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The Geoglossaceae of North America

By Bliag J. Durand
Annales kycologici Vol. VI No. 5, Uctober 1908

The Geoglassaceae form a group of discomycetous fungi usually
assoclated with the helvellas and morchellass. In the aystem
proposed by Boudler the family is widely removed from the above
groups, falling in the Inopercules, associated with plants of
the Helotium- and #Hellisia-type, in which the ascus opens by
a pore. 4in my opinion the latter is the more natural position.

The Geoglossaceae include plants of two general types of
form. The Geoglogsese are mostly -club-shaped or clavate in
outline, the ascil arising directly from the surface of the
clavula and forming a uniform stratum over it. They remind
one strongly of the simple clavarias. The Cudoniese, on the
other hand, are mostly plleate, the upper or superior surface
being ascigerous, and the lower or inferior one sterile. <h#
single sessile genus Apostemidium forms a connecting link
between this group and the hkiocllisiacese.

In the great majority of specles the hymenium covers only
a part, usually the upper portion of the ascoma. In
Gloeoglossum, howewer, especlally in G. difforme(Rr.) Durand,’
whiie most of the ascil are at the upner end of the e¢lub, the
whole surface 1s votentially asclgerous. The paraphyses cover
the entire ascoma, and scattered asci may be found among tlkem
even at the very base of the club. In the other two species
of the genus the distinction between ascigerous portion and
stem 1s more marked. Although the paraphyses cover the entire
stem to its base I have not yet detected asci among them.

Most of the species are plants of fleshy consistency, but
usually elastlie or fibrous rather than brittle. A few like
Cudonia are distinctly leathery in texture, while others are
decidedly gelatinous. Saccardo has placed the leotiss in the
Bulgasriaceae on this account, but other undoubted members of
dHe family, notably the glosoglossums, are distinctly gela-
tinous when fresh. The vibrisgseas and apostemidiums are rather
soft and semigelatinous as would be expected from their peculiar
habitat.

The plants of this familyare composed almost entirely of
hyphae. In some general e. g. Geoglogsum) thege are stout, more
or less parallel and rather closely septate. In longitudinal
section such tissues look like & pseudoparenchyma. In others
(e. g. Leotia) the threadsare slender and more loosely interwoven.
Mr. Massee would limit the family to species formed entirely
of hyphae, but thig criterion would exclude the cudonias and
vibrisseas in which there is a distinet pseudoparenchymatous

cortex.
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Geoglosgaceas

In wpathularia and Cudonia it 1s not unusual to see ascl
which are filled with small, elliptiecal, spore-like bodies
strongly suggestive of the condition 1n Tympanlis, Biatorella
and other genera ## with "polysporous" asci. One does not need
to look far to find the origin and nature of these bodies. OCne
rarely makes a preparation of one of these genera without
seeing ascospores to the sides of which numerous little bodies
are attached by short lateral processes. This condition is
exactly comparable with that obgerved in many ascomycetes,
in which the ascospores on germination put forth very short
germ~tubes which immediately begin to throw off secondary
conidia. In the cage of Cudonia and Spathularia the spores
germinate while still within the &scus, and the conidia are
produced until the ascus is completely filled and the original
ascospores obliterated.

The question of the origin of the hymenium in the Geoglossacese
is of much interest. Until quite recently it ‘has been supposed
that the hymenium was not covered by any special membpane as in
the other discomycetes, but was free and exposed from its youngest
stages. Schroeter made this condltion the distinguishing
character of the Helvellinese. The first definite evidence to
the contrary was presented by Dr., Gustav Dittrieh, based upon
an examination of young ascomata of Hitrulsa phalloides and Leotia
gelatinosa( L. lubrica). His observations showed that in both
gpecies the young hymenium is at first completely enveloped by
a specisal membrane comparable to the volva of the Agaricingae,
8¢ that the hymenium in these plants is endogenous in its origin
rather than exogenous as had been previously supvosed.

Observations of my own on several dlfferent species, point
unmistakeably to the same conclusion. Sections of kitrula
phalloides made from ascomata as small as 1 mm. in height
show a dimtinct vell, composed of slender interwoven hyphae,
which are of the same character as those forming the ectal layer
of the stem, a nd directly contimuous with them. The membrane
disappears early by breaking up into fragments, so that 1t must
be studied in the very younsest plants.

Microglossum viride is a more favorable species for study.
The vell, although best seen in young ascomata, has been cbserved
comering an ascigerous vortion 4 mm. long. In this species as
well the hyphae composing the vell are continuous with and of
the same character as those of the ectal layer of the stem.
Moreover, it is studded with lumps or sguamules wxactly similar
to those borne o'n the surface of the stem, While the vell
geems to break up into fragments there are indlcatlons that the
hymenium £1lrst appears through & pore at the apex. -

The most congpicuous vell by far is seen in Cudonla lutea
and Spathularis velutlpes. In both specles it persists until
the plants are one-third or even one-half grown, when it cracks
into irregular secales and falls away. In the fresh mature plant




one can usually¥ detect its irregular free edge at the line of
junction of the stem with the hymenium. In both specles the
veil is contlnuous with the ectal layers of the stem, and bears
on 1ts surface the roughenings characteristiec of the surface
of the stem. In Cudonla thess cause it to appearfarinaceous,
while in the Spathularia the whole young plant is velvety
from the projecting bay~brown hairs. In the latter the veil
appears to rupture first by a crack running around the plant
just above the stem. The contrast in color between the bay-
brown surface and the ochraceous hymenium beneath is very
pretty and conspicuous.

Whether this veilis present in all members of the family can
be determined only by examination of a large number of species
in the young stste. Sections of quite young ascomata of
Geoglossum glabrum, Gloeoglossum difforme and Lrichoglossum
Velutipes have shown no traces of such & membrane. +~ince, h owever,
1t has been demonstrated in five genera, representing both
sections of the family, viz. Mitrula, microglossum, =pathularia,
Leotla and Cudonia, it seems probable that it will bs found in
all when they shmull be examined in the proper state of develop=-
ment. The following quotatlion from Phillips would seem to
Indicate that in Vibrilssea, too, the hymenium is not flree from
the first: " Whesn a plant of Vibrissea truncormm is approaching
its maturity the hitherto cylindrical stem beglins to enlarge at
the summit, and the cortical tissue opens at a point in the center,
through Which the paler medullary tissue may be seen forcing
its way to the light, preparing to give rise to the hymenium",

I believe that when the development of the discomycetes shgll
be bBetter understood it will be found that in none of them,
not even 1n the Helvellaceae, 1s the hymenium exposed from the
first.

The majority of the Geoglossaceae grow In damp or moist
situations, and are to be found mostiy commonly in low #% wet
woods or swamps or on bthe shady slopes of ravines. The character
of the substratum inhabified varies, of course, with the specles.
It 1s possible however, to indicate the followling general
kinds of substratum together with the specles which grow most
commonly or most luxuriently upon then.

1, Botten wood, logs, stumps etec., usually much decayed.
Microglogsum rufum, M. fumosum, Gloeoglossum difforme, Geoglossum
glabrum, G. alveolatum.

2. Soil covered with rich humus, decaying moss, leaves etc.
Microglossum longlsporum, il. olivaceum, Corynetes atropurpureus,
[ X %1oeoglossum glutinosum, sSpecies of'Trichoglossum, Leotia
lubrica, L. stipitata.

. Sandy or loamy soil usually without humus. Migroglossum
viride, Leotla chlorocephala, Geoglossum fallax, Corynetes arenarius,
Also Leotia lubrica and L. stipitata.

$4. Soil under coniferous trees, coversed with needles etc.
Mitrule irregularis, Gloeoglossum difforme, species of Spathularia,

%. Dead wood, leaves, moss etc., wholly or partly submerged in
water. Mitrula phalloides, the specles of Vibrissea and Apostemidium.

6. Dead beech leaves not much decayed. Cudonia lutea.

7. Yead conifercus leaves. iltrula cucullata.

8. Living moss. Mitrula gracilis and M. muscicola.

Se
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As is the case with other fleshy fungi CGeoglossaceae vary in
abundance with the character of the ssgson. ¥Tney reasch thelr
highest development both in numbers and luxurlence In seasons
of prolonged rainfall., But this is not the only factor. The
species have a strange way of belng abundant throughout one
season, but almost entlrely absent the next, although weather
conditions may seem to be the same. Why this is so cannot be
explained until more is known about the% 1iBe history of these
plants, and about the conditions affecting their growth and
development. ©ore specles as Microglossum viride may be found
in the same spot year after year.

Geoglossaceae seem to be most abundant in the states east
of the Misslissippl River.

It has B¥® already been stated that most of the fungl now
inecluded in.the Geoglossaceae were formerly placed in the large
genus Clavaria., In 1794, Persoon described the four genera ¥Mitrula,
Leotia, Geoglossum and Spathularia. Since then groups have been
split off from time to time, principally from Leotia and Geoglossum,
findbthlthewamotbécthapgiendokenthenbrapdre recognized which range
until now more than a dozen genera are
from the arctic regions to the tropics.

Synopiis of Genera

A, Ascoma stipitate, clavate or spathulate, the ascigerous
portion usually more or less compressed, rarely sub-
ZlODOBCe s essacosorsssraensscssnsssassscnssessescrooplossesc.
B, Clavate, the ascigerous portion not or only
slightly decurrent on opposite sides of the sfem.
¢c. Spores small, elliptical, c¢ylindrical or fusi-
form, continuocus. FPlants bright colored.....l. Mitrula
C. Spores long-elliptical to cylindrical, 3-many-
septate when mature.
D, Ascomata bright colored...csseceeesels Hicroglossum
D, Ascomata black or blackish.
B. Spores hyaline{cfr. Ge, alveolatum)..3. Corynetes.
E. Spores fuliginous or brown.
7, Hymenium without spines or setae.
G. Ascomata visecid-gelatinous;
paraphyses continued down the
SLEMascassnsersasssacssr-ds Gloeoglogssum,.
G. Ascomata not viscid-gelatinous;
paraphyses confined to the hy-

MeNiUMe cseeenssveseseesde Geoglossum.
. Hymenium beset with spines or setae
tere aseseraesessese s00.8. Trichoglossum,

B. Spathulate or fan-shaped, asclgerous portion
decurrent on opposite sides of the stem.....7. Spathularia
A. Ascoma stipitate, pileate (or sessile in one genus
with Filiform SpPOreS)es-cececccecsanssssessssssCudonicas,
H. Spores elliptical~fusiform, ascoma gelatinous..8. Leotia
H. Spores filiform or filiform-clavate.
I. Ascoma fleshy-gelatinous, asci very narrow,
spores filiform; plants aquatic or semiaguatic.
J. Stipitate.iee.vverencesnessesafs Vibrisses.
J. Sessile or turblnate..ce....-10. Apogstemidium
I. Ascoma fleshy-leathery, asci broadly clavate,
spores filiform-clavate; plants terrestrial...ll. Cudonia
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1. Mitrula

Ascoma fleshy, erect, stipitate, clavate, the hymenium
covering only the upper vortlon, or the ascigerous portion¥
elliptical to subglobose, usually sharply delimited from
the stem and often slightly free from it below, bright
colored{usually yellow or brownish); asci clavate-cylin-
drical, opening by a pore; spores,8, uniseriate or blseriate
in the ascus, elliptical to narrowly fusiform, hyesline,
oantinuous or rarely l-septate when mature; paraphyses
present or absent.

Author limits the genus to specles having the small spores
elliptical to fusiform and continuous or rarely, in some
specles, l-septate at maturity.

e

&. Spores broadly elliptiecal; paraphyses absent.
B. Ascomata very irregular and contorted; spores
6=10 X 4-85 Ueeeaereecnnsensesele Mo irregularis.
B. Ascomata regularly clavate; spores 4-6 X
B=4 Uesevacsorsncsscenssse .2+ M vitellina
A, Spores narrowly elliptical, clavate or fusiform;
paraphyses present,
C. Asclgerous portion vitelline yellow, stem
satiny whiltes..o.vve. ¢eee ... .3. s phalloides
€. Asclgerous portion cream-color to brownish,
stem darker, at least not white.

D. Growing on coniferous leaves; ascligerous
portion creanm-buflf when fresh, stem.
QaPKerysssoeeacscenssvserscnerensds M. cucullata,

P, Browing on living moss. e

BE. Hymenium nearly even; when dry
agscigerous portion orange-brown,
Stem paler..ccserscrecnneass.De e gracilis
E. Hymenlum more or less convoluted..
sssssssssnesassvsasnsvsse e Ms muscicola.
Mitrula irregularis(Beck) “Yurand.

Plants usually cespitose rarely solitary, clavate, of
irregular form, usually twisted or contorted, compressed, ob-
tuse, sometimes lobed, 1.5-5 cm. high; ascigerous portion
vitelline yellow, commonly occupying 1/2-2/3 the total length,
up to 15 mm broad; stem tapering downward, satiny white, prulnose,
fibrillose or thinly tomentose, up to 1.5 cm. high, 2-5 mm. thick,
sometimes absent; substance yellowlsh white. Ascl clavate-
¢ylindrical, the ascigerous hyphae repeatedly branched below,
apex rounded, not or slightly blue with iddine, variable in
lenght, 90-150x5-6 u; spores 8, uniseriate, hyaline, continuous,
smooth, elliptical, often slightly reniform, 6-10x4-5 u{ majority
8x5) ; paraphyses absent.

