
















































































































































































































































































































































APPENDIX 
Selected Extralimital 

Species 
Species come to be known, for example, as "European," "North 

American," or "Australian" on the basis of the geographical area from 
which they were first described. This same pattern is continued on a 
continental basis and we designate as "Canadian" any species described 
from Canada, or "Mexican" if described from Mexico. It should be 
apparent to those using the present publication that many of our "west­
ern" species (for both the United States and Canada) will be found in 
the Great Lakes and northeastern regions generally. This was indicated 
years ago (Smith, 1947) for species of Mycena. It also means that "east­
ern" species not yet found in the western area will eventually be found 
there. This is brought about by comparable habitats and identical gen­
era of host trees for mycorrhiza-formers-such as Hebeloma. 

Consequently we considered it desirable to add a category of 
extralimital species to include most of those brought to light by the 
present study. Our presentation here is not to be regarded as complete 
for the areas indicated. 

Kauffman (1918) in section "Indusiati" (the veiled species), in­
cluded H. velatum Pk., H. fastibile Fr., H. mesophaeum Fr., H. gre­
garium, and H. pascuense. 

The fact that by present count 20 taxa for the general area, as 
covered by Kauffman, are recognized is significant and indicates that 
the diversity found in the western flora will be comparable to that in 
our eastern and southern areas when these have been adequately 
studied. The treatment by Murrill (1917) and Peck's contributions over 
the years come nearest to showing an appreciation of the diversity in 
this subgenus of Hebeloma for North America. 

In the present contribution the extralimital species are included 
in the main keys but are designated by a letter within parentheses: 
"H ebeloma sterlingii (0)" for example. In the appendix the species are 
arranged in alphabetical order and are numbered consecutively. 

Extralimital Species 

H. affine (a) ............................................... 94 
agglutinatum (b) ........................................ 95 
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H. angustifolium (c) ........................................ 96 
bicoloratum var. bicoloratum (d) .......................... 97 
gregarium (e) ........................................... 98 
hydrocybeoides (f) ...................................... 99 
littenii (g) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
mesophaeum var. longipes (h) ........................... 101 
naucorioides (i) ........................................ 102 
pascuense (j) ........................................... 103 
proximum (k) .......................................... 104 
pseudomesophaeum (1) .................................. 105 
pumiloides var. pumiloides (m) .......................... 106 
pumiloides var. sylvestre (n) ............................. 107 
sterlingii (0) ........................................... 108 
strophosum var. strophosum (p) .......................... 109 
subfastigiatum (q) ...................................... 110 
urbanicola (r) .......................................... 111 
velatum (s) ............................................ 112 

94. Hebeloma affine sp. nov. (a) 

Pileus 1.5-3 cm latus, convexus demum late convexus, obscure 
cinnamomeus ("Sayal Brown"), tenuiter fibrillosus, glabrescens, ad 
marginem fibrillose appendiculatus; odor et gustus mitis. Lamellae ad­
natae, seeendentes, inearnatogriseae demum obscure cinnamomeae, 
subdistantes, latae. Stipes 3-5 em longus, 3-5 mm crassus, apice palli­
dus, deorsum brunnescens, fibrillosus, siccus. Sporae 11-15.5 x 7-8.5 
/-Lm, late ellipsoideae; leviter rugulosae. Cheilocystidia 46-77 x 5-16 
/-Lm, fusoide ventricosa. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
42918; legit prope Wilderness Park, Emmet County, Michigan, 21 Sep 
1953. 

Pileus 1.5-3 cm broad, convex becoming broadly convex, viscid, 
"Sayal Brown" overall but appearing grayish from a thin coating of 
fibrils, the margin for a time appendiculate from remnants of the veil. 
Context watery brownish; odor and taste mild. 

Lamellae adnate-seceding, avellaneous when young, becoming 
dull cinnamon, broad, subdistant, edges erenulate, not beaded or 
spotted. 

Stipe 3-5 em long, 3-5 mm thick, apex pallid, base brownish, 
fibrillose, sand adhering to base but base not bulbous, interior stuffed 
solid. Veil thin, grayish, fibrillose. 

Spores 11-15.5 x 7-8.5 /-Lm, very slightly inequilateral in profile, 
broadly elliptic in face view, wall 0.3-0.5 f-lm thick very minutely 
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rugulose, (usually appearing smooth or nearly so), yellowish brown in 
KOH, slowly dextrinoid. 

Hymenium.-Basidia 34-38 x 9-10 jJ.m, 4-spored. Pleurocystidia 
none. Cheilocystidia 46-77 x 5-16 jJ.m, fusoid-ventricose. 

Lamellar and pilear tissues.-Gill trama of subparallel to slightly 
interwoven hyphae 4-7 jJ.m broad. Pileal cuticle an ixocutis. Hypoder­
mium a brown zone of interwoven hyphae. Cuticle of stipe a zone of 
pallid thick-walled hyphae, some epicuticular hyphae of the stipe in­
crusted. Clamp connections present. Pileus trama of loosely inter­
woven hyphae. 

