatus, saxicola, 1-2 cm latus, lobis sublinearibus, 0.5~ 1 mm latis, superne sparse
isidiatus, isidiis cylindricis, subtus pallide brunnecus, sparse rhizinosus

Thallus tightly adnate on quartz pebbles, light yellow green at the tips but darkening to blackish
brown at the center, 1-2 ¢m broad; lobes sublinear, 0.5~ 1 mm wide, convex, little branched,
separate to contiguous; upper surface continuous, dull and light pruinose, sparscly to denscly
isidiate, 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 rhizinate, the rhizines short,
coarse, 0.1-0.2 mm long, unbranched. Pycnidia and apothecia lacking.

Chemistry: hypostictic, hyposalazinic, hypoconstictic, caperatic (+) and usnic acids, associated
undctermined spots.

Type collection: Gravel flats, 18.2 km NE of Cape Cross on E side of Hwy D2301, elev. 100 m,
S.W.A./Namibia, Grid 2113 DB, Hale 81203, 22 April 1988 (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: This widespread, casily 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 zonc in
Namibia. It is named in honor of Dr. Richard Harris, who first collected it.

Xanthoparmelia idahoensis Hale, sp. nov. (Fig. 13)

Thallus vagans, terricola, coriaceus, 2-4 cm latus, lobis sublincaribus, 1.5—4 mm latis, contortis,
subterete laciniatus, superne valde albo-maculatus, sorediis isidiisque destitutus, subtus
canaliculatus, sparsissime rhizinosus.

Thallus vagrant, free growing on soil, firm, breaking apart when collected, 2-4 cm broad, light
yellowish green; lobes sublinear, 1.5-4 mm wide, contorted and twisted, the tips irregularly dilated
and divided into subterete black-tipped laciniae ca 0.5 mm wide, scparate; 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, foveolate-rugose, very sparsely rhizinate,
the rhizines brown, coarse, 0.2~ 0.3 mm long, simple. Pycnidia and apothecia lacking.

Chemistry: salazinic, consalazinic, protocetraric (tr.), and usnic acids.

Type collection: On calcarcous lacustrine ash soil, SE of Salmon, Lemhi County, Idaho, T 21 N, R
22 E, sect. 28, R. Rosentreter 3828, 4 Jan. 1986 (US, holotype; Rosentreter herbarium, isolype).

This rare soil lichen with contorted lobes is unique in the genus. The waxy-appearing upper
surface is strongly maculate in patches. It almost seems like an Evernia, but with the scanning
clectron microscope I was able to find epicorticate areas.

Xanthoparmelia imbricata Hale, sp. nov. (Fig. 14)

Thallus laxe adnatus, saxicola, subpulvinatus, fragilis, 8- 10 ¢m latus, lobis subirrcgularibus, 1-2
mm latis, apice digitato-laciniatis, superne continuus, emaculatus, isidiis sorediisque destitutus,
subtus planus, nigricans, sparsissime rhizinosus.

Thallus loosely adnate on rock, subpulvinate, rather fragile and breaking apart, 8= 10 cm 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 subterete, strongly imbricated; upper surface
continuous, shiny, isidia and soredia lacking; lower surface plane, dark brown at the tips with a



548

Figures 13-16. Spccics of Xanthoparnelia: 13, X. idahoensis (Rosentreter 3828, holotype); 14,
X. imbricata (Hale 81541, holotype); 15, X. inflata (Flale 81531, holotype); 16, X. khomasiana
(Hale 80955, holotype (< 10)). Scale in mm.
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yellowish rim, blackening at the center, very sparsely rhizinate, the rhizines black, simple, 0.4-0.8
mm long. Pycnidia numerous; conidia subbifusiform, 0.5 x 5-6 pm. Apothecia lacking.

Chemistry: unknown fatty acids Rfc 33 and 37 (in X. subdecipiens), constipatic (tr.),
protoconstipatic (tr.), and usnic acids.

Type collection: On sheltered dolerite ledges on hillside, 56.1 km N of Mapholaneng on Sani Pass-
Moteng Pass road, clev. ca 3000 m, Lesotho, Grid 2828 DD, Hale 81541, 7 May 1988 (US, holotype;
PRE, isotype).

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 fatty acid-containing
species.

Xanthoparmelia inflata Hale, sp. nov. (Fig. 15)

Thallus adnatus, saxicola, coriaceus, 5~ 10 cm latus, lobis late sublinearibus, 2—-3 mm latis,
convexis, supernce continuus, cmaculatus, isidiis sorediisque destitutus, subtus planus, dense
rhizinosus.

Thallus adnate to loosely adnate on rock, rather leathery and appearing inflated, 5-10 ¢cm broad,
light yellowish green; lobes broadly sublincar, 2-3 mm wide, little branched, scparate to contiguous;
upper surface continuous, dull, rugose at the center, isidia and soredia lacking; lower surface plane,
pale brown, densely rhizinate, the rhizines pale brown, simple to sparsely furcately branched, 0.5-1
mm long. Pycnidia numerous; conidia bifusiform, 0.5 x 6-7 pm. Apothecia well developed,
substipitate, 3-7 mm in diameter; spores 5-6 x 910 um,

Chemistry: Hypoprotocetraric, 4-O-demethylnotatic, and usnic acids.

Type collection: On small dolerite boulders on S-facing slope, cast side of Kotiscphola Pass, 11.3
km NW of Sani Pass, elev. 3200 m, Lesotho, Grid 2929 CB, Hale 81531, 6 May 1988 (US, holotype;
PRE, isotype).

Additional specimens examined. Lesotho: Same locality as the holotype, Hale 81398 (US);
Kotiscphola Pass summit, Grid 2929 CA, Hale 81394 (US); E slope of Mahlasela Pass (S of Oxbow),
Grid 2828 DC, Hale 81444 (US).

Xanthoparmelia infiata represents another member of the hypoprotocetraric acid-containing X.
prodomokosii Hale & Elix group. The diagnostic features are the high clevation 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)

Thallus arcte adnatus, saxicola, lobis subirregularibus, 0.3-0.8 mm latis, superne continuus,
emaculatus, modice isidiatus, isidiis crassis, pustulatis, subtus planus, pallide brunncus, modicc
rhizinosus.

