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PLATE 36

I

Calvatia cyathiformis. No. 7162







PLATE 37

Calvatta fracilis. Urbana, Illinois [above] ; London. Can. [below]
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LYCOPERDACEAE 79

Illustrations: Hollos. 1. c, pi. 22, figs. 1-7.

Lloyd. I.e., pi. 64, tigs. 1-4. 1905.

Morgan. 1. c, 14: pi. 2, fig. 8.

680. On oak trees among moss about 5 or 6 feet from the ground, September 19, 1908, and on Cupres-

sus trees in a yard, Oct. 9, 1908.

°75a. In moss on a cedar tree, Dec. 9, 1913. Spores as usual, 3.2-3.6ji thick.

3221. On trunks of oak and hickory, Jan. 22, 1919. Spores smooth, spherical, 3-3. 7m, with a distinct

oil drop and often a short mucro.

7513. On bark of living white oak, Sept. 18, 1924.

Asheville. Beardslee.

Yadkin College. On branch of limits alata, Sept. 16, 1922. Coker, coll. (U. N. C. Herb.).

Hillsboro. (Curtis Herb.)

South Carolina. Aiken. Ravenel, Fungi Amer. Exs. No. 14 (N. Y. B. G. Herb, as L. leprosum).

New Jersey. Newfield. On mossy stump. Ellis, coll. (N. Y. B. G. Herb., as L. leprosum?).

Ohio. Cincinnati. (N. Y. B. G. Herb, from Morgan Herb., as L. calyptriforme Berk.)

Missouri. Perryville- Demetrio, coll. Rabenhorst-Winter, Fungi europaei, No. 3535, as L. leprosum

(N. Y. B. G. Herb.).

Lycoperdon pyriforme Schaeff.

Plates 49, 50 and 113

Plants pyriform, often crowded, up to 4.5 cm. broad and 4.5 cm. high, usually

much smaller; color red-brown when dry or old, paler when fresh; cortex composed of

minute warts, spines and granules which are very persistent and rough to the touch like a
file; sometimes cracked into distinct areas. The apical pore is very slow to form, often

taking three weeks or a month to appear after full size is reached. The plants are con-
nected with the wood and with each other by conspicuous, pure white strands of my-
celium. Gleba changing through greenish yellow to deep olive-brown at maturity;
subgleba rather small, occupying only the constricted base, the chambers very small.

Spores spherical, smooth, with a large oil drop, deep olive-brown when fully mature,
3.3-4.3/* in diameter. Capillitium branched, brownish olivaceous, main threads from
3.5-5.5^ in diameter, averaging about 3.7/z, tapering to the tips.

The spores and capillitium of our plants have been compared with those of Peck's

collections, and were found to agree. The species is often found in immense quantities

on rotten logs and stumps and rarely in the ground. The entire plant is very persistent

and after maturing in the fall may pass the winter with little change, and be found in

good condition in the spring. It is edible and when found is abundant enough to be

of use.

Illustrations: Dufour. Atlas des Champ. Comest. et Yen., pi. 74, No. 170. 1891.

Gillet. Champ. Fr. (Gasteromycetes), pi. 14.

Hard. Mushrooms, pi. 62 and fig. 470.

Hollos. 1. c, pi. 20, figs. 4-12.

Krieger. Nat. Geog. Mag. 37: 418, 419. 1920.

Lloyd. I.e., pi. 48. 1905.

Marshall. Mushroom Book, pis. opposite pp. 125 and 134.

Michael. Fuhrer f. Pilzfreunde 2: No. 200. 1918 (2nd ed.).

Murrill. Mycologia 6: pi. 127. 1914.

Patterson and Charles. U. S. Dept. Agric. Bull. 175: pi. 34, fig. 1. 1915; also Farmers' Bull.

796, fig. 17. 1917.

Yittadini. Monog. Lycoperd., pi. 2, fig. 9. 1842.













































92 THE GASTEROMYCETES OF THE UNITED STATES AND CANADA

maturation. There is no breaking away of a superficial part. At maturity a small

apical pore is formed.

Spores color of the gleba, spherical, 3.2-4.3/j. thick, with rather thick wall, a distinct,

small mucro and a large oil drop, quite smooth in some plants, in others with the walls

faintly warted or pitted, appearing radially striate. Outside of the main brownish
wall a faint hyaline coat may be seen under high power. Basidia (of No. 5211) short-

clavate, stout, 4.5-5.5 x 9-1 In, with 4 or in many cases only 2 long sterigmata visible

at one time. CapiHitium color of the gleba and composed of long, delicate, branched
threads that are attenuated at the ends and are about the width of the spores, some up
to 6.5^i thick; walls more or less pitted, the larger threads usually more pitted than the

smaller ones.