Habit, habitat, and distribution.-On sandy soil, edge of beach 
dunes, Wilderness Park area, Emmet County, Michigan, September 
21, 1953 (type, MICH). 

Observations.-H. dunense Corb-Heim sensu Moser (1978) has 
smaller spores (10-12.5 x 6-7.5 jJ.m). H. affine has large smooth (±) 
ellipsoid spores-somewhat like those of H. colvini. The latter lacks a 
veil, however. H. affine could be forming mycorrhiza with bearberry, 
dune grasses, species of Salix or possibly Populus. 

95. Hebeloma agglutinatum sp. nov. (b) 

Pileus 3-5 cm latus, obtusus demum plano-umbonatus, ad mar­
ginem fibrillosus, glabrescens, viscidus vel subviscidus, rufobrunneus. 
Contextus pallide brunneus, odor et gustus subraphaninus. Lamellae 
latae, confertae, adnatae, incarnato-alutaceae demum sordide cinna­
momeae. Stipes 4-8 cm longus, 4-6 (8) mm crassus, sursum palli­
dus, deorsum ± cinnamomeus. Velum pallidum, evanescens. Sporae 
in cumulo cinnamomeae, 8.5-11 x 5-6 jJ.m, ellipsoideae vel ovoi­
deae, subleves, non dextrinoideae. Cheilocystidia fusoide ventricosa 
vel clavata, 32-46 x 8-14 x 5-7 jJ.m vel 26-45 x 9-14 jJ.m, valde 
agglutinata. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
88328; legit sub Piceae, prope Dexter, Michigan, 12 Oct 1977. 

Pileus 3-5 cm broad, obtuse at first and margin incurved, ex­
panding to plano-umbonate or the margin finally uplifted, margin at 
first fringed with remnants of the thin veil and a few thin patches of 
fibrils over the marginal area, soon glabrous overall, surface viscid but 
not slimy, soon dry and moderately dull; color when young "Verona 
Brown" over the disc and the margin ± pinkish buff, as dried (in 
herbarium) dingy "Fawn Color" to "Wood Brown." Context thin, 
brownish when fresh, odor and taste raphanoid, FeS04 olive on base 
of stipe. 

Lamellae broad, close, adnate becoming adnexed, about vina-



164 The Veiled Species of Hebeloma 

ceous-buff when young and "Sayal Brown" as spores mature or gills 
have dried; edges serrulate, not beaded or stained. 

Stipe 4-8 cm long, 4-6 (8) mm thick, equal, pallid over upper 
half, "Sayal Brown" below but finally staining bister at the base, as 
dried concolorous with pileus margin above and darker below. Veil 
pallid, remnants soon vanishing. 

Spore deposit ± "Sayal Brown" as air-dried. Spores 8.5-11 x 5-
6 /-Lm, ellipsoid to ovoid, smooth (under high-dry objective), in profile 
often obscurely bean-shaped, very pale (± pinkish buff) mounted in 
either KOB or Melzer's (not dextrinoid). 

Hymenium.-Basidia 4-spored, 8-10 /-Lm broad near apex, pro­
jecting prominently when sporulating. Pleurocystidia none. Cheilocys­
tidia small and gill edge distinctly refractive at times in KOH, the 
cystidia clavate to (mostly) fusoid-ventricose, 26-45 x 9-14 /-Lm if 
clavate and 32-46 x 8-14 x 5-7 /-Lm if fusoid-ventricose with a short 
neck and obtuse to subcapitate apex, in age agglutinated into an amor­
phous mass. 

Lamellar and pi/ear tissues.-Lamellar trama typical of the genus 
but some dextrinoid debris becoming evident and hymenium and adja­
cent zone ± ochraceous-orange in Melzer's. Cuticle of pileus a thin but 
distinct ixocutis, hyphae with refractive walls and walls smooth to 
finely roughened, 2.5-3.5 /-Lm diam and tubular, clamps present. Hy­
podermium cellular, walls dark brown in KOH, reddish brown in 
Melzer'S, at most not heavily encrusted, no dextrinoid debris observed 
in or near the layer. Tramal hyphae typical of the genus. Hyphae 
generally lacking red content in Melzer's. 

Habit, habitat, and distribution.-Gregarious under spruce, 
Dexter, Michigan, October 12, 1977 (type, MICB). 

Observations.-This species fruited in groups of a hundred or 
more basidiocarps in one area of a spruce plantation in company with a 
few other closely related species of Hebeloma. It is one of the few 
veiled species of this genus in which the cheilocystidia begin to aggluti­
nate at a relatively early stage of maturity. It differs from H. meso­
phaeum in having smaller cheilocystidia and grayish incarnate gills 
when young. 