Thallus very tightly adnate on rock, 3-4 cm broad, dull yellowish green; lobes subirregular,
0.3-0.7 mm wide, short and irrcgularly branched, contiguous to subimbricate; upper surface
continuous, shiny, sparsely isidiate, the isidia subglobose, 0.2 mm in diameter, to 0.2 mm high, the
tips cpicorticate, pale, hollow, pustular and erupting but without forming soredia; lower surface
planc, pale brown, moderately rhizinate, the rhizines pale brown, fragile, unbranched, 0.1-0.3 mm
long. Pycnidia and apothecia lacking.

Chemistry: hypoprotocetraric, 4-O-demethylnotatic, and usnic acids.

Type collection: Khomas Highlands, 47 km W of Windhoek on Hwy R56, 3.4 km W of Neu
Heusis, S.W.A./Namibia, Grid 2216 DA, Hale 80955, 25 April 1988 (US, holotype; PRE, isotypc).

This rare, casily overlooked species is related to the X. weberi (Hale) Hale group, but the isidia
are strongly globose and the tightly adnate lobes much narrower.

Xanthoparmelia kotisephola Hale, sp. nov. (Fig. 17)

Thallus laxc adnatus, terricola, coriaccus, lobis sublincaribus, 1-3 mm latis, superne continuus,
emaculatus, sorediis isidiisque destitutus, subtus convolutus, brunneus, dense rhizinosus.

Thallus loosely adnate to nearly free growing on soil, remaining mostly intact to scattered, firm
and leathery, somewhat pulvinate, 4-12 cm broad, yellowish green or darkening; lobes sublinear,
1-3 mm wide, irrcgularly branched, scparate (o 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, denscly rhizinate, the rhizines brown or
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Figures 17=20. Species of Xanthoparmelia: 17, X. kotisephola (Hale 79519, holotype): 18, X.
lipochlorochroa (Buckingham $22115, holotype in HO); 19, X. luderitziana (Hale 80123,
holotype); 20, X. mapholanengensis (Hale 81487, holotype). 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 pm. Apothecia lacking.

Chemistry: Salazinic, consalazinic, norstictic (1r.), protocetraric (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, Lesotho, Grid 2929 CA, Hale 79519, 6 May 1988 (US, holotype; ANUC,
ASU, LD, PRE isotypes).

Additional specimens examined. Lesotho: Mahlasela Hill, elev. 3100 m, Lesotho, Grid 2828 DC,
Deal & Killick 83, Hale 81495 (PRE, US); Black Mountain, Qachas Nek, Kofler 2-2~15a (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. chlorochroa (Tuck.) Hale by the dense
mat of dark rhizines below and the open branching pattern.

Xanthoparmelia lipochlorochroa Hale & Elix, sp. nov. (Fig. 18)

Thallus vagans, terricola, coriaccus, 3-5 ¢m latus, lobis sublinearibus, separatis, superne
conlinuus, emaculatus, sorediis isidiisque destitutus, subtus valde convolutus, sparsc rhizinosus.

Thallus vagrant, frec growing on soil, lcathery, breaking apart into smaller colonies 3-5 e¢m
broad, light yellowish green; lobes sublinear, 2=5 mm wide (to 10 mm when unrolled), sparsely
branched, separate; upper surface continuous, shiny to mostly dull, transversely eracked and rugose
with age, soredia and isidia lacking; lower surface strongly convoluted with little of the lower surface
visible, light brown or darkening, smooth to foveolate-ridged, sparsely rhizinate, the rhizincs brown,
delicate, 0.3=-0.6 mm long, simple. Pycnidia and apothecia lacking.

Chemistry: traces of unidentificd fatty acids, usnic acid.

Type collection: On sandy soil, 15 mi S of Kammerer, Lincoln County, Wyoming, B. J.
Buckingham S22115, in Weber, Lichenes Exsiccati 29 (HO, holotype; MEL, isotype).

This is a rare fatty acid chemotype of X. chlorochroa, a common western lichen with salazinic 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 salazinic acid and represents X. chlorochroa
(Tuck.) Hale; the various duplicates in this widely distributed exsiccate must be retested for
chemistry.

Xanthoparmelia luderitziana Hale, sp. nov. (Fig. 19)

Thallus laxe adnatus, saxicola, fragilis, 1-3 cm latus, lobis sublinearibus, 1-2 mm latis, apice
adscendentibus, superne albo-maculatus, isidiis sorediisque destitutus, subtus planus, niger, pro
parte flavo - marginatus, sparsissime rhizinosus.

Thallus loosely adnate on pebbles, rather brittle, 1-3 cm broad, dull yellowish green; lobes
sublincar, 1-2 mm wide, separate to subimbricate with ascending tips; upper surface white
maculate, shiny, transversely cracked with age, isidia and sorcdia lacking; lower surface plane,
smooth to rugulose, black, shiny, in part yellow rimmed, very sparsely rhizinate, the rhizines black,
coarse, 0.2-0.3 mm long. Pycnidia and apothecia lacking.

Chemistry: diffractaic (major), barbatic (tr.), squamatic (tr.), and usnic acids.

Type collection: On pebbles in loose granite-schist desert pavement, 9 km S of Lideritz, clev. 20
m, South West Africa/Namibia, Grid 2615 CA, Hale 80123, 28 April 1988 (US, holotype; PRE,
isotype).

Additional specimens examined. S.W.A./Namibia: Same locality as the holotype, Hale 80019
(US).

This rare species is closely related to X. walteri Knox, although the lobes are shorter and the
thallus quite brittle. It occurs with X. norwalteri Hale (see below) on desert pavement well within the
coastal fog zone.

Xanthoparmelia mapholanengensis Hale, sp. nov. (Fig. 20)

Thallus adnatus vel laxe adnatus, saxicola, coriaccus, 8- 15 cm latus, lobis sublincaribus, 0.8-2
mm latis, convexis, sublaciniatis, apice subteretibus, superne continuus, emaculatus, isidiis
sorediisque destitutus.