On bare soil, mossy damp ground, or most often among pine
leaves; September-November. Ontario and New Brunswick south
to Distriect of Columbia. Most common in the coniferous woods
of northern HNew tngland and eastern Canada.

~ #  Mitruls irreguleris may be easlily mistaken for a yellow
Clavaria, especially C. pulchra FPk., and it has probably often
been overlooked on thls account. The name 1s very appropriate
as the plants are extremely variable and polymorphle, so that
it is scarcely possible to find any two alike. One may see in
a8 single clump individuals with elongated stems associated with
others absolutely sessile.

l‘
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2. Mitrula vitellina (Bres.) Sacec.
Geoglossum vitellinum Bres.
Microglossum vitellinum

Plants clavate, 2-3 cm. high, "when fresh creamy
yellow", when dry yellowish cream-color or brownish in one
speclmen, asclgerous vortion occupying about 1/2 the tohal
length, about % mm. wide, compressed, obtuse, not sharply
differentiated from the stem; stem terete, somewhat flexuous,
equal, about 1 mm. diam., whitish fibrillose. Asci slender,
cylindrical, branched below, apex rounded, not blue with iodine,
75-80 x5-6 u; spores 8, uniseriate, hyaline, continuous, smooth,
broadly elliptiecal, 4-6 x3-4 u. Paraphyses absent.

On rotten wood, Rugby, Tennessece.

1 have referred this collection to M. vitelling in
spite of the "creamy" color of the fresh plant and the habitat
on "rotten wood). These are small, regularly clavate plants
guite different in general appearance from those of the
polymorphic M. irregularis. The ascl are shorter, are repeatedly
branched below, and no paraphvses are present. The spores also
are smaller. The spores are not much more than half ag large
as those of M, irrecularis.

3. Mitrula phalloides (Bull.)
? Helvella laricina
Clavaria phalloides
Mitrula paludosa
Leotia uliginosa e
Leotia elegans
Mitrula elegans
Mitrula laricina
Type: European, probably no longer in existence.
Plants solitary or usually more or less densely
gregarious, sometimes as many as 15-20 closely aggregated and
coheri ng at thelr bases, 2-6 cm. or more high, ascligerous portion
clear vitelline yellow, sharply differentiated from the stem,
at flrst solld becoming vesiculose or inflated and hollow when
oid, in outline elliptical, elliptical-obovate or piriform,
apex rounded, obtuse, even or somewhat longitudinally furrowed
especially below, often somewhat compressed, rarely more than
1/8 5 the total height of the plant, 0.5-2 cm. high, 4-16 mm.
wide; stem terete, often flexuous, pure satiny white or sometimes
with a pinkish tint, 1.5-2mm. thick, smooih, when moist trans-
lucent and viscid. Whole plant soft and subtremellose. Asecl
clavate, apex much narrowed, acute, very sligntly blue with
icdine, long stipitate, 60-150 x 6-8 u; spores 8, biseriste,
hyaline, continuous,smooth, contents granular, cylindrical to
clavate-cylindrical, 10-18 x 2.5-3 u; paraphyses filiform,
usually branched, septate, scarcsely thickened above.
On decaying vegetation often on or among sphagnum, in wet
places, pools and ditches; April-Juné. Ontario to Alsbamhb
west to British Columbia.
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A very pretty and characteristic specles well known
by the white, smooth stem, vitelline yellow head, and small
elongated spores. When fresh the plant is very soft and
delicate often almost tremellose. The ascomata are usually attached
by a thin white tomentum at the base of the stem. I have seen
no divided spores in thls species, but ilassee says they often
become l-septate at maturity. The stem is composed of a fascicle
of hyphae about 20 u thick. Those at the center are looser and
finally obreak down leaving it hollow. The surface 1s covered
with a thin gelatinous layer, the loose componenthyphae of which
are 5 w think. The colors are not entirely lost if the plant
is carefully dried, but otherwise it becomes a rather uniform
dingy yellowish brown.

4. Witrula cucullata (Batsch) Fries
lvella cucullata Batsch.
#itrula Heyderl Pers.
Lieotia Mitrula Pers
Heyderia cucullata{Batshh)Boud.
Iype: BEuropean, probably no longerin exlstence.

flants small, solitary or gregarious, very slender,
1-2.5 em. high; ascigerous portion elliptical, ovate or obovate,
rounded above, distinct from the stem below and free from it
for a slight distance, scarcely/compressed, 1-3 mm. long,
0.5-2 mm. thick{ cream-color to yellowlish oechracecus; stem
terete, equal or tapering sligntly upward, yellowish ovrown
above; darker below, pranular prulnoge, the lower end ireg¢ently
enveloped in and attached by a yellowish brown tomentum, 0.5-
0.75 mm. thick. All parts become slightyl darker in drying.
ascl eclavate, apex narrowed, the »ore blue with iodine, 45-70
x6 wu; spores 8B, obliquely uniseriate or blseriate, hyaline,
gonint continuous, smooth, narrowly fusiform, straignt or
curved, 1%-16 x 2-3 u; parav.yses ratiier stout, gradualliy thickened
upwards, septate, brownlsh, 3-4 u thick.

' On fallen leaves of conifers; August-September.

Nortin-eastern United States.

A minute species, well marked by its color, small
wslze, dlender navit, and voe npanivat on coniferous leaves.
the plants are so small as to be easily overlooked, so that
the species 1s probably much more widely distributed in our .
conirerous rorests than the records indicate.

5. Mitrule gracilis.Karst,
Mitrula gracilis var. flavipes Pk.
Plants solitary, slender, 1-1.5 cm. high; ascigerous

portion obovate-globose, rounded above, not or very slightly
free from the stem below, about 1 mm. diam., orange brown,
even or nearly so; stem slender, flexuous, 0.5-0.75 mm. thick,
smooth, pale brownish yellow, nearly translucent. Asci clavate,
apex rounded, pore blue with ilodine, 65-80 x 688 u; spores
biseriate, hyaline, smooth, oblong-~fusiform .o fusiform, continuocus
or possibly becoming l-septate, 10-14 x 2-3 uj; parapvhigses filiform
1.5-2 u thick.

Attached to and evidently parasitie on Paludella squarrossa,
in bogs; March(?)-September. Labrador{NY), Newfoundiand(a) (D)
Reported also from fireenland by Hostrup. Arctic and subarctic reglons.
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6. Mitrula muscicola P. Henn.
"Type: Probably at Berlin, from Norway.
- Plants caesplfose, erect; plleus yellowish to tan-
colored, obtuse, slightly Morchella-like, with a tendency to
be ribbed or rugose, glabrous, about 4 mm. long; stipe lighter
colored to whitish, glabrous, solid, about 10 mm. long. Ascil
clavate, apex narrowed, pore blue with lodine, 65-75 x8-8 uj
spores 8, biseriate, hyaline, coninususg, smooth, narrowly otlong-
elliptical, 10-13 x 2~3 u. FParaphyses filiform, very slightly
thickened upward, hyaline, 2 u thick. .
On moss stems(Webera putans), in moist spruce and

balsam woods at about 7000 feet elevation, Lagzan, Alberts,
dug. 12038. #Miss D, Hone. I nave trled in vain to see an
authentic specimen of w, musclcola,.
2. Microglossum Gill.bisc. Fr.

Helote Hazsl. M. T. Akad. ert. A. Termes.

Geoglossum subg. Leptoglossum Cke.

Ascoma fleshy, erect, stipitate, clavate, ascigerous only
in the upper portion, bright colored{usually yellow, brown or
green); asci clavate-cylindrical, openine by a pore; spores 8,
biseriate, hyaline, smooth, elliptical, fusiform or cylindrical,
bEfoming # 3-many-septate; parachyses present.

Plants with the general form and habit of Mitrula or Geoglossum,

but always light colored, never black, and the spores several
septate at maturity. The typical species is M. viride (Pers.)
Boud.
s,
A, Faraphyses strongly curved or uncinate and slightly
thickened at the tips.
B. Spores of one kind in the ascus.
C. Ascomata bright . yelloWw..sesoeeesewoo.1l, i, rufum,
C. Ascomata yellowigh-elay or tawny...2. M. fumosum.
B. Spores of two kinds in the ascus, the
larger 60-100 u long, 14-16 septate; ascomata
CiNNAamMON =Dl 0% e cacasavesas ssresss-2020. M. Jongisporum.
A, Paraphyses straight or flexuous; ascomata
usually with a greenisn tint.
B, Stem smooth, flbrous...eesveescecess4. i, olivaceum.
D. Stem squamulose, scarcely fibrous...5. M. viride.

1. Hicroglossum rufum {L. v. &.) Underw.
Geoglossum bufum L. v, 8,

Clavaria contorta L. V. &,
Geoglossum luteum Plk.

Mitrula lutescens Berk.

Geoglossum pistillaris B. & Cke.
Corynetes luteus (Pk.) Hazsl.
Mitrula rufa (L. v. S.) Sacc.
Mitrula pistillaris (B. & Cke.)
Leptoglossum luteum (Pk.; Sacc.
Xanthoglossum luteum (Pk.)
Leptoglossum lutescens (B. & C.) Hehm var. mitruloids Rehm

Type: in herb. rhil, Acad. Nat. Scil., from wWew Jersey.
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Plants solitary, gregarious or subcespitose,
clavate, 2-5 cm. high, rabher slender; ascigerous portion
1/8-1/2 the total length, elliptical-obovate, elliptical
or subcylindrical, obtuse, usually compressed or longi-
tudinally furrowed, 0.5-2 cm. long, 6-12 mm. wide, sharply
differentiated from the stem, usually clear vitelline or
orange yellow, rarley of a duller shade; stem termte, yellow,
paler than the ascigerous portion, usually prominently
squamulose, 1.5-3 cm. high, 2-3 mm. thick; whole plant
becoming dingy yellowlsh- or reddish-brown when dry. Asci
clavate, apex narrowed, pore blue with iodine, 100-

140 x 10-12 u (majority 115-130); spores B8, biseriate, hyalinse,
smooth, cylindrical or slightly narrowed toward the obtuse
ends, straight or curved, for a long time coﬁﬁnuous, then
maltiguttulate, finally 5-10 septate, 18-38 x 5-6 u (25-35);
paraphyses filiform, 2-3 u thick below, the apices slightly
thickened and strongly curved or uncinate.

Un rotten wood and humus rarely on mossy banks,
frequent; July-September. Ontarlo to Louilsiana west to
Minnesota.

A very pretty and well marked species easily known
by the yellow color of every part, the squamose stem, cylindrical
septate spores, and the curved slightly thickened paraphyses.
Various types were characterized by their authors as "rufous",

or "luteus” or "rufescens” or "dull yellow" all of which may
ve true of the dried material from which all the species were
desceribed.t The fresh plant is much brighter. The scalineas

of the atem &4lways evident enough in the growing plant often
becomes very obscure In drying or even disappears althgether.