96. Hebeloma angustifolium sp. nov. (c) 

Pileus 2.5-4 cm latus, de mum campanulatus vel plano-umbonatus, 
valde viscidus, ad marginem fibrillosus, glabrescens, "Cinnamon­
Brown" ad centrum, sordide cinnamomeus ad marginem. Contextus 
fragilis, brunneus, odor pungens, gustus tarde subamarus. Lamellae 
confertae, angustae, adnatae vel demum subsinuatae, griseobrunneae 
tarde rufobrunneae, ad marginem brunneomaculatae. Stipes 5-10 cm 
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longus, 2.5-4 mm crass us fragilis, avellaneus, deorsum demum vinaceo­
brunneus, dissiliens. Spores 8-10 (11) x 5-6 /-tm, non dextrinoideae, 
ellipsoideae vel subovoideae, subleves. Cheilocystidia fusoide ventri­
cosa 32-48 (57) x 7-10 x 3.5-5 /-tm. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
88295; legit prope Chelsea, Michigan, 11 Oct 1977. 

Pileus 2.5-4 cm broad, obtuse becoming plano-umbonate to 
campanulate, margin usually decurved, surface slimy-viscid, decorated 
with patches of the veil along the margin, disc glabrous; color ± 
"Cinnamon-Brown" over the disc and the margin "Sayal Brown," 
veil patches cinnamon-buff; surface opaque at all times. Context wa­
tery brown, thin, brittle, odor ± pungent, taste slowly disagreeable; 
FeS04 staining base of stipe olive-fuscous; KOH on pileus cuticle no 
reaction. 

Lamellae crowded, narrow, adnexed, seceding, avellaneous to 
wood brown to "Verona Brown," staining slightly to cocoa-brown, 
edges even and not beaded. 

Stipe 5-10 cm long, 2.5-4 mm thick, strict, brittle, equal, avella­
neous above midportion at first, lower down coated with cinnamon­
buff fibrils from the veil, soon becoming dark vinaceous-brown from 
the base up, splitting longitudinally into segments readily when 
broken. 

Spores 8-10 (11) x 5-6 /-tm, ± pale snuff brown in KOH, paler 
in Melzer's and minutely marbled, ovoid to ellipsoid, some in profile 
view obscurely inequilateral, not dextrinoid. 

Hymenium.-Basidia 4-spored, 7-9 /-tm wide near apex. Pleuro­
cystidia none. Cheilocystidia mostly fusoid-ventricose, 32-48 (57) x 7-
10 x 3.5-5 /-tm, apex obtuse, hyaline, scattered. 

Lamellar and pilear tissues.-Gill trama typical of the genus, the 
orange-reddish tone becoming orange-ochraceous on standing (in 
Melzer's mounts). Cuticle of pileus an ixocutis to an ixolattice, the 
hyphae with gelatinizing walls and often collapsed, clamps present but 
difficult to locate. Hypodermium ± cellular in tangential section and 
tawny-brown in KOH, redder brown in Melzer's, very little encrusting 
material and no dextrinoid debris seen. Tramal hyphae typical for the 
genus: ± hyaline in KOH, reddish tan in Melzer's (color in the wall). 

Habit, habitat, and distribution.-Under shrubs, near Chelsea, 
Michigan, October 11, 1977 (type, MICH). 

Observations.-The readily splitting and brittle stipe, staining of 
the gills, slimy-viscid pileus and cinnamon-buff veil are distinctive. It is 
close to H. brunneomaculatum, an Alaskan species, but the latter has a 
peculiar odor and a mild taste along with a less fragile stipe, to say 
nothing of the difference in habitat. 
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97. Hebeloma bicoloratum sp. nov. vaT. 
bicoloratum (d) 

Pileus 2-4 cm latus, demum late convexus vel subplanus, saepe 
obtuse umbonatus, viscidus, at centrum glaber, ad marginem fibrilloso­
areolatus; ad centrum "Warm Sepia" (sordide fulvus), tarde ("Sayal 
Brown") obscure cinnamomeus, tarde glabrescens. Contextus brunneus 
demum pallidus, fragilis, odor nullus, sapor mitis. Lamellae de mum 
ventricosae, confertae, adnatae, demum obscure cinnamomeae. Stipes 
3-7 cm longus, 4-7 mm crassus, pallidus deorsum brunnescens, fibrillo­
sus, saepe subannulatus. Velum bicoloratum: cortina album, extus pal­
lide argillaceum. Sporae 7-9 (10) x 4.5-5.5 ,....m, in "KOH" argillaceae, 
non dextrinoideae ovoideae vel ellipsoideae, subleves. Basidia tetra­
spora. Cheilocystidia 36-57 x 7-12 x 4-5 ,....m, fusoid-ventricosa, ob­
tusa, rare clavata vel versiformes. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
88316; legit sub Piceae, prope Dexter, Michigan, 12 Oct 1977. 

Pileus 2-4 cm broad, obtuse to convex, the margin incurved, 
expanding to plane or with a low umbo, margin appendiculate and at 
times remaining decurved, disc glabrous and viscid, marginal area 
covered by matted veil remnants, these pallid to dingy buff in color 
and often obscuring the ground color, disc "Warm Sepia" becoming 
paler to ± "Sayal Brown." Context brown fading to pallid, rigid and 
brittle, KOH no reaction, FeS04 olive-fuscous on base of stipe, odor 
and taste mild. 

Lamellae becoming ventricose, pallid to brownish at first, becom­
ing ± "Sayal Brown," close, adnate, edges pallid and not beaded or 
stained. 