Thallus adnate to loosely adnate on rock, rarely on soil, rather firm, often forming a centrifugate
pattern, 8- 15 cm broad, light yellowish green; lobes sublinear, 0.8-2 mm wide, convex and in part
appearing inflated, sublaciniate, the tips blunt, subterete, darkening, separate to subimbricate; upper
surface continuous, shiny, transversely cracked with age, isidia and soredia lacking; lower surface
plane, shiny, brown at the tips but blackening at the center, sparscly rhizinate, 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. Apothccia lacking.

Chemistry: salazinic (major), prolocetraric (major), norstictic (minor), consalazinic, and
usnic acids.

Type collection: On verlical dolerite ledge face, 23.4 km N of Mapholaneng on the Sani
Pass-Motcng Pass road, ¢lev. 3100 m, Lesotho, Grid 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 Kotisephola 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);
Mabhlascla Pass (S of Oxbow), Grid 2828 DC, Hale 81497 (US); Moteng Pass, Grid 2828 DA, Hale
81555, 81557 (US).

This common high elevation specics has a unique combination of acids, salazinic and protocetraric
acids both forming strong spots on TLC plates, inflated, subterete lobes, and often a centrifugate
growth pattern.

Xanthoparmelia maxima Hale, sp. nov. (Fig. 21)

Thallus laxe adnatus, saxicola, firmus, 6-9 cm latus, lobis subirregularibus, late apice rotundatus,
3-9 mm latis, superne continuus, emaculatus, pro parte pruinosus, isidiis sorcdiisque destitutus,
subtus planus, pallide brunncus, modice rhizinosus,

Thallus looscly adnate on rock, lcathery 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, 0.5-1 mm long. Pycnidia numerous; conidia bifusiform,
0.5 x 5-6 pm. Apothecia well developed, substipitate, 2- 5 mm in diameter, the disc becoming
pruinose, rarely perforate, the rim usually inrolled.

Chemistry: norstictic, salazinic, consalazinic, and usnic acids.

Type collection: Mudstone outcrops along hwy R388, 32 km N of junction with R63 (S of
Richmond), elev. 1400 m, Cape Province, South Africa, Grid 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 jct 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 and is
more convoluted.

Xanthoparmelia neowyomingica Hale, sp. nov. (Fig. 22)

Thallus laxe adnatus, terricola, 3—-4 em latus, lobis sublinearibus, 0.8~2 mm latis, margine tereti-
laciniatis, supcrne continuus, emaculatus, sorediis isidiisque destitutus, subtus pallide brunneus,
dense rhizinosus.

Thallus looscly adnate to nearly free growing on soil, forming orbicular colonies 3—-4 cm in
diameter, firm, light yellowish green; lobes sublinear, 0.8~2 mm wide, dichotomously branched at
the tips, subascending, soon marginally laciniate to form dense masses of weakly terete laciniae
0.3-0.6 mm wide; upper surface continuous, shiny, isidia and soredia lacking; lower surface
convoluted with a more or less prominent raised yellowish rim, pale brown (o brown, moderately to
densely rhizinate, the rhizines pale brown or darkening, rather coarse with splayed tips, simple to
branched and tufted, 0.5-1 mm long. Pycnidia common; conidia bifusiform, 0.5 x 4-35 pm,
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, US.A.,
Wirth s.n., 1 June 1962 (US, holotype; COLOQ, isotype).

Except for the more conspicuous development of terete laciniac and the chemistry, this species is
very close to another more common, salazinic acid-containing, high clevation soil lichen X.
wyomingica (Gyel.) Hale,
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X. maxima (Hale 80651, holotype); 22, X.
X. norcolorata (Hale 81260, holotype); 24, X.
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Xanthoparmelia norcolorata Hale, sp. nov. (Fig. 23)

Thallus adnatus, saxicola, 6-8 cm latus, lobis subirregularibus, sublobulatis, 1-2 mm latis,
superne continuus, emaculatus, isidiis sorediisque destitutus, subtus planus, niger, sparse rhizinosus.

Thallus adnate on rock, 6-8 cm broad, light yellowish green; lobes subirregular, 1-2 mm wide,
rather short and crowded, subimbricate, sublobulate, becoming suberect and revolute at the center;
upper surface continuous, dull, rugulose with age, isidia and soredia lacking; lower surface plane,
black, sparscly rhizinate, the rhizines black, simple to sparsely branched, 0.3-0.6 mm long. Pycnidia
common; conidia bifusiform, 0.5 x 6-8 um. Apothecia substipitate, 1-2 mm in diameter; spores
5-6 % 9=10 pm.

Chemistry: norstictic, connorstictic, and usnic acids.

Type collection: On sheltered coarse granite in large koppie, 13.6 km N of Rehoboth on east side
of Hwy B2, elev. 1700 m, South West Africa/Namibia, Grid 2317 AA, Hale 81260, 30 April 1988
(US, holotype; PRE, isotype).

This rare species secems to fall near the X, colorata (Gyel.) Hale (norstictic and salazinic acids
present) group, but it is a smaller, narrow-lobed lichen without the additional salazinic acid.

Xanthoparmelia norlobaronica Hale, sp. nov. (Fig. 24)

Thallus adnatus vel laxe adnatus, saxicola, fragilis, 57 em latus, lobis subirregularibus, 1 -3 mm
latis, superne continuus, emaculatus, sorediis isidiisque destitutus, subtus pallide brunncus, modice
rhizinosus.

Thallus adnate to looscly adnate, fragmenting easily, 57 cm broad, light yellowish green; lobes
subirregular, 1-3 mm wide, apically rotund, short and irregularly branched, imbricate; upper surface
continuous, shiny, rugulosc with age, sorcdia and isidia lacking; lower surface planc, pale brown,
maoderately rhizinate, the rhizines pale brown, simple, 0.2-0.5 mm long. Pycnidia well developed;
conidia bifusiform, 0.5 x 4-6 pm. Apothecia lacking.

Chemistry: norlobaridone, unknown Rfc 12, usnic acid, several undetermined fatty acids (det. J. A.
Elix).

Type collection: 3.8 km SW of Montagu in pass area on west side of road. Elev. 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 holotype, Hale
72522 (US); 21.6 km S of Tarkastad on W side of Hwy R344, Grid 3226 AB, Hale 77367 (US).