This is a rather common little plant in Chapel Hill in open places, fields and yards.

It is a puzzling species due to variation in the spores which is not associated with any

other character we can make out, such as size, subgleba or surface. The capillitium is

the same in all. None of our plants has a subgleba.

Some collections that we are retaining in L. pusillum are intermediate between that

and L. oblongisporum, as No. 5211, which has spores that are mostly oval and pointed

toward the mucro, smooth to very minutely punctate.

98. In grass on ground in cemetery, Nov. 10, 1911. Spores minutely asperulate.

2209. On bare soil under cedars, June 23, 1916. Spores 3.2-4.3^.

5202. On ground among grass and moss, June 19, 1922. Spores 3.2-4.2^ thick, all minutely spiny

and only a few with a mucro.

5390. Sandy old field, July 23, 1922. Spores appear smooth in water even when magnified 2160 times;

warted, however, under same magnification when nearly dry.

Also Nos. 1003, 1025, 3268, 5211.

Asheville. Beardslee, coll.

South Carolina. Ravenel, coll. (N. Y. B. G. Herb.). Spores smooth, 3.4-4^ thick.

Florida. Gainesville. Couch, coll. (U. N. C. Herb., Nos. 7256-7259, 7264, 7265). Spores (of No.

7259) smooth or nearly so, 3.5-4.2m thick, with a mucro.

New Jersey. Newfield. Ellis, coll. (N. Y. B. G. Herb, and U. N. C. Herb.). Spores spherical,

minutely warted, 3.5-3.8/1.

New York. Newcomb. House, coll. (Herb. N. Y. St. Mus. and U. N. C. Herb.). Spores minutely

rough, 3.6-4/i.

Wisconsin. Blue Mounds. (Univ. Wis. Herb, and U. N. C. Herb.) Spores smooth or nearly so,

3.4-3.8/1.

North Dakota. Kulm, Aug. 1909. Brenckle's Fungi Dakotenses No. 93 (Path, and Myc. Herb., as

L. cepaeforme). In size some of these specimens approach L. cepaeforme, but there is no sub-

gleba. Spores spherical or subspherical, 3.5-3.8^, smooth, usually with a mucro. Capil-

litium rather pale and irregular, encrusted, up to 7.4ju thick.

Pacific Coast near Canadian boundary. Dearness, No. 5550. (U. N. C. Herb.) Spores minutely

warted, 3.5-4.2/i.

Lycoperdon polymorphum Vitt.

L. cepaeforme Bull.

Plate 113

Plants subglobose, often contracted into a stalk-like base, and characteristically

with a conspicuous, stout root which may ramify in the earth and connect individuals

of a group; size variable, 1.3-3.5 cm. broad and up to 4.5 cm. high. Peridium in the
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dry state tlull brown to olivaceous brown, varying to a brighter reddish yellow, thin

and papery, in the Wyoming plain noted below, really divided into two extremelj thin

layers, the outer of which ma] 01 may not scale ofi in pan; the surface dotted with

minute, scattered, persistent Seeks <>r nodules or varying to more closely plat ed granular

particles. Gleba dull olivaceous brown at maturity; Bubgleba obvious to large, filling

the stalk-like base, about the same color as the gleba and remarkable in iis compai I

structure with chambers so small as to be invisible, thus easily separating this species

from all other American species of /.v. ojnrdoti (Calvotia ruloo flaw has no chambers

at maturity).
Spores (of plant from Wyoming) smooth or rarely faintly dotted, spherical, 3.4 4/i,

with a conspicuous "il drop and sometimes a short pedicel. Capillitium threads

branched, averaging about T7^ thick.

Gregarious on earth in open places. We have not found it in North Carolina, but

it is reported from a number of eastern stales, and the < rjuiclonv.c form is said by l.loyd

to be common. This last form is the more spherical one without a stalk like base. In

plants we have from Wyoming, kindly sent us by Mr. Simon Davis, both forms are

well represented and apparently from the same collection. One of the plants has as

distinct a stalked lease as thai from Kurope shown by Lloyd on his plate 52, fig. 4. We
have agood European specimen from Rome]] (Sweden) which agrees with the Wyoming

plants in every particular except that the peridium does not divide into two papery

layers in age (spores smooth, id 4/j); also one from Ton cud ( Portugal) which is similar

(spores smooth, 3.S 4.2/j, rarely with a short pedicel).

This species is closely relai ei I to /.. pusillum, and Lloy.l thinks thai they intergrade

With us I., pusillum is a very common little plant without subgleba, and it doesnot vary

here to the larger forms of the above description. Its root is distinctly more slender

than in L. polytHorpkum of the same size. Its spores are Indistinguishable, l.loyd

shows forms of this species from Australia with several plants of a colony connected by

underground rhizomorphs (Myc. Notes, p. 730, fig. 1096). If is interesting to note

that some of our plants from Wyoming show this character clearly.