Stipe 3-7 cm long, 4-7 mm thick, equal, tubular, pallid at first, 
soon "Sayal Brown" to near the apex; surface decorated with veil 
remnants to the subapical annular ragged zone; outer veil cinnamon­
buff, inner veil (cortina) white. 

Spores 7-9 (10) x 4.5-5.5 ,....m, clay color in KOH, pallid in 
Melzer's (not dextrinoid), the surface obscurely mottled, shape in pro­
file obscurely inequilateral, in face view ovate to elliptic. 

Hymenium.-Basidia 4-spored, 7-8 ,....m broad near apex. Pleuro­
cystidia absent. Cheilocystidia 36-57 x 7-12 x 4-5 ,....m, fusoid-ventri­
cose, neck becoming elongated, apex obtuse; some clavate and sending 
out ± eccentric protrusions of various lengths (one to two to a cell). 

Lamellar and pilear tissues.-Cuticle of pileus an ixocutis and 
often with veil hyphae simulating an upper thin layer (stuck to the 
slime-layer), hyphae of the ixocutis 2-3.5 ,....m diam, wall gelatinizing 
(some hyphae remaining collapsed), clamps present. Hypodermium 
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hyphoid to cellular, the layer dark brown in KOH, in Melzer's a red­
der brown and pigmented deposits evident but no dextrinoid debris. 
Tramal hyphae typical for the genus, but at first with a red flush in 
Melzer's but this soon fading. 

Habit, habitat, and distribution.-Gregarious under spruce, 
Dexter, Michigan, October 12, 1977 (type, MICH). 

Observations.-This variant occurred by the hundreds in the 
spruce plantation between October 10 and 15. The heavy bicolored 
veil and mild taste were observed on hundreds of fruiting bodies. 

98. Hebeloma gregarium Peck (e) 

Ann. Rep. N.Y. State Mus. 49: 18. 1896 

Pileus 2.5-3.5 cm broad, hemispheric to convex to obtuse or with 
a small inconspicuous umbo, surface slightly viscid when moist, becom­
ing radiately rimose by old age, glabrous except for the slight coating 
of velar fibrils over the marginal area; color pale ochraceous or with 
the disc more or less reddish tawny. Context whitish, odor of crushed 
tissue raphanoid. 

Lamellae thin, close, adnate, whitish at first, then dull cinnamon, 
broad. 

Stipe 3-5 cm long, 2-4 mm thick, slender, stuffed becoming 
hollow, whitish fibrillose, slightly pruinose above, with a faint pallid 
annular zone of fibrils from the broken veil, base not discoloring 
appreciably. 

Spores (8.5) 9-11 x 4.5-7 f.Lm, in face view elliptic to ovate, in 
profile slightly inequilateral, ornamentation very faint, wall thin and 
spores in KOH merely pale yellow, not dextrinoid. 

Hymenium.-Basidia 4-spored. Pleurocystidia none. Cheilocys­
tidia 28-54 x 5-9 x 4-6 f.Lm, subcylindric to fusoid-ventricose, apex 
obtuse to somewhat capitate, hyaline. 

Lamellar and pilear tissues.-Lamellar trama of narrow (3-5 f.Lm 
diam), subparallel hyphae pallid in KOH, cells ± elongate. Cuticle of 
pileus an ixocutis, the hyphae 2-4 f.Lm diam, hyaline, clamps present. 
Hypoderm "cellular" (Hesler). 

Habit, habitat, and distribution.-Gregarious on sandy soil in 
heathy places, Delmar, New York, late fall. Peck's type. 

Observations.-This species is closely related to H. kauffmanii, 
H. subrimosum, and H. pascuense. It differs from H. kauffmanii in the 
tendency for the pileus to become rimose, in having a raphanoid odor, 
and a bitter to disagreeable taste. This last observation was made by 
G. E. Morris, November 2, 1908 on a collection identified by Peck. 
From H. pascuense it differs in its rimose pileus, broad gills, and in 
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having a cellular hypodermium. From H. subrimosum it differs in hav­
ing a raphanoid odor, in the stipe not darkening below, and in the 
tendency of the spores to be ± inequilateral in profile view. 

99. Hebeloma bydrocybeoides sp. nov. (f) 

Pileus 2-3.5 cm latus, convexus demum late expansus vel planus, 
viscidus nitens laete fulvus demum alutaceus; sapor amarus; odor mi­
tis. Lamellae confertae latae adnatae demum sinuatae, cinnamomeo­
brunneae. Stipes 2.5-5 cm longus, 2-4.5 mm crassus, aequalis, cavus, 
albidus, deorsum tarde brunnescens, leviter fibrillosus; velum sparsum, 
evanescens. Sporae 7-9.5 x 5-6 f.Lm, valde dextrinoideae, rugulosae, 
fulvae in "KOH." Cheilocystidia 23-37 x 5-9 f.Lm vel 36-43 x 4.5-6 
f.Lm et subfilamentosa. Cuticula pileorum crass a ixocutis est. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
36228; legit prope Dixboro, Michigan, 17 Oct 1950. 