2. Microglossum fumosum {Peck) Durand
~Leptoglossum luteum var. fumosum rk,
Leptoglogsum fumosum Fk.
Type: in herb. N, ¥. 3. ius. Nat. Hist., from New York.
Flants solitary or more often densely cespitose,
clavate, 2-6 em. high, robuuvs; asclgerous portion cbovate,
elliptical or oblong, rounded above, more or less compressed .
and longitudinslly furrowed, ahout 1/3-1/2 the total length of
the plant, but little distinct from the stem,smoky-yellowish-
clay-color or tawny, 0.75-3 cm. long, 3-12 mm, thick, rarely
twisted or contorted, more or less puckered below where it
Joins the stem; stem terete or slightly compressed, 1-3 cn.
long, 5-5 mm. thick, clay-colored, slightly squamulose or
sometimes smooth and shining, with several longitudinal cavities,
rather flbrous. Asci clavate, the apex narrowed, pore blue
with iodine, 100-150 x 10-12 u; spores 8, blseriate, hyaline,
smooth, eylindrical or slightly narrowed toward the obbtuse ends,
usually slightly curved, 20-50 x 5 u(35-43) , at first centinuous,
finally 7-15~8eptate; paraphyses filiform, septate, 2 u thick,
slightly thickened and strongly curved above.
On much decayed rotten lops and about the baseg of
stumps; July-August. Massachusetts and New York.
This species is allied to M. rufum from which it differs
in the clay-buff color, more robust chumked habit, smoother
stem, and the longer spores with more septa. I have seen several
Instances in Whéch the stem was forked, and young agscomata commnonly
arise from the base of the stems of older ones. In drying the
stem becomes dark mummy-brown, shining, and the ascigerous portion

brownish-ochraceous.
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3. Microglossum longigporum Durand sp. mov.
Apeemaba ‘
Plants solitary, gregarious, clavate, often curved
or contorted, righ cinnamon-brown, 3-6 cm. high: ascigerous
portlon occupying about 1/2-1/2the total length, slightly diffe-
rentiated from the stem, oblong to elliptical, obtuse, more
or less compressed and longitudinally furrowed, slightly darker
than the stem, often with an umber tint, 1-2.5 em. long, e
4-10 mm. wide, flesh yellowish brown; stem terete, squamulose,
sometimes later becoming nearly smooth and hygrophanous, clammy
or slightly vissid below, 2-4 c¢m. long, 2-4 mm. thick, egual.
Ascl cylindrical-clavate, apex rounded, only slightly narrowed,
the pore blue with iodine, 100-140 x 12-15 u; spores 8, of two
kinds in the ascus: the first 2 in number(very rarely 3 or 4),
lying side by side and nearly as long as the ascus, hyaline,
smooth, cylindrical or a very little broader in the middle,
ends rounded, straight or curved, at first continuous and multi-
guttulate finally becoming about 14-16-septate, 60-100 x 4-5 uj
the second 6(rarely less) usually placed irregularly near the
apex of the ascus, similar to the first kind but smaller,
12-18 x 3 u, rarely longer, usually continuous; paraphyses
filiform, 2 u thick, hyaline, the apices slightly thickened
and strongly curved or uncinate.
On the ground among leaves in the midst of grasses
and carices, in rich woods and ravines; August. New York,
North Caroline and Michigan,
A beautiful and distinet species characterized by
the cinnamon-brown color, dimprphic spores, the large size<of
the larger spores, and the curved paraphyses.
4. HMicroglossum olivaceum (Pers.) Gill.
T “Geoglossum olivaceum Fers.
G. %Leptoglossum) olivaceunm{Pers.} Cke.
Mitrula olivacea (Pers.} Sacc.
Microglossum contortum Ek.
Microglossum obscurum R k.
Type: huropean, no longer in exiatence.
Flants solitary or clustered, clavate, either
regular or twisted or contorted, 2-8 cm. high; ascigerous portion
occupying about 1/3-1/2 the total length, continuous with the
stem but sharply delimited by color, greenish-brown often with
a yellow or buff tint, compressed, obtuse, up to 3 cm. long,
10 vmm. wide; stem berete or compressed above, perfectly smooth,
shining, hygrophanous, yellowish-bugff, tawny-buff, smoky-olive-
buff or brownish-cervinus, filbrous, solid, 2-8 mm., thick. Asci
cylindrical-clavate, apex rounded, rarely narrowed, pore blue
wkth lodine, 75-100 x 9-10 u; spores8, biseriate above, uniseriate
below, hysline, smooth, oblong-fusiform to fusiform, straight,
curved or sigmold, for a long time continuous, finally becomling
3-septate, 12-18 x 4-6 u; paraphyses fili form, often branched,
septate, straight or slightly curved or flexuous, not thickened
above, hyallne.
On the ground asmong leaves or in grassy vlaces in
rich woods; iay-~September. North-eastern United States and Ontario.
A distinct species, guite variable in size and form,
but well marked by the greenish buff or smoky tint of the fresh
plant, the smooth fibrous stem, and +the fusoid, ultimately 3-septate
spores. The septa are often obscure but may usually be made more
evident by lodine. Dried plants become more distinctliy brown.
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5. Hicroglossum viride(Pers.) Gill.
?Clavaria serpentina O0.F. Hueller
?Clavaria mitrata¥ viridis Holmsk.
?Clavaria viridis Schrad.
Geoglossum viride Fers.
Mitrula viridis (Pers.) Karst.
Helote viridis(Pers.) Hazsl.
Leptoglossum alabamense Underw.
Type: Buropean, in herb. Persoon at Leiden.

Plants solitary, more often gregarious or cespitose,
glavate, up to b cm. high; ascigerous portion about 1/2 the
total length, sharply delimited from the stem, lanceolate to
elliptical, obtuse, strongly compressed and deeply longitudinally
furrowed in older specimens, 3-10 mm. wide, olive-buff or
olive-ochraceous; stem terete, or sglightly compressed, 2-5
mm. thick, conspicuously squamulose, pale pea-green;f&ieiivéy
dried plants are darker sometimes almost plack; crushed flesh
rea-green to olive, usually pale. Asci clavate-cylindrical,
apex rounded or slight¥y narrowed, pore blue with ioding,
alender below, 110-150 x 8-10 u; spores 8, biseriate above,
uniseriate below, hyaline, smooth, cylindrical-oblong, elliptical-
oblong or oblong-clavate, ends obtuse, striaght or curved or
slgmold, for a long time continuous, finally becoming clesarly
b=-4 septate, 14-22 x 5-6 uj paraphyses filiform, branched,
hyaline, the apices often slightly piriform-thickened and
tinged green, forming a green epithecium.

Un the ground, in moist woods, often along the borders
of old wood roads; June-October. Hgstern United States. ..

A fine species easily recognized at sight by the
pea-green color and the sqguamose stem. 1t is not common, but
is probably much more widely distributed than the localities
mentioned would indicete. It is similar in color to Leotie
chlorocerhala by which it is often accompanied.

3. Corynetes Hazsl. '
eoglossum subg. Leptoglossum Cke.

Microglogsum Sacc.
Leptoglossum (Cke.) Sacc.
Thuemenidium ©. K,
Aanthoglossum (Sacc.) 0. K.

Ascoma fleshy, erect, stipitate, clavate, the hymenium
covering only the ugper portion, biack, brownish black or purplish
black; 4dscl clavate-cylindrical, opening by a pore; srcores 8,
usually biserlate, hyaline, smooth, ecylindrieal, ends rounded,
S-many~septate; paraphyses present.

Plents with the habit and aspect of Geoglossum, but 4if-
fering from that genus in the hyaline spores, and from [iicroglossum
in the black color of the ascomata. The type species 1s C.
microsporus (C.& P ) Hazsl.
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#. Corynetes Hazsl.

A, Paraphyses hyaline or only slightly purplish tinted
at the tips.
B, Ascl and paraphyses agglutinated at the tips
into a conspicuous vinous-brown epithecium.
G. Paraphyses clavate to piriform thickened
at the tips.eeeereveretnvesensal. C. purpurascens.
C. Paraphyses not or only very slightly
thickened at the tips...s......2. C. atropurpursus.
B, Epithecium lacking or inconspicuous; plants
robust; paraphyses slightly clavate-thickened
and more or less curved at the tips.3.(. robustus.
A. Parsphyses conspicuously brown... .....4.C. arenarius

1. Corynetes purpurascens{(Pers.) Durand.
?Clavaris mitrata Hotmsk.
Geoglogsum purpurascens Fers.
Leotla atropurpurea Corda
Geoglossum atropurpureum Cke.
HMieroglossum atropurpureum Sace.
Thuemenidium atropurpureum 0. K.
Mitrula purpurascens(Pers.) lass.
Type: European, no longer in existence.

Plants solitary or cespitose, 3-6 cm. high, every
part with a distinet purpligh-brown tint when fresh, blackish
wnen dry, the crushed flesh vinous-brown; asclgerous portion
irregular, clavate, sometimes lobed or forked at the apex,~
frveguiar more or less compressed, 1-2 cm. long, up to 1 cm.
broad, occupying about 1/3-1/2 the total lensth; stem cylindrical,
minutely squamulese. 4#4sgecl clavate, apex narroved but rounded,
pore blue with iodine, 105-120 x 10-12 u; svores B8, bilseriste,
hysline, smooth, cylindrical, slightly narrowed from the middle
to the rounded ends, striaght or ecurved, at first continuous,
then multiguttulate finally S-septate, 20-37 x 5-6 u (20-30);.
paraphyses filiform, hyaline, 3 u thick, the apices straight
and abruptly obovate-piriform thickened, 8-10 u thick, agzlutinated
with amorphous matter to form a vinous-brown epithecium.

On the ground or humus; August-October. idailne and
New York.

7 . This specles has usually been united with the following,
vut examination of authentic srecimens of both shows that the
present differs in the more distinctly nurplish tint of the
fresh plant, and especially in the more abruptly thickened tip
of the wmaravhyses. The vinous-brown epithecium is conspicuous
when a bit of the hymenium liIs crushed on a slide.
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2. Corynetes atropurpureus (Pers.) Durand
Ueoglossum atropurpureum Fers.
Hitrula glabra Karst.
Geoglossum microsporum €., & F.
Geoglossum microsporum var., tremellosum Cke.
Geoglossum tremellowum Cke. '
Corynetes microsporus{C. & P.) Hazsl.
Leptoglossum microsporum (C. & P,) Sace.
microglossum atropurpureum Karst.
Xanthoglossum microsporum (C.&.P.) 0.K.
Mitrula microsvora (€. & P.) Hass.

Type: in herb. Persoon, at Leiden.

Plants sollitary or cespitose, entirely black, at
least when dry, rather slender; 2-3 cm. hgih; ascigerous portion
kbout 1/2 the total length, narrowly clavate-oblong, obtuse;
stem slender, minutely squamulose. Agci clavate, avex narrowed
but rounded, 100-127 x 10 u; snores 8, biseriate, hyaline, smooth,
eylindrical but tapering slightly toward the obsuse ends, at
first continuous, finally becoming up to 10-septate, 25-35 x
S5~4 u; paraphyses filiform, hyaline, branched, straight, the
aplces scarcely thickened and rarely only slightly bent, the
tins of the agel and paraphyses beinz untied by a vinous-brown
amorphous layer forming an epithecium.

On the ground in woods; September. New Hampshire
and Wew ¥ork.,

3. Corgnetes robustus Durand sp. nov.
isdonats

Plants solitary or gregarious often cespitose, black
or brownish black, 2.5-8 em. high, stout; ascigerous portion
.occupylng about 1/4-1/2 the total length, not sharply differentiated
from the spem, black uwith an olive~brown tint, piriform-elliptical,
obtuse, 1-3 em. long, 6-15 mm, broad, more or less compressedor
lengitudinally furrowsd, sometimes twisted, hollow, flesh dark
brown; stem terete or compressed, paler, shining brownish black,
hygrophanous, lightly squamulose above, 1-4 cm. high, 3-8 mx.
thick. Aseci clavate, stout, sessile or short stipitate, apex
narrowed, pore blue with iodine, 100-150 x 10-15 u{120-135);
spores 8, biserlate above, uniseriatey below, hyaline, sniooth,
c¢ylindrical, slightly narrowed toward each end, at first confinuous,
multiguttulate, finally 7-ll-septate, straight or curved, 25-50 x
1-6 u(30-40); parashyses hyaline, f1liform, branched, 2-3 u thick,
‘the apex slightly irregularly thickened, ususlly turved or _
uncinate at the tips which are not or only slightly agglutinated
into an epithecium. = |

On rich sendy humus smong leaves in damp woods;
dugust-September. Maine to Kississippi.

' Ylogely related to the preceding but differs in the
more robust, chumked, cesnitose habit, largsr. gspores, and absence
of the conspicuous vinaceous-brown spithecium so noticeable in
that species. IThe paraphyses are also more inclined to be
vilckened and more strongly curved asbove. I have seen spores
78 u long but these are unusual.

s
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4. Corynetes arenarius (fostrup) Purand
Mieroglossum asrenarium Rostr.
Leptoglossum latum Pk.

Mitrula arenaria(liostr.) Mass.

Type: in Copenhagen, from @reenland.

Plants single or cespitose, broadly clavate, black,
1-4 cm. hgih; ascigerous portion about 1/2 the total length,
0.5-2 em. broad, irregularly bent or contorted, compressed,
furrowed, blakk; stem brownish black or olive-black, pruinose
or squamulese. Asci stout, clavate~cylindrical, apex narrowed,
pore blue with iodine, 100-125 x 12-15 uj spores 8, biseriate
above, uniseriate below, hyaline, smooth, cylindrical or
cylindric-oblong, ends rounded, straight or curved, 25-5&35x
6 u, for a long time continuous, finally becoming at least
4-septate (probably 10 or more); paraphyses brown, cylindrical,
gseptate, longer than the asecil, 3u thick below,the arleces usually
somewhat clavate-thickened and more or less curved.

' 'In sand; September. Greenland, Labrador and

Newfoundland.

A well marked northern specles easily told from
the other #American members of the genus by the long, con-
gpilcuous, brown paraphyses. = .
By~ Both Rostrup and Peck describe the snores as continuous
s but some of them certainly become septate az described agpﬁe

Corynetes eglobosus(Sommf.) Durand has not been collected
since its original discovery in Lapland many ears ago. Two
plants labled "Norge, Sommerfelt" are preserved in the herbarium
of ¥lias Fries. Microscoplcal examination shows the species
to belong in Coryrietes, and to be very closely related to C.
arenarjus, differing principally in the paler color and subglobose
head. The dried plants are blackish. The svpores are nearly
cylindrical, multiseptate, 25-30 x 5-6 u. The paravhyses are
brown and longer than the asci. I suspect that when this
specles is redlscovered an examination of fresh msterial will
show 1t to be the same as C. arenariug.