Cunningham gives the spores of the present species as 1.5 5.,5/j. Other characters

agree well with the above. It is supposed bv some authors, as Hollos, that /.. poly-

morph urn is the same as L.furfuraccuni SchaelT., a species which is insufficiently known.

Illustrations: Hulliard. Herb. Fr., pi. 435, fig. II (as L. ccparforme).

Cunningham. Trans. N. Z. Inst. 57: pi, S, lie;. 12. 1926.

Hollos. 1. c, pL 21, figs. 19 23{uL.futfvractUM).

Lloyd. My.. Work-, p] 34, figi, l o; pi. 52; pi. S3, figi i i (u L. upotform); pi. 65, tins. 1-7

(as / me).

Morgan, Joum.Ciii.Soc. Nat. Hist. H: pi. 2, Mr. ') (as /.. ccimcformt).

Vittadirii. Moii.. I -.
,

pi. >, lie,'. 7.

Wyoming. Pitchfork. Simon Davis, coll. (U. N. ('. \l- rfa

Reported also from many other states (tee Lloyd,
. p. 2.14).

Lycoperdon coloratum Peck

Plants Bubglobose, up to 3 cm. thick, pinched in at base, firmly attached cither by

one conspii UOUI trand or by more numerous white libers which may often be seen to

connect beneath the surface small Bclerotia like initials. Color from lirsi appearance
until near maturity a brilliant golden yellow; surface dotted with minute, harsh, dis-

\J*l\ "*
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Illustrations: Hard. Mushrooms, fig. 473.

Lloyd. Myc. Works, pi. 86.

Marshall. Mushroom Book, pi. opposite p. 128.

79. In a corn field, October 12, 1909.

3903. In pine woods, Nov. 11,1919.

5200. Strowd's pasture, June 17, 1922. Spores 3.7-4.2 x 4-5m, with pedicels about 12m long.

5919. On ground in pasture, Nov. 22, 1922. Spores 3-4 x 4-5.5/i. Capillitium threads up to 5.5m thick.

Also Nos. 537, 1018, 1428, 1520, 2438, 3010, 5361, 6094.

Asheville. Beardslee.

Flat Rock. Memminger, coll. (N. Y. B. G. Herb.).

South Carolina. Hartsville. Coker, No. 1545. In a sandy cow pasture, June 12, 1915. A very stout

form, up to 14.5 cm. broad, but the spores and all other characters just as in the Chapel Hill

plant.

Georgetown. Coker, No. 6015. In sandy woods pasture near Silver Hill, Dec. 29, 1922.

Florida. Couch, coll. (U. N. C. Herb., No. 7276). Also collections by Weber and Walker.

Clearwater. Rousseau, coll. (U. S. Nat'l. Herb., as B. ohiensis).

Alabama. Auburn. Earle, coll. (N. Y. B. G. Herb., as B. ohiensis).

New York. Botanical Garden. Murrill, coll. (N. Y. B. G. Herb., as B. ohiensis).

Indiana. Gentry, coll. (N. Y. B. G. Herb., as B. ohiensis). Main threads of capillitium about 11m

thick. Spores oval, smooth, 3.4-4.2 x 3.7-5.5m, with a pedicel up to 10m long-

Bovistella echinella (Pat.) Lloyd

Plate 114

Plants small, subglobose, 5-8 mm. thick, attached by a short, blunt, sandy pad;

when young, white with a thin, continuous, felt-like or granular cortex, at maturity

becoming dark brown and papery with scattered white flecks, in age practically de-

corticated. Mouth apical, definite, becoming fimbriated or toothed. Mature gleba

olivaceous brown, glebal chambers minute and irregular; subgleba practically none.

Spores (of plant from Lapland) subspherical, 4.2-5.5//, apparently smooth but with

radial lines showing in the wall, furnished with slender, tapering pedicels up to 8.5//

long. Capillitium of separate units, but threads long and slender and less frequently

branched than in most species of this genus or of Bovista; main threads about 5.5//

thick.

This little species has been collected in a number of widely separated places. The

original collection was from Ecuador, and we have specimens from North Dakota and

Lapland. Dr. R. E. Fries has also reported it from Lapland, and Lloyd reports it from

Michigan. This last is the only record, so far as we know, from the eastern United

States.

We have examined a part of the original collection from Ecuador, kindly sent us by

Patouillard himself, and find it to be just like our collection from Lapland. The capil-

litium is of long, slender branched units with main threads only about 6.5// thick; spores

subspherical, 4-5.2 x 4.8-5.8// with slender pedicels up to 12.8// long, the walls of the

spores showing faint radial lines. Patouillard describes the spores as echinulate, but

we see only faint lines with no projection in optical section.