This species is comparable to the Australasian X. filarszkyana (Gyel.) Hale, which is morc closely
adnate and normally contains loxodin in addition to norlobaridone.

Xanthoparmelia norwalteri Hale, sp. nov. (Fig. 25)

Thallus laxe adnatus, saxicola, fragilis, 1-3 cm latus, lobis sublincaribus, 1-2 mm latis, apicc
adscendentibus, superne albo-maculatus, transversim fissuratus, isidiis sorediisque destitutus, subtus
planus, niger, flavo-marginatus, sparsissime rhizinosus.

Thallus looscly adnate on pebbles, rather brittle, 1-3 cm broad, dull yellowish green; lobes
sublinear, 1-2 mm wide, separate to subimbricate 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 rhizinate, the rhizines black,
coarse, 0.2-0.3 mm long. Pycnidia and apothecia lacking.

Chemistry: norstictic, connorstictic, and usnic acids.

Type collection: 9 km $ of Liideritz, South West Africa/Namibia, Grid 2615 CA, Hale 81205, 28
April 1988 (US, holotype; PRE, isotype).

This unusual relative of X, walteri Knox occurs at the same locality as diffractaic acid-containing X.
luderitziana Hale (see above). It is also smaller and more brittle than typical X. walteri.

Xanthoparmelia protolusitana Hale, sp. nov. (Fig. 26)

Thallus adnatus vel laxc adnatus, saxicola, firmus, 4-8 cm laltus, lobis sublinearibus, 0.7-2 mm
latis, laciniatis, superne continuus, emaculatus, isidiis sorediisque destitutus, subtus planus, niger,
modice rhizinosus.

Thallus adnate to loosely adnate on rock, rather stiff, 4-8 cm 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 sparscly transversely
cracked with age, isidia and soredia lacking; lower surface planc, black and shiny, sparsely to
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Figures 25-28. Species of Xanthoparmelia: 25, X. norwaiteri (Hale 81205, holotype); 26, X.
protolusitana (Hale 81205, holotype); 27, X. protoquintaria (Hale 78171, holotype); 28, X.
psomorstictica (Hale 79495, holotype). Scale in mm.
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moderately rhizinate, the rhizines black, simple, 0.3-0.5 mm long. Pycnidia lacking. Apothecia
numerous, subslipitate, 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 Nek, elev.
2400 m, Lesotho, Grid 3028 BB, Hale 81205, 28 April 1988 (US, holotype; PRE, isotype).

Additional specimens examined. Lesotho: Same locality as the holotype. Hale 81333 (US); 7.5 km
NW of Sani Pass on road to Mokhotlong, Grid 2929 CB, Hale 81518 (US).

Although more or less relaled to X. angustiphylia (Gyel.) Hale, the thallus is rather stiff. The lack
of norstictic acid and presence of the "lusitana™ unknown (a faintly reacting yellowish spot below
norstictic acid) suggest a closer relationship with isidiate X. lusitana (Nyl.) Krog & Swinscow.

Xanthoparmelia protoquintaria Halc, sp. nov. (Fig. 27)

Thallus arcte adnatus, saxicola, 2~4 cm latus, lobis sublincaribus, 0.4 ~0.9 mm latis, superne
continuus, emaculatus, isidiis sorediisque destitutus, subtus planus, niger, modice rhizinosus.

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 rhizinate, the rhizines black, simple to furcate, 0.1-0.2 mm long.
Pycnidia and apothecia 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 hypostictic acid-containing Xanthoparmelia with a black lower surface is the
Australian X. multipartita (R. Br.) Elix, a loosely adnate, linear-lobed species.

Xanthoparmelia psornorstictica Hale, sp. nov. (Fig. 28)

Thallus laxe adnatus, saxicola, coriaceus, 5~ 7 cm latus, lobis subirrcgularibus, rotundatis, 1.5-3
mm latis, superne continuus, emaculatus, isidiis sorediisque destitutus, subtus planus, nigricans,
modice rhizinosus.

Thallus adnate to looscly adnate on rock, firm and leathery, 5=7 cm broad, light yellowish green;
lobes subirregular with rotund tips, 1.5-3 mm wide, relatively short and crowded; upper surface
continuous, dull, rugulose 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. Apothecia 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, clev. 900 m, Cape Province, South Africa, Grid 2821 CA, Hale 79495, 17 March 1988 (US,
holotype; PRE, isotype).

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 has a unique
combination of acids. It was abundant at the type locality, an arid desert site, but has not been found
clsewhere.

Xanthoparmelia pustulosorediata Hale, sp. nov. (Fig. 29)

Thallus adnatus, saxicola, fragilis, 5-8 cm latus, lobis subirregularibus, 1-3 mm latis, congestis,
superne continuus vel albo-maculatus, rugosus, pustulatus, pustulis eruptentibus, sorediatis, subtus
planus, modice rhizinosus.

Thallus adnate on rock, brittle and breaking apart when collected, 5-8 c¢m 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 strongly rugose and developing coarsely sorediate,
erupling pustules covering much of 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 unknown.

Type collection: On crumbling sheltered granite in large koppie, 5 km NE of Aus on hwy 35 (road
to Helmeringshausen), 4.7 km N of Hwy B4, clevation 1300 m, South West Africa/Namibia, Grid
2616 CB, Hale 81134, 27 April 1988 (US, holotype; LD, PRE, isotypes).
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Figures 29-32. Species of Xanthoparmelia: 29, X. pustulosorediata (Hale 81134,
holotype); 30, X. salamphixantha (Flale 79962, holotype); 31, X. salentptens (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 Rooifontcin on road to
Gamoep, Grid 3018 AB, Hale 79710 (US). S.W.A./Namibia: Same locality as the holotype, Hale
81141 (US).

Dense pustulate-sorediate outgrowths characterize this unusual species, collected in extremely
arid sites at the base of granite ledges where water accumulates during infrequent rains.