Pileus 2-3.5 cm broad, convex with the margin inrolled, expand­
ing to plane or nearly so, margin often remaining decurved, surface 
glabrous, viscid and shining, "Mars Brown" to "Cinnamon-Brown" 
fading to tan. Context brown, taste bitter, odor mild. 

Lamellae close, adnexed, finally moderately broad, cinnamon­
brown fresh but paler as dried, edges even and not beaded. 

Stipe 2.5-5 cm long, 2-4 mm thick, equal, hollow, whitish, fibril­
lose, a veil absent (young fresh specimens examined) but the fibrils on 
the stipe may be indicative of a rudimentary veil; brown in the base 
and where the fibrillose coating has been removed, merely pallid 
brownish below in herbarium specimens. 

Spores 7-9.5 x 5-6 f.Lm, russet in KOH, strongly dextrinoid, 
distinctly warty-rugulose under high-dry objective; in profile view in­
equilateral, ovate in face view. 

Hymenium.-Basidia 4-spored, 6.5-7.5 f.Lm wide near apex. Pleu­
rocystidia none. Cheilocystidia fusoid-ventricose to subcylindric, 23-37 
x 5-9 f.Lm and fusoid-ventricose, or 36-43 x 4.5-6 x 3-5 f.Lm and ± 
filamentous, elongating greatly as aging takes place. 

Lamellar and pilear tissues.-Lamellar trama hyaline in KOH, 
typical of the genus. Cuticle of pileus an ixocutis to an ixolattice, thick, 
hyphae widely spaced, gelatinized in some, 1.5-3 f.Lm diam. Hypoder­
mium hyphoid, the area poorly defined. Tramal hyphae typical of the 
genus. Clamps present. 

Habit, habitat, and distribution.-On soil in a meadow, Dixboro, 
Michigan, October 17,1950 (type, MICH). 

Observations.-The color of the spores is that of Cortinarius as is 
also the ornamentation. On the fresh material no veil extended from 
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the cap margin to the stipe, but the fibrillose coating of the stipe may 
indicate the presence of one in very young buttons. The combination 
of the types of cheilocystidia and pattern of delayed elongation along 
with the well-developed ixocutis of the pileus indicate that the speci­
mens belong in Hebeloma. 

100. Hebeloma littenii sp. nov. (g) 

Pileus 2-6.5 cm latus, plano-convexus, ad marginem undulatus, 
hygrophanus, glaber, brunneus, demum sordide aurantio-cinnamo­
meus; odor et gustus mitis. Lamellae subdecurrentes vel adnatae, 
confertae, latae, pallide argillaceae demum sordide cinnamomeae. 
Stipes 3-6 cm longus, 5-13 mm crassus, leviter fibrillosus, deorsum 
brunnescens. Velum pallidum, sparsum. Sporae 10-12 x 6-7.5 /-Lm, 
non dextrinoideae, in cumulis "Sepia," ellipsoideae vel ovoideae. 
Cheilocystidia 32-63 x 5-11 x 4-5 /-Lm, fusoid-ventricosa vel ovata, 
9-12 /-Lm lata. 

Specimen typicum in Herb. Univ. Mich. conservatum est, legit in 
Mt. Desert lsI., Hancock County, Maine, 29 Oct 1980; W. Litten. 

Pileus 2-6.5 cm broad, plano-convex, becoming plane; margin 
thin and at times becoming wavy, surface hygrophanous, glabrous, 
when moist light brown (ISCC-NBS) to light reddish brown (before 
fading to moderate orange), rarely subrimose (in age irregularly), as 
dried the pileus evenly ± "Verona Brown." Context thick on the disc, 
very thin at margin, translucent yellowish brown when fresh, fading to 
almost white and then opaque; odor and taste not distinctive. 

Lamellae decurrent by a tooth when young, later adnate, close, 
moderately broad; edges eroded; surface light tan when young, becom­
ing darker (brown) in a "patchy pattern" (Litten). 

Stipe 3-6 cm long, 5-13 mm thick (mostly about 1 cm thick), 
stuffed; surface somewhat fibrillose; color pallid at apex, darker brown 
near base; veil fibrillose, pallid, all traces soon vanishing. 

Spore deposit as air dried ± "Sepia." Spores 10-12 x 6-7.5 /-Lm, 
thin-walled, minutely punctate under an oil-immersion objective, 
nearly hyaline in KOH, not dextrinoid; in face view elliptic, in profile 
elliptic to oblong. 

Hymenium.-Basidia 4-spored, as revived in KOH with numer­
ous hyaline globules, 7-9 /-Lm broad when sporulating. When first re­
vived in Melzer's dull red but soon fading. Pleurocystidia none. Chei­
locystidia abundant, 32-63 x 5-11 x 4-5 /-Lm, fusoid-ventricose, some 
ovoid and 9-12 /-Lm diam; becoming considerably elongated in age and 
apex in some subcapitate; content often dull ochraceous but homoge­
neous in KOH as revived. 
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Lamellar and pilear tissues.-Cuticle of pileus a thin ixocutis or a 
"subixocutis" (only a few hyphae deep and these scarcely gelatinous), 
hyphae 2-3 (4) !-Lm diam, tubular, clamps present. Hypodermium of 
inflated but elongated hyphal cells, rusty brown as revived in KOH 
and distinctly encrusted (the layer intermediate between hyphoid and 
cellular). Tramal hyphae of pileus and lamellae typical of the genus but 
red as revived in Melzer's, soon fading. 