4. Gloeoglossum Durand nomen nov.

Geoglossum of authors in part.

Ascoma viscld-gelatinous, erect, stipltate, clavate, usually
ascigercus only in the upper nortion, black or brownish black;
ascl clavate-cylindrical,opening by a pore which becomes blue
with iodine; spores 8, fascicled or multiseriate in the sscus,
cylindrical or eclavate-cylindrical, 3-15-septate {(rarely
continuous in one species), brown or fuliginous; paravhyses
numerous, septate, thickened or coiled and brown above, not
confined to the hymenium but continued down the stem to its
bage.

Plants with the general aspect of Corymetes and Geoglosgum
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But of a viscld-gelatinous conslistency when fresh, and further
characterized by the fact that the paravhyses are not confined
to the hymenium but continue with unchanged form down the stem
to 1ts base, thus forming a thleck gelatinous ectal layer or #
coating over it. The species of thls genus preserve in the
adult state & condition somewhat 1like that in very young
ascomatat of species of Geoglossum and Trichoglossum. In these
the ascoma is at first completely covered with hairs which
project outward at right angles to the surface. As it increases
in size the ascl are developed between these hairs in the upper
or agcigerous portlon where they then become the pararchyses.
On the lower or stem portion the expanding tlssue beneath
soon causes them to become 1golated or grouped in sepsarate
patches so that the surface appears sguamulose. In Glosoglossum,
however, the mature ascoma is completely covered with a thick
coating of densely crowded hairs, the form of the latter
being characteristic of the snecies. - This layer is especilally
conspleuous in cross section , which presents a strikingly
different appearance from that of Geoglossum A longitudinal
sectlon of the ascoma shows that the ascl, abundant above,
gradually cease as one passes downward, while the paraphyses
continue in the same abundance, and with the same peculiar form
as those in the hymenium. In Gl. difforme scattered asci may
be found among them even to the base of the stem.

The typical specles is Gl. difforme(Fr.) Durand

A. Spores 0-7-septate when mature.
B. Spores 0O-7-septate, clavate-cylindrical, e
556-102 1 loNZeeesacoocsessesscesssle &Fl. glutinosum.
B. Spores 7-septate, clavate, 43-865 u long...#. Gl.affine.
A, Bpores l5-septate when mature........3. Gl. difforme.

l. Gloeoglogsum glutinogum {Pers.} Durand
Geoglossum glutinosum’Pers.
? Geoglosgum viscosum Pers.
Geoglossum glutinosumP lubricum Pers.

Type: European, in herb. Persoon, at Leiden.

Plants solitary or clustered, 5-8 cm. helght, viscld-
celatinous: ascigerous portion clavate or narrowly elliptlecal,
more or less compressed, apex obtuse, 1.5-2.5 em. long, 5-10 mm,
thick, black, not sharply differentiated from the stem; stem
4-6 em. long, 3-4 mm. thick, terete or slightly compressed, brown
or brownish black, very smooth and viseid, covered to the base
by the paraphyses; flesh brown, composed of parallel septate
hyphae, rather looser in the center. Ascil narrowly clavate,
narrowed from the middle toward the apex, the pore blue wlth
fodine, up to 250x 12-15 u; spores 8, multiseriate in the ascus,
cylindrical, or slightly narrowed toward the rounded ends,
fuliginous, at first continuous, then 3-septate, finally in
most cases 7-septate, 55-102 x 5-8 u(75-85); paraphyses cylindricsal,
septate, 3u thick, longer than the ascil, athe apices pale brown
and abruptly piriform to globose thickened, 8-10 u thick.

On the ground and on rotten wood, in rich woods;
July~- September. Ontario to North Carokina.

A very neat specles known by the terete, viscid,
bronw stem and rather elliptical, darker ascigerous portion,
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together with the 0-7-spptate, nearly cylindrical spores, and
-the long paraphyses with piriform to globose tips. Through the
Eindness—of—wl

2. Gloeoglossum affine Durand sp. nov.

Plants solitary or zregarious, black, viscid-gelatinous
when fresh, clavate, 1.5-2.5 cm. hgih; ascigerous portion
narrowly clavate-oblong, obtuse, compressed, occupying about
1/2 the total length, up to 3 mm. thick, not sharply differentiated
from the stem; stem slender, smooth. A4sci clavate, apex
rounded, 130-160 x 15 u; spores 8, fasciculate, smoky-brown,
clavate, 7-septate, 43-65 x 5-6u; paraphyses slenderly cylindg-
rical belww, 2.5 u thick, slightly and gradually thickened above,
the terminal portion septate, brownish, the terminal cell
abruptly elliptical to globose thickened, 7-8 u diam,, the lower
ones either cylindrical or nodulose, or abruptly and conspleuously
thickened below the septa, in extreme coses almost plobose,
elther stralght or more or less curved or coiled above, and
contlinulng down the stem to its base.

On soil or humus in swamps; August. New York.

Apparently a dilstinct species, a true Gloeoglossum in
consistency and paraphysate stem. It is most nearly related
to Gl glutinosum, but differs from it in the shorter, clavate
spores always 7-septate, but more especlally in the irregular
swollen character of the cells of the paraphyses. In extreme
cases these are moniliform, while in genuine Gl. glutinosum
the paraphyses are strictly cylindrical, the terminal cell alone
ceing swollen. The spores have the distinctly clavate form of
those of Geoglossum glabrum or G. nigritum rather than the™
nearly cylindrical outline of those of Gl. glutinosum.

5. Gloeoglogsum difforme(Fr.) Durand
Geoglossum difforme Fr.
Geoglossum Peckianum Cke.
Type: ? in herb. Elias Fries, from Sweden.

Plants solitary or greszarlous, sometimes 2-3 together,
black, smooth, viscid, especially belww, evenly clavate, with
no line of demarcation between asclgerous portion and stem,
strongly compressed, apex obtuse, 3-6 cm. ghigh, 8~14 mm. wide;
flesh brown, composed of parallel, cylindrical, septats hyphae,
rather looser in the center but not hollow. Asci clavate,
gradually narrowed from the middle toward the spex, the latter
rounded, the avnical plug blue with iodine, 240-275 x 18-25 i3
spores 8, in a parallel fascicle in the ascus, brownish
fuliginous, clavate-cylindrical, slightly narrowed from the middle
each way, ends rounded, straight or alightly curved, smooth,
1l5-septate at maturity, the cells about as long as wide, 95-
125 x 6-7 u; paraphyses longer than the asci, slender, septate,
tips slightly thickened, brownish, much coiled and twisted,
continued down the stem to the base,

On soil, humus, decayed wood, or among pine needles
in rich woods; July-September. Maine and Ontarioc to Floride
and Michigan.
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A splendid species known by the smooth, viseid,
evenly clavate, much compressed. ascomata, the lb-septate spores,
and the paraphyses much coiled at the tips. It is the com-
monest of the dark-spored species In the vicinity of Ithéca,
and will probably be found frequently throughout the eastern
United States.

5. Geoglossum Pers.

Ascoma fleshy, erect, stipitate, clavate, hymenium covering
only the upper portion, black or brownish black; ascl clavate-
cylindrical, opening by a pore; spores 8, fascicled or multiseriate
in the ascus, cylindrical or clavate-cylindrical, 3-15-septate,
fuliginous; paraphyses numerous, septate, usually brownish above,
confined to the ascigerous portion.

The sallent features of tiis genus are the clavate, black
ascomata, not viscid Lut fleshy, the elongated, dark spores,
and the [zct that the paraphyses do not form a thick coating
over the stem. While scattered or fasciculate halrsgimilar
to the paraphyses may be found on the stem in many species of
this genus they never form the dense, conspicuous layer so
.characteristic of Glceoglogsum.

In collecting and studying specimens of the dark-spored
Geoglossaceas great care should be taken not to get the svecles
or spores mixed. I have freguently found quite dissimilar
specles growing together on the same substratum, so that only
careful attention at the time of collecting will prevent
mixing. In all the speciles the srores are projected at maturity
so that they may be easily transferred from one plant to apother
either on the fingers or on wrapping paper. Whenever there seems
to be a striking variation in snores one should notice only
Those still within the mature ascus and thus avoid confusion.
This is especially important when closely allied species are
being studied. Fxtended study of many humdreds of specimens
has shown me that the spores of the different speciles are
far less variable in size and septation than some recent wrihings
on the subject had led me to expect.

A. Paraphyses and ascl free above, the apices not
agglutinated to form a brown epitheclum; spores
early becoming brown.
B. 3porss 7, or 7-l2-septate at maturity.
C. Mature spores uniform¥y 7-septate; ascoma
black or brownish black: paraphyses brown above.
D. Paraphyses normally clavate in the distal
third, closely septate, usually constricted
or moniliform.......c000s0eela G. glabrum.
D, Paraphyses remotely septate, scarcely
moniliform, the thickening confined to _
the terminal cellesieseceses.2s G, nigritum.
C. Mature spores 7-12-septate; sscoma tawny
brown; paraphyses nearly hyaline...3. G. fallax.
B. Mature sporea l5-septate.......c.ces.-004. G. pygmaeum.
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A. Paraphyses and aseil agglutinated above forming
a conspicuous brown epithecium: spores usually
remaining for a long time hyaline.
E. Spores 0-7-septate, paraphyses brown, the
tips piriform...cver evreravnrvecssnen.esBs G. cohaerens.
%. Spores 7-l2-septate, paraphyses nearly
hyelinesssesscetenciseasnnsones sosessBs G. intermedium,
E. Spores 15-septate, clavate-cylindrical...7. &. alveolatum.

l. Geoglossum glabrim Pers.
? Clavaria ophioglossoides L.
Geoglossum sphagnophilum Ehrb.
Geoglossum difforme Cke.
Geoglossum simile Pk,
Type: European, in herb. Persoon at Leiden.

Plants solitary or rarely clustered, gregarious,

5-7 mm. high; ascigerous portion black, about 1/3 the total
lenght of the plant, lanceolate, compressed, 1-3 cm., long,

3-8 mm, thick, obtuse or acute, not sharply delimited from

the stem; stem terete or slightly compressed, brownish black,
rather slender, densely squamulose, 2-5 em. high, 1.5-5 rm. thick,
but commonly sbout 2 mm. Tissue composed of a fascicle of parallel,
septate, brown hyphse, 10-12 u in dam., those in the center

of the ascigerous part loose, those on the surface of the stem
projecting to form flexuous, septate hairs up to 100 u long,
single or agglutinated into zroups. Asci rather stout, clavate-
lanceolate, avex narrowed but rounded, pore blue with iodins,
short stipitate, 170-200 x 20-22 u; spores 8, in parallel =
fascicle in the ascus, clavate, dark fuliginous, 7-septate,
usually slightly curved, 60-105 x7-9 u(the majority 75-95);
paraphyses slightly longer than the asci, typleally elavate in
the distal third, closely septated into cells rarely more than
twice as long as broad, usually constricted at the gepta and

the cells often swollen so as to give a moniliform appearance,
brown above, straight or curved, about 3 u thick below, 5-9 u
thick above.

On very rotten wood, logs, stumps, or rich humus,
rarely on solk; July-September. Newfoundland to Florida and
California. i

Thls cosmopolitan apecies ia one of the commonest
of the dark-spored forms, and will be found to occur throuzhout
our range in suitable situations. The leading characters .are
the brownish black, compressed ascomata which are not viseid
but . ¢lammy, the clavate, stout, 7-septate spores, and the
closely septate commonly more or less moniliform paraphyses.
The characters are quite variable as is to be expected in such
a common, widely distributed species. In different specimens
the terminal portions of the paraphyses show all gradations
between chains of large bead-like cells and those which are
nearly cylindrical but closely septate. It is often possible
to find associated wlth these single ones which approach those
of the next species.
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2. Geoglossum nigritum “oocke
~ "Type: in herb. Kew, from Sweden, E. P. Fries.

Plants usually solitary, clavate, black or brownish
black, up to 8 cm. high; ascigerous portion lanceclate, com-
pressed, rather acute, 1/2 the total lengtn of the plant or
less, 2-5 rm. thick; stem terete, slender,

1-2 mm. thick, furfuraceous, minutely sguamulose or almost
smooth; Ascl clavate or clavate-lanceolate, apex anrrowed

but rounded, 150-~175 x 18 u; spores 8, in a parallel fascicle
in the agcus clavate, fuliginous, 7-septate, 54-85x 6 u; para-
physes rather longer than the asci, cylindrical, septated into
cells 2-10 times as long as wide, not constricted, rarely
glightly swollen below the septa, pale brown above, either
only slightly thickened, or the apex of the terminal cell
piriform, usually more or less curved.