Xanthoparmelia salamphixantha Hale, sp. nov. (Fig. 30)

Thallus laxe adnatus, terricola, 48 cm latis, lobis sublinearibus, 2-5 mm latis, separatis, superne
albo-maculatus, isidiis sorediisque destitutus, subtus canaliculatus, flavo-marginatus, nigricans,
sparse rhizinosus.

Thallus loosely adnate to nearly free growing on soil and mosses, easily breaking apart, 4-8 cm
broad, light yellowish green; lobes sublincar, 2-5 mm wide, dichotomously branched, more or less
separate; upper surface uniformly white maculate, shiny, rugose and irregularly cracked with age,
isidia and soredia lacking; lower surface weakly canaliculate with a raised yellow rim, pale brown or
darkening and in part jet black, shiny, sparsely rhizinate, the rhizines dark brown, simple, 0.5-2 mm
long. Pycnidia common; conidia 0.5 x 4-6 um lang. Apothecia substipitate, 3-5 mm in diameter;
spores 56 x 9-10 pm.

Chemistry: salazinic (major), consalazinic, norstictic, and usnic acids, chalybaeizans unknown.

Type collection: On sterile soil in karoo pasture, on Hwy R364, 29 km S of junction with Hwy
R27, elev. 600 m, Cape Province, South Africa, Grid 3119 CD, Hale 79962, 24 March 1988 (US,
holotype; LD, PRE, isotypes).

Additional specimens examined. South Africa. Cape Province: Same locality as the holotype, Hale
79953 (US); ncar Bocsmanskloof River (W of Piketberg), 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 terete laciniae, and darkens below,

Xanthoparmelia saleruptens Hale, sp. nov. (Fig. 31)

Thallus arcte adnatus, saxicola, fragilis, 1-3 cm latus, lobis subirrcgularibus, 0.8~ 1.5 mm latis,
superne continuus, emaculatus, pruinosus, sparse pustulato-isidiatus, esorediatus, subtus planus,
pallide brunncus, sparse rhizinosus.

Thallus tightly adnate on rock, fragile, 1-3 cm broad, light yellowish green; lobes subirregular,
0.8~-1.5 mm wide, contiguous to subimbricate; upper surface continuous, dull white pruinose,
sparsely pustulate-isidiate, the isidia irregularly developed from ridges, not becoming sorediate;
lower surface plane, pale brown, sparsely rhizinate, the rhizines pale brown, simple, 0.1-0.3 mm
long. Pycnidia and apothecia lacking.

Chemistry: salazinic, connorstictic, and usnic acids, chalybacizans unknown.

Type collection: On large overhanging Table Mountain sandstone ledges, 7 km W of
Oliewenboskraal on road to Paleishcuwel (west of Hwy N7), elev. 900 m, Cape Province, South
Alrica, Grid 3218 BD, Hale 79905, 25 March 1988 (US, holotype; PRE, isotype).

This is a rare member of the X. eruptens Hale group, also growing on the underside of large

overhanging ledges.

Xanthoparmelia salkiboensis Hale, sp. nov. (Fig. 32)

Thallus laxe adnatus, saxicola vel muscicola, pulvinatus, fragilis, 4-8 cm latus, lobis sublincaribus,
0.8-2 mm latis, superne continuus, emaculatus, sorediis isidiisque destitutus, subtus planus, niger,
sparsc rhizinosus.

Thallus loosely adnate on rock or mosses over rocks, pulvinate, rather brittle, 4-8 em broad, dark
yellowish green; lobes sublincar, 0.8~2 mm wide, dichotomously branched, black 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 bifusiform, 0.5 x 4=5 pm. Apothecia not commonly developed,
substipitate, 3-5 mm wide, the rim inrolled; spores 5-6 x 9-10 pm.

Chemistry: salazinic, consalazinic, norstictic (tr.), and usnic acids.

Type collection: Near Johnsell Point, Shira Platcau, Mt. Kilimanjaro, Tanzania, clev. 3950 m,
Santesson 21163, 13 Jan. 1970 (UPS, holotype; 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,
M. Kilimanjaro, Hedberg 1395, Santesson 21163 (UPS); Koitobboss, Mt. Elgon, Holm 17:6 (UPS).

This high-clevation, black-rimmed lichen appears to be common at an elevation of 3600-4000 m
in Kenya and Tanzania. Tt differs from X. kiboensis (Dodge) Krog & Swinsc. in the sublinear lobes,
pulvinate growth habit, shiny lower surface, and chemistry (a dull rugose lower surfacc and
norstictic and connorstictic acids in X. kiboensis).

Xanthoparmelia springbokensis Hale, sp. nov.( Fig. 33)

Thallus laxe adnatus, saxicola, 5-8 cm latus, lobis subirregularibus, 1.5-3 mm latis,
superne continuus vel albo-maculatus, actate valde rugosus, sorediis isidiisque destitutus, subtus
planus, brunneus, modice rhizinosus.

Thallus adnate on rock, 5-8 cm broad, dull olive green; lobes subirregular, 1.5-3 mm wide, short
and irregularly branched, more or less suberect at the tips, imbricate; upper surface continuous to
distinctly white maculate, shiny, transversely cracked and strongly rugulose with age; medulla often
pale yellow, the lower part ochraceous in patches; lower surface plane, pale brown, but often
darkening at the tips, moderately rhizinate, the rhizines pale brown, 0.3-0.5 mm long, unbranched.
Pycnidia common; conidia bifusiform, 0.5 X 5-6 gm. Apothecia well developed, substipitate, 2-5
mm in diameter; spores poorly developed, 5 X 9 um.

Chemistry: salazinic (major), consalazinic, norstictic (minor), protocetraric (trace), and usnic
acids, chalybacizans unknown and skyrin (det. J. Elix).

Type collection: Sloping granite domes in karoo, 1 km E of Springbok, N side of Hwy R64, elev.
1100 m, Cape Province, South Africa, Grid 2917 DB, Hale 72249, 27 Jan. 1986 (US, holotype;
PRE, isotype).

Additional spccimens examined. South Africa. Cape Province: Same locality as the holotype, Hale
72251; Anenouspas, Grid 2917 BA, Hale 73232 (US); 1 km S of Nuwerus, Grid 3118 AB, Hale 72250
(US).