Habit, habitat, and distribution.-Gregarious to caespitose on a 
lawn under Pinus strobus, following several weeks of killing frost at 
night, Bar Harbor, Mt. Desert lsI., Hancock County, Maine, October 
29, 1980 (type, MICH). 

Observations.-A thin fibrillose veil is still visible on the stipe in 
young fruiting bodies, but the pileus margin lacks the patches of 
fibrils characteristic of H. mesophaeum. H. littenii appears to be clos­
est to H. subrimosum but is not Inocybe-like in the appearance of the 
fruiting bodies, and the western species does not have a translucent 
cap when moist. The dark-colored spore deposit of H. littenii is in 
contrast to its nearly hyaline spores as mounted in KOH and viewed 
under the microscope. 

101. Hebeloma mesopbaeum var. longipes var. nov. (h) 

Pileus 2-6 cm latus, campanulatus vel plano-umbonatus, viscidus, 
argillaceus, ad marginem fibrillose appendiculatus, glabrescens. Con­
textus pallide argillaceus; odor et gustus raphanoideus. Lamellae palli­
dae dein avellaneae demum sordide cinnamomeae. Stipes 5-11 cm 
longus, 5-10 mm crass us , sursum pallidus, deorsum brunnescens, 
sparse fibrillosus. Velum pallidum, sparsum, fibrillosum, evanescens. 
Sporae 8-10 x 5-6 !-Lm, ovoideae vel ellipsoideae, non dextrinoideae, 
subleves, in "KOH" pallide argillaceae. Cheilocystidia 32-41 ( 60+) 
!-Lm longa, 6-9 !-Lm lata ad basim, sursum 4-6 !-Lm lata. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
64681; legit sub Pini, prope Dexter, Michigan, 14 Oct 1961. 

Pileus 2-6 cm broad, obtuse to campanulate, expanding to 
broadly campanulate, sometimes plane or with a low umbo, surface 
viscid, margin fringed with fibrils but soon glabrescent, disc clay color 
to cinnamon-buff, margin pinkish buff or paler, (as dried in the herbar­
ium) the disc alutaceous and the margin dull pinkish buff. Context 
thin, pale dingy buff when faded, odor and taste raphanoid, KOH and 
FeS04 neither one staining the cuticle or context. 

Lamellae whitish becoming avellaneous and finally pale "Sayal 
Brown," close, broad, adnate to adnexed, edges slightly uneven, not 
beaded or spotted. 
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Stipe 5-11 em long, 5-10 mm thick at apex, equal or nearly so, 
whitish and silky at apex, the fibrillose zone left by the veil evanescent, 
thinly fibrillose below the veil-line, color in base becoming dark 
yellow-brown and the change progressing upward. Veil pallid in button 
stages, thin and not discoloring on the stipe. 

Spores 8-10 x 5-6 f.Lm, ovoid to ellipsoid, not dextrinoid, appar­
ently smooth, pale buff in KOH, wall thin. 

Hymenium.-Basidia 4-spored, 7-8 f.Lm broad near apex. Pleuro­
cystidia none. Cheilocystidia 32-41 ( 60+) x 6-9 x 4-6 f.Lm, fusoid­
ventricose but in age with the neck greatly elongated; some filamen­
tous and 40-55 x 5-6 f.Lm, apex obtuse to subcapitate. 

Lamellar and pilear tissues.-Lamellar trama typical for the ge­
nus. Cuticle of pileus a well-defined ixocutis of hyphae 1.5-3 f.Lm diam, 
clamped, walls refractive in KOH. Hypodermium hyphoid, scarcely 
any difference between it and the tramal tissue proper. Tramal hyphae 
typical of the genus. 

Habit, habitat, and distribution.-Gregarious under white pine, 
Dexter, Michigan, October 14, 1961 (type, MICH). 

Observations.-This variety is distinct by virtue of the clay­
colored pileus, hyphoid hypodermium, long stipe and thin veil. 

102. Hebeloma naucorioides sp. nov. (i) 

Illus. PI. 8. 

Pileus 1.5-3.5 cm latus, convexus demum obtuse umbonatus vel 
subplanus, tenuiter fibrillosus, glabrescens, subviscidus, incarnatogris­
eus vel avellaneus. Contextus mollis; odor fragrans; sapor mitis. La· 
mellae latae, confertae incarnato-brunneae ("Fawn Color"). Stipes 4-
7 cm longus, 2.5-3.5 mm crassus, cartilagineus, cavus, "Fawn Color," 
deorsum obscurior, griseo-fibrillosus, glabrescens. Sporae 9-12 x 5.5-
6.5 (7) f.Lm, ellipticae vel subellipticae, in laterales subellipticae, non 
dextrinoideae. Cheilocystidia 37-63 x 7-11 x 4-5 (7-8) f.Lm, rare 
subcapitata. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
32-580; legit prope Lakeland, Livingston County, Michigan, 15 Oct 
1932. 