On wet ground, banks, or among leaves on rich
humus, rarely on rotten wood; August-October. Maine to North
Carolina and California. -

Closely allied to G. glabrum but differs in the
smoother stem, smaller agci and srores, and especially in the
remotely septated paraphyses which are slender and thickened
only in the terminal cell. It is the G. difforme of many wrilters
but not of Cooke or Fries. When ascomata grow upon rich humus
or rotten wood they are commonly large and robust, but on more
sterile clay and gravelly banks they are much smaller and more
slender, sometimes even minute. Such a condition seems to be
G. glutinosum var. minus Sacc. I have a plant of tiis form
from Saccardo, which iz exactly matched bv a specimen in
the i#£1lis herbarium firom Newfield, N.J. A few of the spores
of the latter are 7-septate.

3. Geoglossum fallax Durand sp. nov.
? Geoglossum glabrum Bpaludosum Pers.

Plants solitary, clavate, 2-8.5 cm. high, entirely
tawny-brown to umber-brown; ascigerous vportion 1/5-1/2 the
total length of the plant, lapceolate, obtuse, slightly compressed,
about 8-15 mm. long, 3-5 mm. thick; stem short or elongated
and slender, sguamulose especially above, slightly thickened
upward, 1-2 mm. thick below, 2 mm. thick above, terete., Asecl
clavate-cylindrical, the apex narrowed, pore blue with iddine,
150-175 x 18-20 u; svores 8, biseriate to multiseriate in the
ascus, clavate-cylindrical, straight or curved, at first
continuous end multiguttulate, then 3-, finally 7»12 sentate,
65-105 x 5-7 u(80-100), for a long time hyaline, finally becoming
fuliginous; paraphyses entirely hyaline, cylindrical, not closely
septate, 6-6 u thick, usually strongly curved or circinate above,
the apex abruptly elliptical to globose thickened.

On clay or loamy soil in woods or on slopes of
ravines; July-October. New York and Michigan.

The characters are constant. The color is peculiar
in being brown rather than black. The pararhyses are not colored,
and are more conspicuously circinate above than those of other
species of the genus. The spores resembke those of . alveolatum
in remaining for a long time hyaline, so that in some preparations
only e few colored ones can be found. The majority of the sporses
have from 8-11 septa. The ectal hyphal layers of the stem
become cracked above into squamules exposing the paler tissue
beneath.
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#% 4. Geoglossum pygmaeum Gerard sp. nov.

Agcomata very small, 0.5-2 cm. hgih, brownish black
when dry; ascigerous portion occupying about 1/2 the total
length of the plant, narrow, compressed:; stem terete, very
slender, minutely hairy, Asci clavate, apex #narrowed, 175-
200x 17-18 u; spores 8, in a parallel fascicle in the ascus,
brown or fuliginous, cylindrical-clavate, tapeking slightly
each way from above the middle, 15-septate, 122-140 x 6-7 u:
paraphyses stmaight, about as long as the asci, cylindrical,

3 u thick, pale and sparingly septate below, the apex brown,
septated into cells about 12-14 u long, slightly constricted

at the septa, the terminal 2-3 cells clavate-thickened, the apiecal
one usually more swollen and pilriform to elliptical in outline,

10-14 x 7-8 u.
On ligneous earth, Poughkeepsile, N. Y. July. v. B

Gerard.
I should hesitate to describe 1t from such meagre

material were it not one of the most distinet svecies of the
genus. It should be found agdin in spite of its diminutive size.
The spores are like those of Gl. difforme or T. hirsutum, but
1t 1s a true Geoglossum with no spines in the hymenium, and the
paraphyses are very different from those of both of the sppcies
mentioned. The hairs on the stem are like those of G. glabrum,
and not the cystidia of Trichoglossum.

S« Geoglosgum cohaerens Durand sp. nov.

Plants clavate, 2.5-3.5 cm. ghigh, black; ascigerous
portion about 1/2 the total length, terete or compressed, obtuse;
stem squamulose. Ascl clavate, 150x%12-15u; svores 8, multiseriate
in the ascus, cylindrical-clavate, straight or curved, forwa
long time hyaline, later becoming pale brown, continuous to 7-
septate, 40~556 xbBu; paraphyses very numerous, rather longer than
the asei, cF¥Flindrical, sparingly but irregularly septate, the
bip rather abruptly clavate to piriform thickened, consplcuously
brown above, the apices c¢ohering with amorvphous matéer to form
a brown eplithecium above the ascl.

On sandy soil in a door ya rd, Newfield, N.J.,

Nov. 6 and Dec. 1, 1899. J. B. Ellis.

The paraphyses are more conspilcuocusly brown than in
the other specles of the genus, and strongly resemble those
of Corymmtes ar®enarius. The usual number of septa is 3-5,
but rarely 6 or 7.

Thls species with the two following form a very distinch
group of geoglossa, in which the tips of the asei and paravhyses
are coalesced with amorvhous matter to form a consplceuous brown
ep¥ithecium , a condition similar to that found in Corynetes
atropurpureus and C. purpurascens. In all three the spores
remain for along time hyaline, and, in most cases, only a few
ultimately become brown.

8. Geoglossum intermedium Durand sp. nov.

: - Plants solitary, black, 3-4.5 ecm. high; ascigerous
portlon 1/8-1/3 the total length, oblong to &Bebesqovate-lanceolate,
compressed, obtuse or rounded above, usually abruptly narrowed
to the stem below, 0.75-1.5 cm. longz, 2-6 mm. broad, the hymenium
prettily alveolate when dry, the meshes less than 0.5 mm. across;
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stem slender, terete, usually more or less flexuous, brownish-
black, 0.75-1 mm. thick, nearly smooth below, provided toward
the top with slender, flexuous, sparingly septate, obtuse, breown
hairs, up to 100 u long. Asci clavate-cylindrical, very short
pediceled, apex narrowed but rounded, 150-200x20 u; pore deep
blue and entire ascus slightly blue with iodine; spores 8,
bi-multiseriate, stout, clavate but not much narrowed toward
the lower end, ends rounded, somewhat curved, at first hyaline
becoming l-3-septate, finally rather pale brown, 7-ll-septate,
85-75 x 6 u; paraphyses cyllindrical, nearly or quite hyaline,
strddght or only slightly curved above, sparingly septate,
very gradually and slightly thickened upward, the apex tending
to become)orefpsy piriform to globose thickened, the apical
portion of the ascl and paraphyses agglutinated by an asmorphous
brown mass. _
In swamp, Enoxboro, N Y. Aug. 20, 1904, H.S. Jackson(D type).
Hotten wood, Guelph, Ontario, Aug. 19, 1905. J.H.Faull(D).
Intermediate between G. gallax and G. alveolatum.
It resembles the latter externally, but differs in the shorter,
much broader spores, whiech bhecome 7-ll-septate, and in the
kyaline parachyses. From G. fallax 1t differs in its black color
and alveolate hymenium, besides the shorter spores and straight
paravhyses. I saw 8 ascomata from ¥Xnoxboro and 7 from Guelvh.

7. Geoglogssum alveolatum Durand
Leptoglossum alveolatum{Durand in herb. meo)} Rehm.

Plants solitary or gregarious, with the aspect of
G. glabrum, slenderly clavate, 1.5-5 cm. high; ascigerous portion
about 1/3 the total length, lanceolate, obtuse, compressed, blaeck,
4-12 mu. long, 3-4 mm. thick, when moist with an even surface,
which in drylng often becomes pitted or distinctly rideed in
an alveolate manner; stem slender, terete, 1-2 mm. thick, slightly
thickened upwards, distinctly sguamulose or hairy; flesh black,
comnosed of a fascicle of parallel septate hyphae, 8-10u in diam.,
the ectal ones of the stem being nroduced to form slendesn brown.
flexuous, obtuse, septate hairs up to 125 u long. Asci eclavate-
eylindrical, apex slightly narrowed but rounded, vpore blue with
1odine, 150~170x 15u; spores 8, fascicled or multiseriate in
the asecus, narrowly cylindrieal, straight or curved, ends obtuse,
one end soretives narrower than the other, contents granular,
et first continuous, then 7-, finally 1l5-septate, 60~95x 4~5 uj;
for a long time hyaline but ultimately becoming pale brown or
fuliginous; paraphyses conspicuocusly brown above, cylindrical,
gseptate, 3u thick, the tips abruptly ellipticsl to globose
thickened, 6-8 u thick and agglutinated together Into & brown
epithecium.

On very rotten wood and logs, in ravines and molst
woods; July-Aucust. New York.

The characters are remarkable constant in the different
gatherings, and determine it as one of the best marked species of
the genus. It 1s a peculiar form which may easily be mistaken
for a Corynetes. The spores remaln so long uncolored that I
Was at first deceived into placing 1t among the species with
hysline spores. A careful search usually shows one or two
asci with dark svores in each preparation. The spores show
the further peculiarity of becoming fully septated while still
hyaline. The alveolate character of the hymenium is not constant
and &eecms phenomenon of drying. G. visculosum{Hazsl) Sacc. seems
to be a related species.
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6. Irichoglossum Boud.
Geoslossum Pers. in part.

Ageoma fleshy, erect, stipitate, clavate, hymenium
covering only the upper portion, black; asel clavate, opening
by a pore; spores 8, fascicled or multiseriate in the ascus,
clavate-cylindrical, up teo 1lb5-septate, fuliginous or brown;
paraphyses numerous, septate, brown above, confined to the
ascigerous portion. DBoth the stem and hymenium beset with
black, thick-walled, acicular spines or eystidia, which are
usually longer than the ascl.

The spines give the ascomata a velvety aprearance quite
characteristic. The generiec type 1s T. hirsutum (Bers.).

In my judgement Boudier was perfectly correct in separating
this as a genus disbtinet from Geoglossum,

After making mounts from each of the large series of
specimens at hand, I have studied the plants alone to see what
consistent grouping could be made. External features, structure
of sterile parts, cystidia, asei and paraphyses, all were ex-
amined and compared, bubt seem to offer few waluable separating
characters. But when one notes the form, size and septation
of the spores, the specimens readily fall into several groups
which are distinet, and to my mind constitute well marked species.
The characters mentloned are constant in the hundreds of ascomata
examined from widely geparated localities. & careful search
has failed to reveal any intergrading forms, nor are the
various types of spore in any way dependent on agze, pnosition
in the vlant, or conditions of environment, so far as one can
judge. The student should be constantly on his guard asainst
the accldental mixing of spores which may cause much confuston.
Only those spores which are fully nmature and still within the
ascus should be depended upon for final judmment.

A. Spores normally 100-170 u long, narrowed each
way from above the middle.
B. Spores 4 in each ascus, 8-ll~septate.....l. T. velutipes.
B. Spores 8 in each ascus.
Cs Opores 15-5entate..reirsiresenceneese?, T, hirsutum.
C. Spores 7-l4-septat€...vevesesssssst. hirsutum forms.
A, Spores normally 45-100 u long.
D. Spores O-5-septate, clavate-cylindricsl...#. T. Farlowi.
L, Spores 7-septate.
Z, Spores 655-73 u long, clavate........4, 7. Behmianum.
E. Spores 75-~100 u long, clavate-cylindrical..5. T, Walteri.

1. Trichoglogsun velutipes{Pk.) Durand.
Geoglossum hirsutum ver. Americanum Cke.
Geoglossum Americanum (Cke.)
Geogzlossum velutipes Pk,
Type: in herb. N.Y.S, HMus. From Northville, K. Y-

flants solitary or gregarious, sometimes cespitose,
up to 10 em. high, black or brownish bhlack; ascigerous portion
lancedlate, elliptical or subrotund, 1/5-1/3 the total length
of the plant, 3-15 mm. long, 4-10 mm. thick, more or less compressed,
rounded above, usually rathser sharply delimited from the stem:
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stem terete, somevhat flexuouws, 2-3mm thick, equal, black,
velvety. Ascil short stiptitate, clavate, apex narrcwed, pore
blue with iodine, 175-210 x 1l8u; spores 4, in a parallel fascicle
in the sscus, smoky brown, narrowed each way from above the
middle, 8~1ll-septate when mature, 115-1686x6-7 ul{mostly 130-150);
parannyses pale brown, cylindrical, sparingly septate, slightly
thickened and curved or uncinate at the tips; spines variable

in length, usually projecting 1/3-1/2 thelr length beyond the
asci, someiimes shorter, acicular, blsasck.

On soll, humus,or rotten wood, in late summer.
Vermont do North Carolina and Minnesota.

A well marked species known by the tetrasporous asci
and 8-1l-septate spores. The latter are commonly brosder and
stouter than those of typical T. hirsutum. I do not find the
length of the spines of dlagnostiec value., In two or three
specimens examined, ineluding the type of &. emericanum, they
project but little beyond the hymenium; but in all other gatherings
inecluding large numbers of ascomtat they are longer. There
seems to be more variation in the individual plant than there
is between groups. Both Gooke and Peck figure the asci with
4 spores, but the character &s not mentioned in the descriptims.
Gerard's original material is tetrasporous as is all the other
gseen. )

2. Trichoglossum hirsutum (Pers.) Boud.
Geoglossum hirsutum Pers.
?Geoglossum capltatum Pers.

Type: in herb. Persoon, at Leiden.