Conlfined to upper Namaqualand, X. springbokensis differs from closely rclated X. neosynestia in
more irregular, adnate lobes, distinctive darkish green color, strong rugosity, and presence of skyrin,
It often grows near the base of large sheltered rocks.

Xanthoparmelia subamplexuloides Hale, sp. nov. (Fig. 34)

Thallus arcte adnatus, fragilis, 4-7 cm latus, lobis subirregularibus, 0.5-1.5 mm latis, superne
continuus, emaculatus, sparse vel modice isidiatus, isidiis subeylindricis, subtus planus, pallide
brunncus, sparse rhizinosus.

Thallus very tightly adnate to tightly adnate on rock, fragile, 4-7 cm broad, yellowish green; lobes
subirregular, 0.4-1.3 mm wide, short and irregularly branched; upper surface continuous, shiny,
subrugose and transversely cracked with age, sparsely to moderatcly isidiate, the isidia mostly basally
constricted and globose to subcylindrical, easily breaking off but not erumpent, 0.06-0.08 mm in
diameter, to 0.5 mm high, the tips pale, weakly epicorticate, unbranched; lower surface pale brown,
sparsely rhizinate, the rhizines pale brown, simple, 0.1-0.3 mm long. Pycnidia and apothecia lacking.

Chemistry: norlobaridone, unknowns, and usnic acid.

Type collection: on sheltered schistose sandstone, 51 km S of Windhoek on west side of Hwy 1/5
(opposite entrance to Bergland), clev. 1700 m, South West Africa/Namibia, Grid 2217 CC, Hale
81144, 26 April 1988 (US, holotype; LD, PRE, isotypes).

Additional specimens examined, S, W.A . /Namibia: 47 km W of Windhock (Khomas Highlands),
Grid 2216 DA, Hale 81000, 81002 (US); 1 km E Neu Heusis (Khomas Highlands W of Windhock),
Grid 2216 DA, Hale 80956, 80957, 80959, 80961 (US); Hoogland, Waterberg Plateau National Park
(NE of Otjiwarongo), Grid 2017 CA, Hale 80927 (US).

Near X. amplexuloides Hale (above), this Namibian specics has much smaller lobes and isidia. It
can be considered a tightly adnate morphotype.

Xanthoparmelia subbullata Hale, sp. nov. (Fig. 35)

Thallus adnatus, saxicola, 5=7 ¢m latus, lobis subirregularibus, 1.5-2 mm latis, superne
continuus, emaculatus, dense bullato-rugoso-isidiato, isidiis fragilibus, subtus planus, modice
rhizinosus.

Thallus adnate on rock, 5-7 cm broad, light yellowish green; lobes sublinear, 1 -2 mm wide,
rather short and irregularly branched, contiguous to crowded at the center; upper surface
continuous, shiny, rugose and denscly bullatc-isidiate with age, the isidia fragile, 0.2-0.3 mm in
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Figures 33-36. Species of Xanthoparmelia: 33, X. springbokensis (Hale 72249, holotype);
34, X. subamplexuloides (Hale 81144, holotype (x10)); 35, X. subbullata (Hale 77072, holotype); 36,
X. subconvoluta (Hale 74455, holotype). Scale in mm.
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diameter, sometimes breaking open but not sorediate; lower surface plane, brown, moderately
rhizinate, the rhizines brown, simple, 0.5-1 mm loag.

Pycnidia numerous; conidia bifusiform, 0.5 x 5-6 um. Apothecia adnate, 1-2 mm in diameter;
spores not developed.

Chemistry: salazinic, consalazinic, 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 Moshesh’s Ford, elev. 1900 m, Cape Province, South Africa, Grid 3027 DD, Hale 77072, 10 Oct.
1986 (US, holotype; PRE, isotype).

Additional spccimens examincd. 8. Alrica. Cape Province: Same locality as the holotype, Hale
77075 (US). Lesotho: 9 km W of Mpiti (N of Qachas Nek), Grid 3028 BA, Hale 81289, 81293 (US).

This species is obviously related to the widespread X. chalybaeizans (Stein. & Zahlbr.) Hale but is
differentiated by the abundant production of coarse bullate isidia.

Xanthoparmelia subconvoluta Hale, sp. nov. (Fig. 36)

Thallus laxe adnatus, saxicola vel terricola, coriaceus, 6 -8 cm latus, lobis sublinearibus, 0.7-2
mm latis, clongatis, superne continuus, emaculatus, sorediis isidiisque destitutus, subtus convolutus,
brunneus, modice rhizinosus

Thallus loosely adnate on pebbles, rarcly in part frce growing on adjacent soil, rather leathery,
6-8 cm broad, light yellowish green; lobes sublinear, 0.7-2 mm wide, elongate and little branched,
separate to imbricate; upper surface continuous, shiny, rugulose with age, soredia and isidia lacking;
lower surface weakly to strongly convoluted but not rolled up, brown, moderately to densely
rhizinate, the rhizines comparatively long and protruding from below, dark brown, unbranched,
0.5-1 mm long. Pycnidia common; conidia weakly bifusiform, 0.5 x 5-6 pm. Apothecia well
developed, substipitate, 1-2 mm in diameter with inrolled rim; spores 5-6 x 9-10 pm.

Chemistry: salazinic, consalazinic, and usnic acid.

Type collection: Flat dolerite ridge in pasture, 6.8 km S of Sutherland on Hwy R354, clev. 1500 m,
Cape Province, South Alfrica, Grid 3220 BC, Hale 74455, 29 Jan. 1986 (US, holotype; ANUC, PRE,
isotypes).

Additional specimens examined. South Africa. Cape Province: Same locality as the holotype, Hale
74457, 74458 (US); Seweweckspoort, Grid 3321 AD, Hale 73426, 73435 (US); 15.9 km NE of
Barrydale, Grid 3321 DD, 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 Nuwerus on
Hwy R363, Grid 3118 AD, Hale 78845 (US).

More or less related to the vagrant X. chlorochroa group, X. subconvoluta is loosely attached to
pebbles and is not so strongly convoluted as to hide the dense, protruding mass of rhizincs below. It
is also close to X. amphixanthoides (Stein. & Zahlbr.) Hale, which has terete secondary laciniae.
From North America, X. wyomingica has shorter, more congested lobes and is not as dark below.