Lloyd describes from Massachusetts Bovistella Davisii (Myc. Notes, p. 286, pi.

89), which from the description can hardly be distinguished from the present species.

We have not seen an authentic specimen.
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Illustrations: Fries, Th. (". E. Sveriges Gasteromyceter, fig. 21.

Lloyd. Myc. Works, pi. 89, figs. 1 and 2.

North Dakota. Anselm. On mossy sod in sand hills. Brenckle and Stevens, colls. (N. Y. B. G.

Herb, and U. X. C. Herb.). Spores 3.6-4.4/1, with a slender pedicel up to 8.2m long- Capil-

litium of long, branched units, about 4.8^ thick in largest places, olivaceous under the

microscope.

Michigan. Reported by Lloyd.

Swedish Lapland. Abisco. On grassy railroad embankment, summer, 1921. Coker, coll. (U. N.

C. Herb.).

BOVISTA Pers.

Plants spherical, attached centrally at the base, the outer peridium thin, fragile,

flaking off at maturity and leaving exposed the smooth, thin, distended, metallic-looking

inner peridium which opens by an apical pore, becomes detached from the ground, and
is blown about like a light ball, puffing out the spores. Capillitium not connected
with the peridium, but composed of separate units which branch dichotomously or

irregularly and end in tapering points. There is no sterile base. Spores dark brown
or purplish brown, in one of our species with a well developed pedicel.

The genus is remarkable in its tumbling habit (shared by Mycenastrum and to a

less extent by Disciseda*) and the inner peridium is especially adapted to this end by the

retention of its shape as an inflated ball and by its firm, parchment-like, resilient tex-

ture. These balls are rolled about by the wind and the spores shaken out by degrees

through the apical mouth or slit. They are very durable and in mountain pastures old

plants of the preceding year may still be found in good condition.

Lloyd considers B. montana Morgan the same as B. pila.

Literature

Bonorden. Die Gattungen Bovista, Lycoperdon u. ihr Bau. Bot. Zeit. 15: 593, 609, 625. 1857.

Cunningham. The Genera Bovista and Bovistella. Proc. Linn. Soc. N. S. W. 50: 367, pi. 37. 1925.

Lloyd. The Bovistae. Myc. Notes No. 12: 113. 1902.

Massee. A Revision of the Genus Bovista. Journ. Bot. 26: 129. 1888.

Morgan. Journ. Cin. Soc. Nat. Hist. 14: 144. 1891.

Petri. Flora Italica Cryptogama (Gasterales), Fasc. 5: 60. 1909.

Rolland. Observations sur le Mycenastrum corium Desv. et sur le Bovista plumbea Pers. Bull. Soc.

Myc.Fr.22: 109. 1906.

Tulasne, L. R. and Ch. De La Fructification des Scleroderma compared a celle des Lycoperdon et des

Bovista. Ann. Sci. Nat., 2nd. ser. 17: 5, pis. 1 and 2. 1842.

Key to the Species

Fruit bodies above ground, of moderate to large size

Spores spherical with a short pedicel B. pila (p. 97)

Spores oval with a long pedicel B. plumbea (p. 99)

Fruit bodies subterranean until exposed by rains, etc., small; spores oval with a long, wavy pedicel

B. minor (p. 99)

Bovista pila B. & C.

Plates 60 and 114

Plants globose or subglobose and irregularly pinched and lobed downward, 6-9

cm. in diameter, attached abruptly below by a single, small cord which breaks at

• Disciseda does very little tumbling, the flat shape with one side heavier not adapting it well to that habit. It is, how-
ever, detached from its place of growth at maturity and knocked about by rain.





























PLATE 64

Geaster limbatus

Burlington, Wisconsin [lower right]; Kansas, Xo. 8252 [other three]
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mouth and smooth outer surface. Lloyd now considers his G. Morganii a synonym of

G. Archeri Berk. (Hooker's Fl. Tasm. 2: 264, pi. 183, fig. 9 bis. 1860) but compared
with American G. Morganii, the lobes of G. Archeri are more slender and tapering, and
the outer surface differs in not being cracked. The fleshy layer looks quite different

and has a hard, cartilaginous appearance with few cracks, instead of the softer, more
leathery appearance of the rimose fleshy layer in G. Morganii. The spores are the same.

The type material of G. Archeri at Kew consists of two separate mounts of one open

plant each, both from Tasmania (Archer, coll.). The plants have long, tapering and
twisted lobes, rather pliable ; fleshy layer thin, continuous ; outer layer with texture of

leather, not cracked in radial lines; spore sac deep brown, glabrous, mouth apparently

as in G. Morganii, but somewhat obscured by pressure. Spores (of No. 28) spherical,

regularly warted, 3.4-4yu thick (pi. 116, fig. 14).