Plants solitary or gregarious, black, 3-8 cm. high;
ascigerous portion more or less elliptlical or lanceolate im*
outline, hollow, obtuse, more or less compressed, up to 1.5 cm.
long, 0.5-0.75 em. thick, usually not more than 1/5 as long as
the atem from which it is rather sharply delimited; stem terete,
equal, up to 6 em. long, 2-3 mm. thick, densely velvety, composed
of a fascicle of paralzel brown hyphae, 5-8 u thilck, looser in
the center, those at the surfage projecting as short, septate
hairs, giveing rise also to numerous aclcular black spines up
to 225 u léng. Ascl broadly clavate, apex narrowed, the pore
blue with iddine, 210-225 x 20-22u; spores 8, in a parallel fas-
clele In the ascus, brown, cylindrical-clavate, brosdest sbove
the middle, tapering each way to the obtuse ends, lb5-septate
at maturity, 100-160x6-7 u{120-150); paraphyses brown, cylin-
drical, septate, usually strongly curved or coiled at the
slightyly thickened tips, 3 u thick below, up to 8 u thick above;
hymenial spines numerous, usually prpjecting about 1/3 their
length heyond the hymenium, straight, acute, black, opaque,

8-10 u thick, varlable in length.

Un rotten wood or on humus smong leaves,not uncommon;

late summer. Ontario to Loulsana and the West Indies west to

California,

This species 1s readlly known from the others of

the genus by the long, regularly l5-septate spores, tapering
each way from above the middle. The form of the ascigerous
portion varies from almost rotund to lanceolate. In some
individuals may be found all gradations from minimum to maximum
length. G. capitatum Pers. is probably nothing more than a
form of T. hirsutum; but in the absence of specimens there can
be no certainty about it.
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Several specimens of Trighoglossum have come to
hand which are closely related to T. hirsutum but differ so
from the typical form as to demand special mention.
Forma variabile Durand, f. nov.
Spores 8 in each ascus, variable in length, 80-150 u
leng, B8-l4-septate, the majority ll-l4-septate,. Otherwigse
ag in the typical form.
The Knoxboro(N.Y.) collection 1s the most variable
in septation and gige of spores, but the majority have 11 or.
more septa. The spines project only slightly beyond the hymeniu.
The Newark(Del.) end Plowing Hock(N.C.)specimens are more constant
and agree closely in having spores ll-l4-septate, 105-150 u
long. The spines project about 1/3 their lenght, l5~septatespores
are extremely rare in the three gatherings.
This form may not be different from the forma Bras
bragilienge P. Henn.
Forma Wrichtli Durand, f. nov.
Spores 8 in each asgecus, 110- 140 u long, stout, 8-9
sepbate. Otherwise as in the typical form.
I have seen two specimens of this form gathered in
Cuba by Wright. Both are at Harvard. About four-fifths of the
spores have B or 9 septa, while a few scattered ones have 5, 6,
or 7. The spores are stouter than in the other forms of T.
hirsutum. This form will, I think, prove to be a distinet
speeciss. The apores exactly duplicate those of T. velutiges,
but there are 8 spores in the ascus instead of 4 as in that
species.

3. Irichoglossum Farlowi (Cooke) Durand. e
Geoglossum lMarlowl Cke.
Geoglossum velutipes Pk,
Iype: in herb. Xew, from ilassachusetts, Farlow.

Plants solitary or clustered, 2-3 together, gregarious,
2-6 cm. high: ascigercus portion lanceclate¥ in ocutling, not
sharply distinguished from the stem, brownish-black, about 1/3
the total length of the plant, 1-3 em. long, 3-5 mm. or more
thick; stem terete, egual, often flexuous, rardly somewhat
compresased, 2 mm. thick, 2-4 cm. long, black, densely velvety
with aclcular spines. Asci clavate, apex somewhat narrowed but
rounded, pore blue with lodine, 170-209 x 15-18 u; spores 8,
multiseriacve in .ue ascus, clugvate-cylindricael, tapering very
1little or not #k4 at all above the middle, fuliginous or brownish,
48-85 x 6 u(60-75), elther continuous or 1-3-5-septate: paraphyses
cylindrical, septate, curved to circinate at the somewhat
thickened tips, brownish above; spines projecting about 1/3-1/2
their length beyond the hymenium.
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in open grassy woods, on humus among leaves or in
moss; July-September Vermont to Florida and Mississipoi.

This species superficially resembles the others of
the genus but differs constantly in the shape, slze and septation
of the spores. HMassee considers this to be a synongm of T. Walteri,
but 1t differs constantly in the characters noted.
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4. Irichoglossum Rehmianum (B. Henn.) Durand.
Geoglossum hHehmianum P. Henn.
Type: at Berlin, from St. Catharina, Brazil, col.

Plants solitary, when dry 1.5-2.5 em. high; ascigerous
portlon 1/3-1/2 the total length, obovate, even or longitudinally
furrowed, rather irregular; stem terete, 102 cm. high, 1-1.5 mm,
thick, velvety with black spines. Asci narrowly clavate,
apex rounded, 175x 12 u; spores 8, multiseriate, clavate-cylindrical
straight or curved, fuliginous, at first 3-finally 7-septate,
55-73 x 4-5 u(B0-68); paraphyses pale brown, slightly thickened
above, straight or curved; spines projecting but little beyond
the hymenium.

On Soil, Blowing Hock, N. Carolina, 1901. E. J Durand.

I have felt Some little hesitation about referring
this single collection to the Brazfilian species of which I have
seen no authentic speeimens. ¥The spores agree with those of T.
Walterl in septation but are smaller and clavate rather than
cylindrical. In size and shape they closely resemble those of
® T, Farlowi. I have howsver, carefully studied material of
the latter species from nine states without seeing a single
7-septate spore. In the above described form the great majority
of the spores are 7-septate, and those with fewer dividions are
plainly immature. It is eclearly different from the other trich-
glosse which I have seen, and I refer it to T. Liehmianum on the
basis of the description only.

5. Trichoglossum Walteri(Berk. } Durand
teoglossum wWalteri Serk.
Type: in herb. Kew, from Australia.

Plants solitary or aggregated, 3-7 cm. or more high,
brownlsh black; ascigerous portion narrowly ellibtical to
lanceolate, obtuse, not distinct from the stem, 1/3-1/2 the
total length of the plant, 1-2 c¢m. long, 3-5 mm. or more wide,
compressed; stem terete or compressed, about 2 mm., diam., denssely
velvety with blaeck, aclcular spines. Asci clavate, apex narrowed,
obtuse, pore blue with iddine, 175-200 x 18-20 u; spores 8,
multiseriate in the ascus, clavate-eylindrical., not narrowed
nabove the middle, fuliginous or pale brown, 82-107 x B u(87-100);
paravhyses cylindrical, septate, curved at the tips which are
slightly thickende and brown. Spines acicular, projecting about
1/4-1/3 their length beyond the hymenium. _

Un rotten wood or humus; August-September. New Hampshire
to Alabama west to Hinnesota.

Hesembling other species of the genus externally but
well marked by the long, slender, nearly cylindrical spores
which become regularly 7-septate at maturity. In the Australisan
type the plants were sald to be "about 1 inch #hiph". The
American mategial is commonly much ¥6i# larser.
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7. Spathularia Pers,

Ageoma Ileshy, erect, stipitate, the ascigerous portion
spathulate, much compressed, fan-shaped, decurrent on apnosite
sides of the stem from which it 1s sharply delimited; bripght
colored; asci clavate, opehing by a pore; spores 8, fasciculate
in the ascus, filiform-clavate, multiseptate; paraphyses present.

Spathularis differa from other genera of the family in having
bright colored, spathulate or fan-shaped ascomata. The consitency
and spore characters_are those of Cudonia. The type speciles
is 8. flavida Pers.® 5. clavata (Schaeff.) Sacec.

I have been able to distingulsh only two species in Amerlda:
A, Stem pallid or yellowish pallid; mycelium pale yellow..l. S, clavata.
A.Stem p#ké¢ bay-brown, mlnutely velvety; mycelium orange..2.5. velutipes

1l. Spathularis clayvata(Schaeff.) SBacec.
Elvella clavata Schasff,
Spathularis flavida Pers.
Spathularia flava Pers.
spathularia flavida var. rugosa PK.
Spathularis rugosa Fk,.
Mitruliopsls flavida Pk,
Type: European, probably no longer 1in existence.

Plants solitary or usually gregarious, rarely cespi-
tose 2-3 together, sometimes growing in lines or circles, fleshy,
up to 10 cm., high, whole plant pallid when young and fresh,
then becoming yvellowlsh or brownish; ascirerous portion darker
than the geém¥ stem, much ¢ mpressed, fan-shaned, obtuse or
rounded, decurrent on opposite sides of the stem, even or
undulate or radiately rugose, sometimes contorted, or clavate
or almost capitate, occupying about 1/3-1/2 the total length
of the plant, up to 2 1/2 em. wide; stem hollow, smooth or
farinose, terete or somewh#at compressed, tapering slightly
upward, often swollen or bulbous below, -glightly brownish at
the base, up to 1 em. diam,.; attached by a pallid or yellowish
mycelium; flesh white; plants usually becoming yellowish brown
when dry. Ascl clavate, apex conspicuously narrowed often
submammi form, not blue with iodine, 100-125 x 12-14 u; spores
8, in & parallel fascicle in'the ascus, often twisted togetvher
sbove, smooth, clavate-filiform, mulitseptate, hyallne, 35-
65x2.5-3 PJ(40-50%; paraphyses filiform, branched, hyaline,
much curled or coiled at the apices, not thickened.

Un s0il or humus, but most commonly under pines
among the needles; July-October. New Brunswick te California,
rare or absent in the south.

A common species very variable in form and surface
features, but distinguished by the pale color of the whole
plant and the pale yellow mycelium. I can find no character
or combination of characters to separate 8. ruzosa Pk. from
this species. That species was said to have the clubs(
ascigerous portions rugose, the stem more velvety, the spores
ghorter , and to grow in circles. Kearly all descriptions of
European specimens mention the great variasbility of the surface
character.
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I have seen the type of HMitruliopsis flavida Ek,
and am compelled to regard it as a depauperate form of 5. clavata.
The structureal characters, consgistency, etc. are identical
in every respect. The paraphyses instead of bsing absent as
stated are abundant and typical; the spores measure 55-865 u
long, and the asclgerous portion, though narrow, is decurreit
on oprosite sides of the stem.
2. Spathularia velutipes Cke. & Farlow
Type: in herb. Kew, from New Hampshire, W. G. Farlow.

Plants solitary, or usually gregarious, occasionally
cegpitose several being united by a common base, up to 5 cn.
high, 1-3 wm. wide, fanshaped; ascigerous portion much compressed,
yellowisn to brownish-yellow, decurrent on opposite sides of
the stem, the margin rounded, even or often wavy or incilsed
or lobed, sometimes comtorted, about 1 cm. high,at the top;
stem varying from nearly terete or compressed to broadly exnanﬁed
and flattened above, rather rounded in outline at its junection
with the ascigerous part, 2-4 cm. high, uwp to 1.5 cm. broad
above, 3-5 mm. thick at the base, solid, bay-brown and minutely
velvely, attached by an orange mycelium; the plant shrinksd but
little in drying, the color becomes brownish and the stem more
or less longitudinally rugose or striate. Asci clavate, apex
narrowed, not blue with iodine, 80-105 x 10 u; spores &, in
a parallel fasciele in the ascus, kyaline, smooth, clavate-
filiform, straight or curved, becoming multiseptate, 33-43x2u
{35-40 u); paraphyses filiform, hyaline, branched, strongly
curved or colled at the tips.

On rotten logs, humus among 1eaves,gr especlally
on the ground under pines; August-September. ilew Hampshire
to Horth Carolina and Minnesota.