Xanthoparmelia subluminosa Hale, sp. nov. (Fig. 37)

Thallus laxe adnatus, coriaceus, 5-8 cm latus, lobis subirregularibus, 2-4 mm latis, superne
continuus, emaculatus, dense isidiatus, isidiis cylindricis, medulla pro parte ochracea, subtus planus,
niger, sparse rhizinosus.

Thallus adnate to loosely adnate on rock, firm but easily breaking apart, 5-8 cm broad, light
yellowish green; lobes subirregular, 2-4 mm wide, irrcgularly 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. Pycnidia common; conidia bifusiform, 0.5 x 5-6 pm. 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 Jan.
1982 (US, holotype; CBG, isotype).

This is very close to X. luminosa (Elix) Elix & Johnst., another skyrin-containing Australian lichen
which lacks isidia.

Xanthoparmelia submougeotii Hale, sp. nov. (Fig. 38)
Thallus adnatus, saxicola, 3-4 cm latus, lobis sublincaribus, 0.6~ 1.2 mm latis, imbricatis, superne
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continuus, emaculatus, sorediatus, soraliis subterminalibus, capitatis, subtus niger, modice
rhizinosus.

Thallus adnate on rock, rather brittle and subpulvinate, 3—4 cm broad, dull yellowish green; lobes
sublinear, 0.6-1.2 mm wide, rather short and irrcgularly dichotomously branched, brown rimmed,
imbricate; upper surface continuous, shiny, sorediate, 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, constictic, norstictic, and usnic acids.

Type collection: Cordon Barril, Masafuera, Juan Fernandez, C. & I. Skottsberg 90, 1 March 1917
(NY, holotype; US, isotype).

This rare sorediate species is related to X. mougeotii (Schaer.) Hale, a well-known much smaller,
very tightly adnate lichen. The only other sorcdiate Xanthoparmelia with a black lower surface is X.
microspora (Miill. Arg.) Hale, which contains salazinic acid.

Xanthoparmelia substenophylloides Hale, sp. nov. (Fig. 39)

Thallus arcte adnatus, saxicola, 2-6 cm latus, lobis sublincaribus, 0.3 - 0.6 mm latis, laciniatis,
superne continuus, emaculatus, modice isidiatus, isidiis cylindricis, subtus planus, niger, modice
rhizinosus.

Thallus tightly adnate on rock, 2-6 c¢m broad, light yellowish green but darkening at the center;
lobes sublinear, 0.3-0.6 mm wide, elongate, dichotomously branched, separate to contiguous,
laciniate marginally with age, the laciniae dichotomously branched, 0.2-0.4 mm wide; upper surface
continuous, shiny, modcrately isidiate, the isidia cylindrical, 0.06-0.13 mm in diameter, 0.1-03 mm
high, the tips epicorticate, mostly pale, unbranched to sparingly branched; lower surface plane, dark
brown at the tips but blackening at the center, shiny, moderately rhizinate, the rhizines black, simple,
0.1-0.2 mm long. Pycnidia rarely developed; conidia bifusiform, 0.5 x 5-6 wm. Apothccia
lacking.

Chemistry: Stictic, constictic, norstictic and usnic acids.

Type collection: Sandstone ledges, about S km E of Holy Forest (NW of Thohoyandou, elev. 1000
m., Venda, South Africa, Grid 2230 CD, Hale 79148, 14 Nov. 1986 (US, holotype).

Additional specimens examined. South Africa. Cape Province: 28.2 km W of Mosselbaai, Grid
3421 BB, Hale 73344 (US); Venda: 2km E of Holy Forest, Grid 2230 CD, Hale 79149 (US);
Transkei: Moordenaarsnck on R56, Grid 3028 DC, Hale 76913 (US). Brazil: Rio de Janeiro,
Glaziou s.n. (US). Venczucla: Mucuy, Estado Mérida, Hale 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. pseudocongensis 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.

Xanthoparmelia tsekensis Hale, sp. nov. (Fig. 40)

Thallus arctc adnatus, saxicola, coriaccus, 6~ 8 cm latus, lobis sublinearibus, 0.6 -1 mm latis,
sublaciniatis, superne continuus, emaculatus, isidiis sorediisque destitutus, medulla pro parte
ochracea, subtus planus, brunncus, modice rhizinosus.

Thallus tightly adnate on rock, leathery, 6 -8 cm broad, darkish yellow green; lobes sublincar,
0.6-1 mm wide, irrcgularly branched, short and crowded, sublaciniate, 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, brown, moderately
rhizinate, the rhizines brown, simple, 0.2-0.3 mm long. Pycnidia common; conidia bifusiform, 0.5 x
5-6 pm. Apothccia lacking.

Chemistry: stenosporonic, colensoic, salazinic, norstictic, and usnic acids, 2-3 unidentificd
anthraquinones.

Type collection: On crumbling dolerite boulder along river, 5.2 km NW of Thaba Tscka junction
on Moteng Pass-Sani Pass road, clev. ca 2900 m, Lesotho, Grid 2928 BD, Hale 81451, 7 May 1988
(US, holotype; LD, PRE, isotypes).

This species, externally similar to X. conmjuncta Hale (descibed above) represents a new
combination of acids for the nonisidiate group with a pale lower surface. Another Drakensberg
endemic, X. naudesnekia Halc, also has stenosporonic acid as the major mectabolite but along with
the hypostictic acid series, as well as broader lobes, to 1.5 mm wide. Other South African
species with stenosporonic acid (nonisidiate X. shebaiensis Nash & Elix and X. stenosporonica Hale
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and isidiate X. keralensis Hale) are very tightly adnate and black below.
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SUMMARY

The genus Sugiyamaemyces is established for a taxon
on Clidicus (Coleoptera, Scydmaenidae), in which the
receptacular cells directly subtending the appendage
and perithecium are laterally adnate, the perithecium
arises from the third, 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 Laboulbeniales the exact point of
origin of the perithecium is uncertain because of a lack
of sufficiently immature material. Usually, the source
has been judged to be the cell directly underlying the
perithecial stalk cell at maturity. Except in the highly
modified genus Coreomyces (Thaxter, 1908) and rarely in
Herpomyces (see Tavares, 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 secondary derivative
of cell II. In Amorphomyces (Tavares, 1970) and
Rhizopodomyces (Benjamin, 1979), a septum does not sepa-
rate two upper cells in the lower spore segment, so that
the perithecium is an outgrowth of the upper cell of a
two-celled receptacle. In most genera of the
Dimorphomyceteae and apparently also in Nanomyces, peri-
thecia are produced by outgrowths of the foot cell I
(Tavares, 1985).