Illustrations: Lloyd. The Geastrae, figs. 31-36.

Morgan. North Amer. Geasters, fig. 3 (as G. striatus).

Delaware. Commons, coll. (N. Y. B. G. Herb.).

New York. Chippewa Bay. Phillips, coll. (Path and Myc. Herb.). Spores minutely warted, 3.i-Aii

thick.

Massachusetts. Peabody. Mackintosh, coll. (Lloyd Herb.). Fine lot with buttons.

Ohio. Underwood, Morgan, Lloyd and James, colls. (All in N. Y. B. G. Herb.).

Columbus. Brewer, coll. (Lloyd Herb.)

.

Cincinnati. Lloyd, coll. (Lloyd Herb.).

Dinwood. Lloyd, coll. (Lloyd Herb.).

Indiana. Underwood, coll. (N. Y. B. G. Herb.).

Illinois. Urbana. McDougall, coll. (U. N. C. Herb.).

Geaster saccatus Fr.

Plates 65, 115 and 117

Buttons gregarious, not caespitose or crowded, 7-12 mm. thick, 7-14 mm. long,

including point, when fresh, entirely subterranean or half exposed, abruptly pointed by a

short small mucro about 1.5 mm. long; surface nearly clean, tomentose to spongy-felted,

ochraceous to buff. Rays about 5-7, upright or revolute, the base strongly saccate.

Fleshy layer when fresh pallid, faintly or distinctly pinkish, about 0.8 mm. thick.

Spore sac light or dark drab, glabrous, dull; peristome, broadly conical, definite, sur-

rounded by a paler depression or much paler all over (at times nearly pure white)

;

mycelium attached only as a basal strand, the submerged part of the plant, which is

more often all in the button, not binding trash to it, but coming up nearly clean, the

mycelium forming a powdery-looking, mouldy layer about 1 cm. from the surface.

Spores (of No. 7350) spherical, minutely asperulate, 3. 5-4. 3m-

In Chapel Hill we find this only under cedars, but the Florida collection was under

oaks, though otherwise exactly like the others, the whiter peristomes being matched in

some of our collections. Our plants are very small, only 6-15 mm. wide when open in

the dry state, and they look most like G. mirabilis. That is separated by the strictly

epigeal and crowded habit, absence of point, strigose surface and entirely different

mycelium. The tropical form of saccatus may run much larger than ours, but there are

intermediate sizes. What we are calling the northern form of saccatus runs somewhat

larger than ours and has much smaller spores.

There is still some doubt as to what the true G. saccatus is. As Fries described it,





















































PLATE

Geaster coroxatus. No. 3881

Fresh condition
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Canada, London, nearness, coll. (TJ. N. C. Herb.).

Transvaal. Pretoria. Evans, coll (Lloyd Herb.).

New Zealand. Rangitata. Barker, coll. (Lloyd Herb.).

Geaster coronatus (Schaeff.) Schroet.

G. minimus Schw. (.not Gcastrum minimum Chevallier)

G. marginatus Yitt.

G.quculrithluni Pers.

G. Cesalii Rabenhorst

Plates 71, 72, 115 and 116

Tlants when expanded 1.5-3.5 cm. broad and up to 3.3 cm. tall excluding the basal

cup when present; outer peridium splitting into 4-8 strongly recurved or rarely hori-

zontal lobes, the mycelial layer often being stripped off and remaining as an obscure

weft which holds together a hollow mass of earth or trash out of which the plant was

lifted, the tips of the rays attached to its margin (typical or fornicate form); in other

cases the mycelial layer with the adhering trash is lifted with the plant and forms a

more or less' persistent coat on the outer surface (form minimus) ;
fleshy layer brown,

cracking and often seceding in large part from the rays, the central part most persistent

and at times forming a low collar around the base of the stalk. Inner peridium ovoid

to oblong, 4-14/j thick, brown to umber or slate color, the surface, except when weather-

worn, powdered with minute glistening particles; stalk distinct, about 1.5-2.5 mm.

long and expanding above into a ridge which in some specimens may have an acute rim

like a little collar. Mouth delicately fimbriated, not sulcate, low, abruptly or gradu-

ally elevated from a nearly flat, sharply defined silky area which is outlined by a groove.

Columella in mature plant not obvious.

Spores (of No. 3881) dark smoky purplish, distinctly rough, 4-5. 1/x thick, most

about 4.5/1. Capillitium threads up to 6m thick, not sinuous and branching rarely if

at all.

This species has been confused with G. fornicatus both in Europe and America

and it is treated under the latter name by Morgan. We are following Lloyd and Hollos

in using the name G. coronatus for the present species. The true G. fornicatus, as now

understood, is usually larger and is easily distinguished by the absence of a well defined

mouth area, the different surface of the spore sac, and by the smaller and less strongly

warted spores.