A common species easily known by the bay~bronw,
minutely velvety gtem, and the bright orance m;oelaum from which
the plants arise. Vooke, Massee and others give the measurements
of the spores as 55-60 u lonz, tut I have not succeeded in
finding one more than 43 u long and the majority mre less than
this. The species iz not uncommon in the vicinity of Ithaeca,
in the humus on the banks of glens., In the North Carolins
mountaing I found it very asbundant under pines. 3. velutipes
is evidently closely allied to S. rufa Swartz(not Nees), but

1s distinguished by the much smaller asci and spores.
8. Leotia Pers,
Hyoromitra Nees

Ascoma more or less gelatinous, stipitate, erect;
agscigerous portion pileate, horizontal, supported in the center,
bearing the hymenium spread over its upper convex surfsace,
sterile beneath; asci clavate, opening by a pore; spores
hyaline, oblong-fusiform, at first continuous, finally 3-5-
septate; psaraphyses present,

The type species is L. lubrica (Scop.) Pers.

bpecies of Leotia can be studied satisfactoriiy onyy
in the fresh, living conditlion. Some species change but
little in alcohol or formalin, but others, especially L. lubrics,
have their colors so modified as to be misleading., FPreserved
material of all specles to be of value must be accompanied by
carefully made notes on the form and colors. of the living plants.
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Mr., Geo. Massee 1n his minographof the Geoglosseae
Treats L. ®bipitata, L. chlorocephala and L. Stevensonl as
forms of L. Iubrica which "are in reality nothing more than
phases of development of the present species in passing from
north to south. The small, clustered form--Stevensoni Herk.
-~18 the more northern condition..... Then follows the typical
form; further south we get chlorodephala Sz,, and finally
passing into the warm subtraépical region, we have stivitata(Bose)
es-., the largest and darkest colored condition of the specles
sesv.in the United States the dark green forms being not un-
comwon, wihereas there are but few records of the typical form."
iy own fleld observations both in the north and south
have led me %o the conclusion that the "forms" mentioned have
no relation whatever to latitude. While I too regard L. Stevensoni
as a form of L. lubrica in the case of the others mentIoned the
the condition is different. L. #%4pv¥:stipltata is as common
in New York as in North Carolina. Its coloration is perfectly
constant in all localities and habitats and in all stages of
development. It is just as constantly different from all forms
of L. lubrica, which is ordinarily yellowishochraceous with a
greenish tint, or less commonly olivaceous. The hymenium of
L. lubrica sometimes assumes a deeper green in the last stages
of decay, but 1%t never spproaches the deep tkear aeruglnous
green of L., stipitata. Both species are commonly viscid-gelatinous
and translucent, but 1in rather dry situations the conslstency
is. firmer. L. ghlorocephald, on the other hand, is a plant of
dryer firmer consistency even when growing in very wet pltuations.
The stem of Leotia consists of three well defined la$ers.
In the center is a core of very loosely interwowen, branched,
slender hyphase. At the summit of the stem this tussue expanda
to form the whole sterile part of the head. On the surface is
a sSimilar cortical layer of varying thickness. Between the two
i3 denser mesal layer forming a cylinder the whole length of
the stem, the component hyphae of which are stouter and septate,
and cohere so0 slosely as %o resembké a pseudoparenchyma. At
the summit of the stem this tihissue fades out so that the core
and cortical layer become continuous just before the beginning
of the hymenium. The core sometimes bedomes hollow, and it and
the cortex are much more gelatinous than the mesal cylinder,
The following arrangement and descriptions of specles
are based primerily on a comparative study of the living growing
plants.
A. Plants entirely yellowishochraceous, sometimes
0LliVaCEOUS seererroreeseanesassronnnnsanssssssls Lo lubrica.
A. Hymenium seruginousgreen, stem white to
AR R . L, DN, N 5 BN ceeseses2, L, stipitata.
A, Plants entirely green, stem furfuraceous,
substance firm, plants slendere.cec.oses. +eve.0s L, chlorocephalsa.
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1. Leotia lubrica (8cop.) Pers.
Hilyella lubrica Scop.
Helvella gelatinosa
Type: Luropean, probably no longer in existence.

Plants usually densely cespitose, stipltate, more
or less viscid-gelatinous, ochraceous-yellow, often with a
greenish or olive tint, 3-6 cm. or more high; ascigerous portion
pileate, convex above, bhe surface often irregularly furrowed,
with a recurved margin, wrihkled or nodulose, 1-1.5 cm. or more
broad; stem terete or somewhat compressed , usually tapering
slightly upward, the adjacent ones often coalescing below,
sbout 1 em. thick below, 0.5 em. above, up to 5 em. or more
high, minutely squamulose, sometimes with innate greenish
gramiles. Ascl narrowly clavate, apices rounded, slightly
narrowed, not blue with lodine, 130~160 x 10-12 u; svores 8,

biseriate above, uniserlate below, hyaline, smooth, cylindric-
oblong to fusiform, ends obtuse or subacute, straight or curved,
18-28x 5-6u(20-23 u), at first continuous, then 3-8-guttulate,
finally becoming 5-7-septate; paraphyses filiform, branched,

the apices clmvate to piriform, hyasline, the tips agglutinated
by amorphous matter. '

On rich humus or sandy soil rarely on rotten wood,
in woods; July-Beptember. Ontario to Alabama and Iowa.

Leotia lubrica is perhaps the commonest me mber
of the Geoglossaceae in the eastern United States, frequently
occurring in considerable abundance. The great variability
of this species has long been a matter of comment, and many
of the forms early recelved names., No other species of the
family is so sensitive to the varying comlitions of its environment.
Ihe form, consistency, and even the color depend much upon the
character of the substratum as well as upon the situation of
the plant and the consequent amount of moisture mupnlied to it
In very wet situations or during rainy weather the plants are
swollen and soft watery gelatinous or tremelloss, but in drier
tises or in drier situations they are firmer and often cartilaginous,.
In all cases they shrisk much in drying.

Several different forms of Leotia have been revorted
from America which field studies have convinced me are environ-
mental states of L. lubrica. 8ince, however, certain of these
in extreme cases look quite different from the normal condition
it seems desirable to distingulsh them as forms.

Leotia lubrice forma Stevensoni(B.& Br.)
Leotia Stevensoni B.& Br,

Plants mostly clustered, of firm consistecney, entirely
greenish or ollvaceous, the stem slightly paler than the hymenium,
usually more or less furfuraceous.

On sandy or gravelly soil, coextensive with the typical

form.
While the normal color of well developed plants of

L. lubrica is ochraceous in tone one frequently meets with specimens,
especlally on sandy or gravelly soll contalning but 1little humus,
wihich are firmer in consistency, have a marked greenish or

olivaceous cast on both hymenium and stem, and have the latter

more or less furfursceous. These correspond to L. Stevensoni B, & br.,
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as nearly as one can judge from the brief original description
and from drled type at Kew. In several different localities
where material was abundant I have been able to tracé every
poasible gradation between this and the typical form in passing
from rich leaf humus to adjacent sandy or gravelly knolls.

Leotia lubrica forma Lloydii(Rehm)

Leotla chlorocephala var. Lloydiil Eehm.

Leotis punctipes Yeck.

Plants usually solitary, slender, entirely olive=-
ochraceous, rather firm. Stem furfuraceous especially above.
On drying the hymenium becomes nmcuh darker areen or ollve,
The stem olive~yellow,and more consplcuously beset with green
poinis.

Massachusetts to Michigan; August-September. Frobably
widely distributed.

Although the Magsachusetts collection was reported
as growing "among sphagnum" in my experience the form is more
often to be found on rich humus or on rotten wood on the banks
of ravines in rather dry situations. A Leotia collected at
Sorrento Springs, Fla., by Dr¥. Thazxter probably belongs here.

When the typlcal ochraceous form of L. lubrica grows
on the drier banks of ocur ravines its consistency is firmer,
sometimes alwmost cartilaginous, and the habit is conseguently
more slender than usual. This in my opinion is Leotia marcida
("F1. Dan.") Pers. 4&ll the specimens which I have seen calld
L. marcida are indistinguishable internaly from L. lubrica.

2. Leotia stipitata (Bosc) Schroeter, -
Tremella{Hygromitra) stipltata Bosec.
Hygromitra stipitata Nees
I.eotia viscosa Fr.
Type: from South Carolina, perhaps in Bosc's collection
at FPaduasa.

Plants solitary or clustered, stipitate, viscid-gela-
tinous, 3-8 ecm. or more high; ascigerous portion 1-2 cm. or more
broad, margin incurved toward the stem, even or irregularly
nodulose, hymenium clear deep aeruginous green, whitish below;
stem terete or tapering slightly upward, usualiyoure white or
less often with an ochraceous or orange tint, 2-4 em. high,

0.5-1 em. thiek, often beset, especially above, with minute green
sgquamules. 4scl narrowly clavaté-cylindrical, not or only
slightly narrowed, not blue with iodine, 118-150 x 10 u{130-140);
spores 8, biseréate Woiv# above, uniseriate helow, hysaline,
smooth, at first continuous, finally 5 or more septate, ends
obtuse or subacute, straight or curved, 16-28 x 5-6 u({20-24);
paraphyses filiform, branched, the aplces piriform, intense

green when fresh,

In rieh humus or soil especially among leaves in woods
or on the sloves of ravines; August-September. #aine to florida
snd Valifornia.
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The most beautiful asnd most clearly marked species
of the genus, with the habit of robust spetimens of L lubrica,
but the stem usually paler, and the hymenium intense aeruginous
green. 7This species 1g not uncommon about Ithaca and is abundant
in the North Carolina mountains, so that I have had good opportunity
to study it in all conditions of growth. The colors of the fresh
plant are constant under all conditlons of molsture, and during
all stapges of development. The green sguamules are most abundant
near the upper end of the stem, and are usuelly so minute and
scattered as to be visible only with a lens. They never give
more than the faintest tint of green to the surface. I have
seen no intergrading forms between this and other species. The
contrast in color between the hymenium and stem is very marked
and the plants appear extremely prett')y nestled among the leaves.
The hymenium imparts a deep green stain to paper #i¥ which it touches.

3. Leotla chlorocephala L. v. S.
lType: in herb. Phil., Acad. Nat, Sci. from Salem, N, Carolina.

Plants solitsry to densely clustered, subgelatinous,
entirely green, 1-5 cm. high; ascigerous portion hemispherical,
convex, margin inecurved, obtuse, hymenlium smooth or furrowed,
the margin often lobed or nodulose, pea-green to aeruginous,
2-10 mm. wide; stem terete, firm, the middle layer green, surface
densely squamose or furfuraeeous with green granules, l-4.5 cm.
#high,2-4 mm. thick, shrinking much in drying but the color changing
but little. Asci narrowly clmvate¥, apex rounded, not blue with
iodine, 125-150 x 10-12u, short stipitate; spores 8, subblseriate
above uniseriate below, hyaline or with a faint greenish tint,
narrowly elliptical to elliptical~fusiform, ends obtuse or subacute,
at first continuous finally about 5S-septate, straight or cueved, \
18-20x5-6 u; paraphyses filiform, branched, the apices fpiriform,
green.

On sandy soil in rich wooasz, on knolls, or along
wood roads or among mosses in ravines; August-September,. New
Hampghire to Alsbama,

This species may be known by the firm ¢lammy substance
which is opagque, not so translucent as In L. lubrics, the green
color of every part, and the furfuraceocus stem. The color of
the fresh plant corresponds very closely to that of Microglossum
viride with which it is often asscciated. One might well concelve
of 1%t as an M. viride with the form of a Leotia. Une mycologist
wrote me about a green "Geoglossum which becomes a Leotia in
the mountalns" The species is not uncommon in the mountalns
of North Carollna but seems to be rarer northward. The finest
growth I have ever seen was among Atrichum, on sandy soil within
a few inches of running water., In a ravine near Blowinrg Rock,
North Carolina. Although the moss was very wet the ascomata
retained their firm clammy consisteney so different from that
of L. lubrica in drier situationssin the same glen.

The name'chlorocephals" itself implies that the head

only is green.
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.
9, Vibrissea Fries

Ascoma Etipitate, pileate, soft, waxy or subgelatinous; aseci-
gerous portion hemispherical, bearing the hymenium on its uvoper
convex surface, sterile below; ascli long eylindrieal, narrow,
opening by a pore; spores 8, in a parallel fasclele and nearly
ag long as the ascus, hyaline, filiform, many-gseptate; paraphyses
slender.

Some writers have uni#led Cudonia with Vibrissea, but they
seem to me to represent two well marked generic types. It 1s
much preferable to limit the present genus to fungl with aguatie
or semiaguatic habit, soft-waxy or subgelatinous consistency,
very narrow cylindricel asci, and extremely slender, flliform,
hair-like spores, which are nearly as long as the ascus

The following quotation from FPhillips gives an excellent
idea of the habit of the genus: "All of the above specles of
Vibrissea grow on decayed wood which hag been for some time
immersed in water. Unlike the maJority of fungi, nearly the
whole of, if not all these plants require partial or compiete
immersion in water for their complete development, for which
reason they should be regarded as aguatie fungi. I have gathered
some hundreds of specimens of Vibrissea truncorum in idorth Wales,
nearly all of which Tlourished nnder water; and in the few cases
vhere they occurred above the surface of the water the branches
of wood on which they grew were entirely submerged.

The stem of Vibrissea consists of a bundle of rather stout,
varallel, septate hyphase, the cortical ones being constricted
at the septa so that a tisgssue reszembling pseudoparenchyma is
rroduced. The suberficial hyphae project as rather long, brown,
septate hairs. 4As the stem expands into the head the cortital
layer gives place to a pseudoparenchyma, which forms the inferlor
sterile surface, the subhymenial portion being hyphal.

Two specles of the genus occur in North America.

L. oo lEMRNAE R0 i Eiome W L SO . BN R B TR S Eruncorung s
A, Spores B85-100 U lONZieeeescasssvrsonsresassessle V, follorum,

1. Vibrissea truncorum (A.& S.} Fries,

Leotia truncorum A.& S,

Leotia clavus Fera,

Vibrissea truncorum var. albipes Pk.