Pileus 1.5-3.5 cm broad, very nearly convex to obtusely umbo­
nate at first, becoming convex or nearly plane, margin long remaining 
incurved; surface at first covered by sparse appressed fibrils from the 
veil, these often aggregated into fascicles near the margin, glabrescent, 
subviscid to viscid, margin even; color "Vinaceous-Fawn" on the disc 
to more brownish avellaneous near the margin. Context very soft and 
fragile, odor faintly but distinctly fragrant, taste mild. 
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Lamellae broad, close, rounded-sinuate, "Fawn Color" becoming 
"Sayal Brown," edges even, neither beaded nor spotted. 

Stipe 4-7 cm long, 2.5-3.5 mm thick, equal, cartilaginous, hol­
low, "Fawn Color" but becoming darker below; grayish fibrillose from 
the remains of the grayish fibrillose veil. 

Spores 9-12 x 5.5-6.5 (7) f.Lm, elliptic to obscurely ovate in face 
view, in profile subelliptic to very weakly inequilateral in profile, apex 
rounded, wall ± buffy hyaline in KOH, not dextrinoid, clay color in 
Melzer's and very minutely punctate. 

Hymenium.-Basidia 4-spored, 8-9 f.Lm broad near apex, not red 
in Melzer's (but material poorly dried). Pleurocystidia none. Cheilo­
cystidia 37-63 x 7-11 x 4-5 (7-8) f.Lm, elongate fusoid-ventricose 
finally but many not greatly elongated, some in age spathulate at the 
apex (with a tendency to fork), often shaped like a hockey stick in age. 

Lamellar and pilear tissues.-Lamellar trama typical of the genus, 
not truly red in Melzer's but in places orange-ochraceous. Cuticle of 
pileus an ixotrichodermium becoming an ixolattice, hyphal ends 1.5-2 
f.Lm diam, the elements tubular, not infrequently branched, copious 
slime in the layer in material revived in KOH; basal to the ixotricho­
dermium are found ± hyaline hypodermial (?) hyphae 5-12 f.Lm diam 
with hyaline ± refractive walls in KOH. Hypodermium proper a nar­
row zone of fulvous (in KOH) hyphae with short to elongated cells 8-
18 f.Lm diam. Tramal hyphae yellow in Melzer's. These seemingly typi­
cal of the genus. 

Habit, habitat, and distribution.-Gregarious in muck on swampy 
ground, Lakeland, Livingston County, Michigan, October 15, 1932 
(type, MICH). 

Observations.-The fragrant odor, H. mesophaeum-like spores, 
pale gray veil, and pale vinaceous-brown ("Fawn Color") pileus are an 
important combination of characters in this genus. 

103. Hebeloma pascuense Peck (j) 

Ann. Rep. N.Y. State Mus. 53: 844. 1900 

Illus. Peck, l.c., pI. C, bottom. 

Pileus 2-5 cm broad, convex becoming nearly plane, viscid when 
moist, obscurely innately fibrillose, brownish clay color, often darker 
or rufescent on the disc, margin at first slightly whitened by the thin 
webby veil. Context Whitish, taste mild, odor weak, resembling that of 
radishes. 

Lamellae close, rounded behind, adnexed narrow to moderately 
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broad (see Peck's illustration), whitish becoming pale ochraceous to 
more orange-cinnamon. 

Stipe short, 3-5 cm long, 3-5 mm thick, firm, equal, solid, near 
apex ± pruinose ("mealy"), whitish or pallid, apparently not darkening. 

Spores 8.5-10.5 x 6-6.5 /-Lm nearly hyaline in KOH and the 
same in Melzer's (not dextrinoid); thin-walled, in face view ovate, in 
profile ± ovate to obscurely inequilateral apex rounded to obtuse, 
surface practically smooth (under high-dry lens). 

Hymenium.-Basidia 4-spored, clavate, 7-9 /-Lm wide near apex. 
Pleurocystidia none. Cheilocystidia 40-65 x 6-10 x 3-4 x 3-5 /-Lm, 
elongate fusoid-ventricose, apex weakly enlarged, neck flexuous, hy­
aline in KOH, not agglutinated. 

Lamellar and pilear tissues.-Lamellar trama typical of the genus, 
cells of hyphae only weakly inflated. Cuticle of pileus an ixocutis, 
hyphae 2-5 mm wide, colorless. Hypodermium hyphoid, colorless in 
KOH, pale orange-brown in Melzer's; amyloid debris present in the 
mounts. Tramal hyphae of the pileus typical for the genus; clamps 
present. 

Habit, habitat, and distribution.-This species has not yet been 
established as occurring in western North America, and has been con­
fused with a number of species in the central and eastern states. It is 
found growing gregariously in old fields featuring poor soil. Our de­
scription is based on a study of the type and Peck's original account in 
order to avoid further confusion. 

Observations.-The dried specimens remind one of those of H. 
mesophaeum but it is clear from Peck's painting that the stipe does not 
darken appreciably even at the base. At present we regard the amyloid 
debris mentioned above as an artifact. 