The type of G. minimus in the Schweinitz Herbarium is just like the usual G.

minimus of herbaria; the spores distinctly warted, 3.7-4.4ju thick. Another authentic

specimen of G. minimus from Schweinitz, now in the Michener Herbarium in Washing-

ton, is just like the form that we are calling G. minimus. Lloyd has seen the plant in

the Schweinitz Herbarium and says that it is the same as the minimus form. We find

it impossible to distinguish between G. coronatus and G. minimus. If the mycelial

layer with its trash remains attached and is lifted when the rays bend back we have

the minimus form, if not it is the coronatus form, and both forms with intermediates

may occur in the same colony. Smaller size does not distinguish minimus, as we have

seen the fornicate form with the inner peridium less than 5 mm. thick.

In several plants in our collections the ridge around the expanded top of the stem,

which is often obvious in stalked species, is terminated by a distinct, fimbriated frill,

recalling the broader frill of G. Bryantii. The last mentioned is distinguished by its

sulcate and more narrow and elevated mouth, by the distinct columella and by the
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1.5-2.5 cm. when dry; growing in the soil and partly exposed when fully grown; sur-

rounded until maturity by a thickish cortex (outer peridium) the upper and thicker part

of which remains attached to the inner peridium by a layer of spongy fibrous material,

the lower part tearing irregularly from the upper and separating more or less completely

from the inner peridium and remaining in the ground as broken and inconspicuous

fragments. The upper part with the inner peridium attached is now free and is easily

knocked out of the cup-like lower part by rain, etc., turning over so that the exposed

part of the inner peridium is now above. A small torn hole now appears at the place of

attachment of the stalk, in the center of this upturned base, and the spores begin to

escape. The cortex is a sand case held together by the woven white mycelium. The
inner peridium is rather firm and rigid, pale brown then silvery gray to slate gray in

age, minutely granular or scurfy on the exposed (lower) part, densely scurfy above
under the cortex. This thick spongy tissue above and thin granular layer below are the

remains of a watery translucent layer, 0.6-1 mm. thick which lay between the more
fibrous layers in youth. The inner peridium is very indistinct in sections when fresh,

becoming conspicuous on maturing and drying. The whole plant shrinks to scarcely

more than half its original size upon drying. Glebal chambers extremely minute,

5-25/1 wide, but often longer; no definite tramal plates are formed, as in Lycoperdon and
Scleroderma, but the basidia arise from irregularly anastomosing strings of threads and
the chambers are very irregular. Gleba white when fresh, changing as the plant

matures through yellowish olive to brown, at times faintly purplish. There is no
sterile base.

Spores (of No. 5967) brown, at times with a tint of purple, globose, 3.6-4.4/i thick,

warted, and with a short pedicel (mucro). Capillitium threads 3-5/i thick, irregular,

not rarely branched, extending inwards from the walls of the peridium; after maturity

breaking up into short pieces. Basidia (of No. 6092) short-pyriform, 6-7.4 x 9-14/1,

usually with 4 slender apical sterigmata of equal length.

This little plant is easily recognized by its peculiar habit of dehiscence and reversal.

It is not at all rare in pastures, the fresh, nearly mature plants appearing in mid-summer,

the liberated plants obvious in fall and winter. The earthy color makes the plant in-

conspicuous and it has seldom been reported.

The type of Bovista Candida Schw. in the Schweinitz Herbarium is this species, as

Lloyd says (Myc. Notes, p. 93), but it is so pasted on its sheet as to obscure its char-

acters, and the spores, while of the same size, are less rough than in our plants and in the

co-type of B. circiimscissa B. & C. The spores are 3.7-4.4/1, nearly smooth. The plant

may have been collected before fully mature. The capillitium threads are unmistak-

ably those of this genus, made up of irregular fragments, 3.3-4.6/1 thick, rather rarely

branched. We have some Chapel Hill specimens (as No. 6092) with spores less warted

and approaching those of the type of Bovista Candida. The co-type of Bovista cir-

ciimscissa in the Curtis Herbarium (Blake, No. 164) is like our No. 7115. The spores

are warted 3.9-4.6/1 thick.

The form we have described above is the Chapel Hill plant which is typical as

described by Hollos for the European plant, though running smaller than Morgan's

drawings. We have a collection from Asheville (Beardslee) which are 2.5 cm. broad,

counting the open cup. They are a brighter brown than our plants, about snuff-brown,

but the spores and other characters are the same.

Illustrations: Clements. Minnesota Mushrooms, fig. 88 (as Catastoma).

Hollos. 1. c, pi. 22, figs. 25-27; pi. 29, fig. 37.