Type: European

Plants solitary, gregarious or in clusters of 2-3,

4~-15 mm. #ghigh; asclgerous portion hemispherical-convex, margin
obtuse, 3-5 mm. diam., yellow, orange or reddishorange, rarely
pallid; stem terete, up to 1.5 em., high, 1-2 mm. thick, white
to bluishgray or brownish, minutely sguamulosey dup to minute
spreading hypha, rather darker below. Ascl slenderly cylindrical,
apex rounded, not blue with iodine, 200-325 x 5-6 uj; spores 8,
in a parallel fasclele in the ascus, hyaline, very slenderly
filiform, slightly narrowed toward each end, nearly as long as
the ascus, rultlseptate, up to 250x1 u; paraphyses filiform,
occasionally forked, the aplices somewhat clavate-thickened am

colored.

Un Wholly or partly submerged stleks etec., in brooks,
mostly in higher altitudes; June-August. Labrador to West
Virginla, Cascade Mts. ang #laska.
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This specles ls most common in cold mountaln brooks,
and seems to be abundant where it occurs. Dr. Farlow weites
thus of its distribution in the White Mts.: " This specles
which is seldom found in the lowlands of New England is a
common and characteristic species in cold brooks, and is
especially abundant along the torrants which fall into King's
and Tuckerman's Havines™. I have looked for 1t in vain in the
vicinity of Ithaca, N.Y. and in the mountains of North Baroclina,
Specimens reach their best development under water, where the
long svores project from the asci giving the hymenlum a silky
appearance, and by thelr mibration plve the name to the genus.

2. Vibrissea foliorum Thaxter sp. nov.

Plants solitary or gregarious, stivitate, of soft
consistency; asclgerous portion convex, 1-1.5 mm. diam., yellowish
orange; stem pallid, 2-3 times as long as the diameter of the
head, slender, translucent, slightly furfuraceous with rrojecting
hairs below. Asci narrowly cylindriecal, apex rounded, rot blue
with iddine, 150-180 x 5-6 u; spores 8, in a parallel fascicle
in the ascus, hyaline, slenderly filiform, 85-100xlu; paraphyses
filiform, hyaline, not exceeding the asci, simple or occasionally
forked near the distal ends, very slightly piriform-thickened
at the tips.

On dead oak leaves, acorn cups, etc. in a wetplace.
West Haven, Conn.,R. Thaxter. Type in herb. Harvard University.

Very similar to V. truncorum in color and habit, butb
differs 1n the semiaquatiec habitat, and more especially in the
smaller ascl and =pores.

10. Apostemidium Karst.
Gorgoniceps Karst.
Vibrissea Fhil.

Agscoma sesslle, turbinate or convex, soft waxy or sub-
gelatinous, hymenium spread on the upper convex or plain surface,
sterile below. 4&sci narrowly cylindrical, opening by a pore;
spores8, in a parallel fasclele in the ascus, hyaline, filiform,
many-septate, nearly as long as the ascus; paravhvses present.

Aquatic or semiaguatic fungi with the habitat and fructi-
fication fo Bibrissea but sessile. A condition exactly comparable
to this would be produced by removing the stem from a plant like
Vibrissea truncorum so that the ascigerous porticn would be
sessile on the substratum. Some specimens are narrowed below,
but there 1s never more than a suggestion of a stem-like base.

The genus Apostemldium is intermediate between the
Geoglossaceae and Wollisiaceae, but its structure is so similar
to that of Vibrisses that it seems best to place i1t near that

ZETIUS o

k.

The sterlle part of the ascoma of Apogtemidium consists

of two portioms. A thin subhymenial layer is composed of hyaline
interwoven hyphae. futslde of this is a pseudoparenchyma

composed of thin-walled, more or less radiating, polygonal cells
forming the bade, cortex and margin of the chip The inner csllls
have hyakine walls while the ectal ones are brown. The latter
often project sldghtly causing the strface to appear furfuraceous.
This structure is emactly %iWy that of Vibrissea trincorum.
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In some materlal specimens othermise resembling ascigerous
ascomata have the "hymenium 2 consisting of a dense mass of slender,
paraliel hyphae, with side branches at inservals, each bearing
at its apex a minute elliptical conidium about 3xl1 u. Such
specimens in general structure resemble the sporodochia of
some Tubercularisceous fingus. While I have seen no ascl or
paraphyses intermixed with siich conidiophores, nor conidiophores
in normal aschgerous ascomata, it seems prppable that the ome
foom 1s an imperfect or conidial condition of the other. The
two conditions occur intermingled on the same gtick, The asci-
gerous cups are rather larger amd more sxpanded than the others
and have a deeper color, otherwise there is }ittle gross differemce.

All the American material which I Have seem falls into
two groups as follows:

A. Parapljyses longer than the asci, repeatedly forked near the
aplices, the tips abriptly piriform,hyaline....l.A. Guernlisaci.
A, Paraphyses equaling the ascl, simple or rarelw
forked, the ends clavate-thickened,colored.......2.A. vibrisseoldes.
1. Apostemidium Guernisaci (Cr.) Boud.
Vibrissea Guernlisaci Cr,
Gorgonieceps Guernisaci(Cr.) Ssacec.
Gorgoniceps turbinulata Rehm
Type: from near bBrest, France.

Agcomata solltary or gregarious, sessile by a rather
broad base, turbinate or convex; hymenium plain to convex, blulsh-
pallid to orange-ochraceous, 1-4 mm. dlam., even or sometimes
wrinkaéd, -often with a dimple in the center, dark brownish-below,
somewhat furfuraceous. Ascl long, eylindriecal, apex rounded,
not blue with iodine, 225-300x5=6u; spores 8, in a parallel
fascicle in the ascus, hyaline, slenderly filiform, multiseptate,
200-250x1u; paraphyses numerous, filiform, hyasline, longer than
the asci} the apical portion(about as much as projects beyond
the asdl) repeatedly forked or fasciculately branched, the
tips abruptly piriform-thickened, hyaline, 4-5u thick.

On dead sticks and wood in water: May-August. New
England States and Washington.

Distinguished from the next species by the hyaline,
peculiarly branched paraphvses, which are longer than theasei.

The color of the hymenium seems to be quite variable
in this species. Crouan freres, Patouillard and Phillips
deseribe it variously as being white, greenish-yellow, ochraceous-
yellow, gray or bluish-gray. I do no think subdivisions of the
species can be made based on color. In August, 1904, I saw
a magnificent growth of this svecies near Halifax, Yorkshire,
England. The plants were growing on dead thorn branches in
a waterfall where they were constantly saturated by the spray.
The hymenium was a clear ochracdous to orange-yellow,

2. Apostemidium vibrisseoides(Pk.) Boud.
Helotium Wwibrisseoides Fk.
tVibrissea turbinata Phil.
?Gorgoniceps turbinata(Phil.)
Gorgoniceps Wwibrisseoides {Pk.)
Type: in herb. N.Y. State Wus. Hat. Hist., from New York.
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Plants gregarious, sessile, turbinate, £~3 mm.
diam.; hymenium plein Lo convex, varying in color from bluish
pallid to yellowlsh or ochraceous, base of the cup brownish.
Ascl long cylindrical, narrow, apex rounded, not blue with
iodine, R75~-300xb5~6u; spores 8, in a parallel fascicle in the
ascus, long filiform, hyaline, multiseptate, up to 250x1u;
paraphyses not num¥erous, slender, 1-1.5 u thick below, simple
or occasionally forked, the aplcal portion clavate-thickened,
colored, up to 6 u thick, about as long as the asci.
Decaying sticks lying in the water; Nay-July.
New Hampshire to New York.
In Aupgust, 1904, in company with Kr. Chas. Grossland,
I collected several specimens near Halifax, England, which
belong to this species. They were growing on dead sticks,
etc., in a small rivulet, and showed all gradations in color
from horn-color to ochraceous.
11. Cudonia Fries .

Ascoma stipitate, erect, fleshy-leathery; ascigerous portion
pilleate, hymenium on the upper convex surface, sterile beneaf,
margin acute, incurved toward the stem; asci clavate, opening
by a pore; spores 8, hyaline, clavate-filiform, multiseriate
or fasciculate In the upper part of the ascus, multiseptate}
paraphyses present.

A genus closely related to Vibrissea with whieh 1t is united
by some writers. Tt seems to be sufficiently distinct in the
terrestrial hsbit, more leathery consistency, acute ma rgin,
short, clavate ascli, with the spéres clavate-filiform and a
little more than one half the length of the ascus.. ‘ -

The veil alreadydescribed as covering the young hymenium
has been observed only in C. lutea, but will doubtless be found
to be a feature of other species.

Three specles occur in North America.

A. Spores 30-45 u long; plants pale brownish to buff,

often with a rogy tint...... . ivvieevienensnnnsan.ls €. eireinans.
A, Spores 45-78 u long; plants entirely yellowish.....2. C. lutea.
A. Spores 18-25 u long; cap ochraceous wtem white.....3. C. ochrolesuca.

L. Cudonia circinang(Pers.) Fr.
Leotia circinans Pers.
Vibrissea circinans{Pers.) Hazsl.
Type: European, in herb. Persoon, at Lelden.

Plants solitary or gregarious, flebhhy, becoming
more distinetly leathery in drying, 2-~6 em. high; ascigerous
portion ¥ 0.5-2 cm. broad, rather thim, margin acute and re-
curved, even or undulate, hymenium convex, even or wrinkled
or convoluted, cream-buff with a falnt roey tint, or sometimes
yellowish or pale brownish; stem tappering slightly upward,
often stout below where 1t is 2-10 mm. thick, 1.5-5 mm thick
above, darker than the hymenium especially belwo, often longi-
tudinally striate especially abWove, the striae being prolonged
as radlating veins on the lower side of the cap, somewhat
farinaceous, sometimes becoming hollow in age. Asci clavate,
apex narrowed, not blue with lodine, 85-130 x 8-10 u (100-115u);
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spores 8, fasciculate, hyaline, smooth, clavate-filiform,
broadest above the middle or at the distal end, 30-45x2 u
(34-401) ; varavhyses hyaline, filiform, strongly curved above,
8bf often branched, tips only slightly thickened, 2u thick.

On rotten wood ar humus smong leaves; often under
coniferous trees; July~September. Newfoundland to Colorado
and Albertsa, principally northward.

This species is much less common in the east than
C. lutea, from which it differs in color and shorter spores.

2. Cudonia lutea (Pkx.} Sacec.
Vibrissea lutea Pk.
Leotia lutea (Pk.) Cke.
Type: in herb. N.Y. State Mus. Nat. Hist., from North
Elba, N. Y.

Plants solitary or gregarious, rarely clustered, 1l-
6 cm. high, but usually about 3 wmm., flehsy-leathery; asci-
gerous portion pileate, convex, the margin acute, reflexed,
hymenium when young covered by a volva-like membrane whigh
later cracks irregularly and falls away leaving remnants
attached to the marsin, usually slightly depressed above, some-
times furrowed, beautiful flesh-color to orange~buff, the under
surface often with radiatid¥ng striase which continue down the
Stem, 5-15 mm. diam.; stem terete or slightly compressed,
sometimes inflated below, even or longitudinally striate, mealy,
pale yellow, 1-5 cm. hgih, 2-5 mm. thick. When dry the whole
plant becomes about the color of chamois skin or of Otidea
levorina. A4sci clavate, apex narrowed, not blue with iodine,
variable in sige, 102-170x10-12u; spores 8, ina fascicle in
the uoper part of the ascus, hyaline, smooth, with a hyalin¢
gelatinous sheath, clavate-filiform, lower end acute, not
narrowed abowe the middle, 45-78 x 2 u(55-65 u); paravhyese
filiform, branched, not thickened but strongly circinate at
the tips.

OUn decaying leaves in thickets, rarely on rotten
wood, chestnut burrs, etc.; August-September. Ontaris to
Tennessee, eastward.

This species is distinet from the preceding in
the yellow color of every part, and in the longer spores.

The finest develppments of Cudonla lutea are to be found
on rather dry dead beech leaves in beech thickets, where the
plants often spread over considerkble arsas.
3. Cudonis ochroleuca (C.& H.) Durand
~ "Leotia ochroleuca Cke. & Hark.
Vibrissea ochroleuca{G. & H.)
Type: in herb. kew, from San Rafasel, California.

Plants scattered, stipitate, pileate; ascigerous
portion convex, "ochroleucus", 6 mm, diam. when dry;’stem
slender, flexuous, White,“longitudinally striate or rugulose,
8-10 mm. #high; whole plant when dry dark reddish brown,
substance apparently not subgelatinous. Asci clavate,
glenderly stipitate, apex narrowed, not blue with iodine,
75-100x 8-9%u; spores 8, multiseriate in the ascus, clavate-
filiform, acute at each end, hyaline, 3-more-septate, 18-25x2u;
paraphyses flliform, very slender.

On damp ground, San Rafael, Cal,, Mar., 1880.

If the color of the fresh plant was as described it has entirely
changed in the dried material. The svores are wmuch shorter than
in other species of the genus. So far as I know it has not been
found since its original discovery. ?4c.a‘q“7
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