Thalli recently found by J. Orousset on Clidicus
formicarius Pascoe (Coleoptera, Scydmaenidae, Clidicini)
differ from previously described genera of the
Laboulbeniales by the production of a series of lateral
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 the 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 Clidicus differs from
Stigmatomyces in the point of origin of the perithecium,
as well as the degree of cell wall thickening of some
perithecial cells. Consequently, this 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. nov.

Receptaculum tribus cellulis confectum, guarum summa
perithecii stirpem attingit. Appendicis superpositae
cellulae ramos a latere sufferentes. Basalium perithecii
cellularum atque perithecii stirpis cellulae parietes haud
crassescentes.

Typus: Sugiyamaemyces oroussetii.

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 and 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 um)
prominentia ornatum.

Parasitus Clidici formicarii Pascoe (Coleoptera,
Scydmaenidae, Clidicinae) in insula Borneo.

Thallus pale to deep brownish yellow; three superpcsed
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 into lateral appendages; each
lateral appendage may produce a series of long, slender,
lateral branches. Perithecium somewhat fusiform, narrow
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Figs. 1-2. 8. oroussetii on C. formicarius,
Borneo (ZMB). Drawings by J. Balazuc. 1. Holotype
(UuC).. 2. Mature thallus with well-developed
appendage system (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; perithecium having
no visible secondary stalk cell or basal cells. Peri-
thecial apex simple or having extremely short outgrowth
(ca. 1 um x 1 um) terminating one vertical row of outer
wall cells. Trichogyne stump usually prominent. Size
range: total length: 118-250 um; total length of peri-
thecium above stalk cell (in thalli having 2-celled
spores): (59)65-106(120) x (22)24-40(45) um; length of
cell IXI: 15-37 um; width of cell II: 15-29 um. On
Clidicus formicarius Pascoe, Borneo, Zoological Museum,
Berlin, DDR (A. R. Wallace collection ?; see Pascoe, 1863)
(uCc) (figs. 1, 10).

The perithecial apices vary, but there is usually a
short, thin, apical outgrowth from one cell row (figs. 5,
10). Often, there is also visible on sharply narrowed
perithecial apices a shorter narrow outgrowth. Other
perithecia have a simple, more evenly rounded apex. The
side of the perithecium just below the apex generally is
convex on the side opposite the trichogyne stump, which is
on a plane or slightly concave surface. The trichogyne
stump (figs. 1, 8, 10) is usually 1/2-2/3 the distance
between the base of the third tier of outer wall cells and
the perithecial apex, but it is sometimes closer to the
apex or not visible at all. Although the perithecia
appear to have four outer wall cells in each vertical row,
septa between these cells are difficult to see. The two
lower cells in each row are extremely tall, with lower
septa in all rows presumably at the same levels (second
septum shown in figs. 1, 2). There seems to be variation,
however, in the height of the subapical and apical cells
in each row. The upper septa of the third tier of outer
wall cells, when they are visible at all, do not seem to
lie at the same level in all four vertical rows. The
visible septa sometimes are midway between the upper end
of the second tier of cells and the perithecial apex. At
other times, the third or subapical cells are quite short.
In the primary appendages, the lower cells become widened
and secondary lateral branches grow toward the perithecium
(figs. 3, 4). There are usually about four wide cells in
the secondary branches, which produce narrow, thin
tertiary branches extending upward. At first, there is a
tall I cell, and a slightly shorter II cell, with the
perithecial primordium rising from near the base of the

Figs. 3-5. Sugiyamaemyces oroussetii on Clidicus
formicarius. 3. Mature thallus with extensively
branched appendage, proportionally longer III and VI
cells (foot broken off). Orousset collection (male).
Borneo (ZMB). X 450. 4-5. Orousset collection (type
of host, male). Sarawak (BMNH). X 450. 4. Small
thallus having few spores (length indicated 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 phialides on an unbranched appendage. It
is from the position 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 Clidicus formicarius were found to be
infected. On cne from Borneo (Zoclogical Museum, East
Berlin, DDR), thalli were found on the profemurs, pro-
tibias, 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
represented 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 quite different forms of thalli among
the specimens observed. One has a broad perithecium and
heavily thickened walls on lower appendage and upper
receptacle cells; in this form, there is a tendency for
the appendage to diverge at 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 cell walls
are not strongly thickened. The exact position on the
host of thalli of the two forms was not noted; it is
probable that the form of the thallus is related to posi-
tion of growth and that thickness of the lower appendage

Fig. 6. Stigmatomyces on Anastrepha striata

Schiner, Guacimo, Province of Limon, 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 formicarius. 7. Young thalli. At left,
trichogyne stage, showing origin of perithecium from
cell III--long, slender branches emerge from each of
the superposed cells of the appendage. At right, two
sporelings, both having perithecial outgrowths, cells
I and II, and apparent antheridia (the top and bottom
ones shown seem to come from the upper thallus with
intact foot and the middle antheridium from the lower
thallus). The long primary appendage of the upper
thallus extends to the larger thallus at left.
Orousset collection (from male). Borneo (ZMB). X 670.
8. Mature thallus showing origin of VI cell from cell
III; II and the cell walls of the appendage axis have
not broadened and II and VI have not become adnate.
Appendage development is slight. Orousset collection,
from type of host species (male), Sarawak (BMNH).

X 450,
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cell walls increases with age. There seem to be no dis-
tinct 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 lower 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 of
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 thalli had undergone no
widening of the lower secondary axis cells. EBach 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 of
the primary axis, generally at the end of a group of
short, 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 off
by 