Lloyd. Genera of Gastromycetes, fig. 33.
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North Carolina. Chapel Hill. No. 5908. On bank of branch in a pasture, Nov. 20, 1922. Spores

irregularly spherical, 4.4-6^ thick, warted and often distinctly reticulated.

Wilmington. Dr. F. F. Wood, coll. (N. Y. Bot. Gard. Herb, and U. N. C. Herb.). Spores

spherical to oval or irregular, 5-6.5/1 or if elongated up to 7.4/i long, warted and often

partially reticulated.

Salem. Schweinitz, coll. (Schw. Herb., No. 2267, as T. squammosum) . Spores distinctly warted

and often with a partial reticulum, 5-6.5/1 or rarely 6.5 x 7.8/i.

South Carolina. Folly Island. Small and Bragg, colls. (N. Y. Bot. Gard. Herb, and U. N. C. Herb.).

Hartsville. In sandy loam in a vegetable garden, Dec. 24, 1925. Coker, coll. (U. N. C. Herb.).

Spores distinctly warted and often with a partial reticulum, 4.5-6.5 x 5.4-7.4/1. These are

the largest plants we have seen, the case varying from about 1.2-1.7 cm. thick and with a

base with a very large sand bulb.

Also from South Carolina in Ravenel's Fungi Car. Exs. No. 80, as Titlasnodea fimbriata. (N.

Y. Bot. Gard. Herb., Phil. Acad., and U. N. C. Herb.) The spores of the plant in New
York are distinctly warted and with partial reticulum, 5-6.5 x 6-7.4m; capillitium threads fre-

quently septate, 3-7.4^ or up to 1 1m thick at the swollen joints.

Florida. Gainesville. Ravenel. Fungi Amer. Exs. No. 137 as T. mammosum. (Path, and Myc.

Herb, and U. N. C. Herb.) Mouth opening surrounded by a thick, felted, chestnut colored

mat; upper part of inner peridium quite clean. Spores strongly reticulated, 4-6.6m thick.

Alabama. Auburn. Earle, coll. (N. Y. Bot. Gard. Herb, and U. N. C. Herb.).

QUELETIA Fries

We give below a translation of the original description (Ofvers. K. Vetesnk.-Akad.

Forh. 28: 171. 1871):

"Peridium simple, membranous, smooth, fragile, furnished at the basal margin

with a membranous collar and discrete from the stem, at length dehiscing irregularly.

The apex of the stem extending into the peridium supports a rudimentary columella.

Capillitium flocculent, scarce, attached to the peridium on all sides, continuous, con-

torted, branched, hyaline. Spores very plentiful, in masses, short-pediceled, globose,

verrucose-echinulate. Stem strong, fleshy-fibrous, loosely broken up externally in a

peculiar way into fibrous shavings. Only one species known: Queletia mirabilis."

The genus differs from Tylostoma in larger size and absence of a definite mouth or

mouths, the inner peridium cracking and breaking up irregularly. There is no volva,

but the structure and behavior of the outer peridium are not well known. In speaking

of the capillitium as scarce, Fries seems to have been in error, as Miss White says it is

abundant (see below). For references to Lloyd's observations see under the species.

Queletia mirabilis Fr.

Plate 119

We take the following description from Miss White, 1. c, p. 441:

"Peridium globose, 2.5-3.5 cm. high, 3-4 cm. in diameter, fragile, easily separating

from the stem, rupturing irregularly, of a reddish brown color; collar irregular, of the

same substance as the peridium; stem 6.5-8 cm. long, 1.5 cm. wide at the top, 2 cm. at

the base, fascicular, reddish brown, within and without, like the peridium, solid, lacerate,

fibrillose, particularly at the base; capillitium very abundant and interwoven, forming

with the spores a felt-like mass, reddish brown, single threads whitish yellow, thick-

walled, hollow as shown by the truncated ends, septa rare or wanting, 5-9/x wide,

branches rather short, free ends rounded and recurved; spores subglobose, coarsely

warted, 4-6/x in diameter, some short-pediceled, inner portion breaking up and issuing

from the thin-warted coating which is then hyaline and shrivelled."
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throughout; between these masses run loosely woven fascicles or plates of branched
threads with broad annular thickenings that are not obviously connected with the

fertile hyphae and which entirely disappear before the maturity of the spores (Burnap,

p. 1S3). Basidia ovate or pyriform or short-clavate, irregularly arranged throughout
the fertile tissue. Spores sessile, variable in number (5-12), irregularly placed on
both ends and sides of the basidia (Burnap, p. 1S5), oblong-elliptic to globose, walls

usually pitted.

This peculiar genus is complex in structure and very striking in appearance.

The ephemeral threads with annular thickenings suggest a capillitium and are

almost certainly homologous to it. They are so-called by Fischer, but it seems best

to us to reserve this term for the threads found in mature fruit bodies. To say, as he

does, that Colostoma possesses a well developed capillitium is misleading. In the young-

est plant we have (C. cinnabarina) which is unexpanded but with spores about mature

there are only a few detached fragments of this earlier system. These fragments show
much narrower thickenings than those shown by Burnap.

Rev. Edward Hitchcock has published a non-technical article under the head of

Physiology of Gyropodium coccincum (Amer. Journ. Sci. and Arts 9: 56, pi. 3. 1825),

describing a Colostoma. He speaks of the genus and species as recently established by
Schweinitz, but the latter does not seem ever to have published this name, as noted

by Hitchcock farther on. It does not seem to be known how Hitchcock got the name
from Schweinitz. The species he described is doubtful. Burnap thinks it C. cinna-

barina; Saccardo, lutescens.

Mitrcmyccs Nees is the same as Colostoma.
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Key to the Species

Spores 3.5-5 x 6-10 C. microsporum (p. 192)

Spores larger

Spores elliptic; exoperidium on dehiscing falling away entirely, the outer part forming a thick soft

jelly; entire inner surface of the exoperidium and outer surface of the endoperidium bright

red when fresh C. cinnabarina (p. 189)

Spores elliptic (a few may be spherical) ; exoperidium not gelatinous, the inner layer remaining as

scales on the endoperidium; red color confined to the mouth region. C. Ravenelii (p. 191)

Spores spherical; exoperidium composed of a firmly gelatinous (not watery) outer layer and a corky

inner layer, on dehiscing a large part remaining as a collar around the base of the

endoperidium; red color confined to the mouth region C. lutescens (p. 190)

Calostoma cinnabarina Desv.

Plates 100 and 123

Rooting stalks stout, rooting, usually short and often scarcely lifting the peridium
above ground, dull, sordid ochraceous and soft gelatinous. Exoperidium when fresh
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PLATE 115

Fig. 1. Geaster triplex. No. 682 (lower spore drawn in 7% KOH).

Fig 2. Geaster limbatus, sense of Bresadola. Burlington, Wis.

Fig. 3. Georfer/imiaftw, sense of Hollos. England (?). N. Y.B.G. Herb. (Massee, coll.).

Fig. 4. Geaster Morganii. Ohio. N. Y. B. G. Herb. (Underwood, coll.)

.

Fig. 5. Geaster saccatus, northern form. Asheville, N. C.

Fig. 6. Geaster saccatus. New Haven Gap, Jamaica.

Fig. 7. Geaster velutinus. No. 4095.

Fig. 8. Geaster Readeri. Type.

Fig. 9. Geaster radicans. Co-type (Ravenel, No. 953).

Fig. 10. Geaster mirabilis. No. 7077.

Fig. 11. Geaster papyraceus. Kiu Siu, Japan (Curtis Herb.).

Fig. 12. Geaster caespitosus. Ohio. N. Y. B. G. Herb. (Lloyd, coll.).

Fig. 13. Geaster trichifer. Morce's Gap, Jamaica.

Fig. 14. Geaster subkulosus. Jamaica (Earle, No. 184).

Fig. 15. Geaster mammosus. Canada.

Fig. 16. Geaster arenarius. Florida (Lloyd, coll.).

Fig. 17. Geaster mfescens. No. 985.

Fig. 18. Geasterfornlcatus. Smith Island, N. C.

Fig. 19. Geasterfimbrialus. No. 7097.

Fig. 20. Geaster floriformis. Colorado (Clements, No. 613.).

Fig. 21. Geaster coronatus. No. 75.

Fig. 22. Geaster coronatus. No. 684.

Fig. 23. Geaster coronatus. No. 38S1.

Fig. 24. Geaster minimus. Type.

Fig. 25. Geaster Cesati. No. 1634 (Cesati; Path. & Myc. Herb.).

Fig. 26. Geaster leptospermus. No. 2028.

Fig. 27. Geaster pcclinatits. Jamesville, N. Y.

Fig. 28. Geaster plicalus. France (Patouillard).

Fig. 29. Geaster biplicatus. Bonin Islands. Co-type.

Fig. 30. Geaster Bryanlii. England (?). N. Y. B. G. Herb. (Massee, coll.).

Fig. 31. Geaster Schmidelii. Calloway, Nebraska (Bartholomew, coll.)

.

Fig. 32. Geaster Rabenhorslii. Type distribution.

Fig. 33. Geaster Hariotii. Brazil (Patouillard Herb.).

Fig. 34. Geaster asper. Lincoln, Neb.

Fig. 35. Geaster umbilicatus. Newfield,N. J.

Fig. 36. Geaster Drumnwndii. Brisbane, Australia.

Fig. 37. Aslraeus hygromelricus. No. 685.

All figs. X 1620.














