104. Hebeloma proximum sp. nov. (k) 

Pileus 1.5-3 (5) cm latus, obtusus, demum plano-umbonatus, vis­
cidus, pallide incarnato-cinnamomeus, ad centrum rufobrunneus; odor 
et gustus valde raphaninus. Lamellae pallide incarnato-cinnamomeae 
demum subfulvae, latae, confertae, adnatae. Stipes 6-10 cm longus, 
4-9 mm crassus, solidus, dissiliens, pallide cinnamomeus. Velum fi­
brillosum, sparsum, pallidum. Sporae 8-10 x 5-5.5 /-Lm, non dextri­
noideae, ellipsoideae vel ovoideae, subleves. Basidia tetraspora. Chei­
locystidia fusoid-ventricosa, 33-47 x 7-12 /-Lm vel cylindrica et ± 70 x 
5-6 /-Lm, ad apicem obtusa. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
75218; legit sub Piceae, prope Hell, Michigan, 20 Oct 1967. 

Pileus 1.5-3 (5) cm broad, obtuse, the margin at first inrolled, 
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expanding to plane or plano-umbonate, surface thinly viscid, pale 
dingy vinaceous-cinnamon overall in age, when young the disc "Ve­
rona Brown" and the margin paler and with only a few traces of veil 
remnants along it. Context pallid, odor and taste strongly raphanoid; 
FeS04 staining context and stipe olive. 

Lamellae very pale dingy vinaceous-cinnamon at first, near "Ve­
rona Brown" in age, close, depressed-adnate, moderately broad, edges 
pallid, not beaded and not stained. 

Stipe 6-10 cm long, 4-9 mm thick, equal, splitting readily, solid, 
becoming tubular, silky to scurfy-fibrillose below, pruinose-scurfy 
above, not discoloring appreciably at the base and when dried conco­
lorous with the pileus margin. Veil fibrillose, very thin, pallid. 

Spores 8-10 x 5-5.5 IJ-m smooth under high-dry objective, ellip­
soid to ovoid, pale ochraceous in KOH and about the same in Melzer's 
but finally slightly redder (not dextrinoid). 

Hymenium.-Basidia 4-spored, 8-10 IJ-m broad near apex, in 
mass orange-red in Melzer's fading slowly to orange-ochraceous. Pleu­
rocystidia none. Cheilocystidia fusoid-ventricose and 33-47 x 7-12 
IJ-m or cylindric and up to 70 x 5-6 IJ-m, apex obtuse, thin-walled and 
hyaline in KOH mounts. 

Lamellar and pilear tissues.-Gill trama typical for the genus but 
the subhymenium orange-red in Melzer's. Cuticle of pileus a distinct 
ixocutis, hyphae 1.5-2.5 IJ-m diam, walls highly refractive, clamps pres­
ent, no dextrinoid debris evident. Hypodermium hyphoid, with scat­
tered "cells" present, pale clay color in KOH, in Melzer's slightly 
more reddish brown and dextrinoid debris present. Tramal hyphae 
typical of the genus, mostly not highly colored in Melzer's or (near the 
hymenium) yellowish. Clamp connections present. 

Habit, habitat, and distribution.-Clustered to gregarious or scat­
tered on sandy soil under spruce, Hell, Michigan, October 20, 1967 
(type, MICH). 

Observations.-This species is quite similar to H. pascuense, 
hence the species epithet. It differs in the reddish brown pileus when 
young, the readily splitting stipe, the colored hypoderm (in KOH), the 
strong raphanoid odor and taste and the vinaceous-cinnamon gills 
when young. 

105. Hebeloma pseudomesophaeum sp. nov. (1) 

Pileus 3-5 cm latus, obtusus demum late expansus, hygrophanus, 
subviscidus, ad marginem fibrillosus vel adpresse squamulosus, fulvus 
demum cinnamomeus; odor ± pungens; gustus mitis. Lamellae latae, 
adnatae, confertae, pallide cinnamomeae demum subfulvae. Stipes 3-6 
cm longus, 3-7 mm crassus, sursum pallidus, deorsum subfulvescens; 
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annulus vel fibrillose zonatus, annulus evanescens. Velum pallide argil­
laceum, copiosum. Sporae 8-10 (11) x 5-6 j.Lm, ellipsoideae vel ovoi­
deae vel phaseoliformes, non dextrinoideae, subleves. Cheilocystidia 
cylindrica, 36-70 x 4-6 j.Lm vel fusoid-ventricosa, 35-50 x 7-10 x 4-
6 j.Lm, vel breviclavata. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
88315; legit prope Dexter, Michigan, 12 Oct 1977. 

Pileus 3-5 cm broad, obtuse then broadly convex, often irregular 
in outline, surface viscid, moist, hygrophanous, decorated with patches 
of pinkish buff to cinnamon-buff fibrils along the margin, disc gla­
brous, "Warm Sepia" fading to "Tawny," margin at times ± wood 
brown or paler, rarely watery zoned or spotted, opaque. Context thin 
but flesh watery dull cinnamon when mature, fading to pallid buff, 
odor ± faintly pungent, taste slight; FeS04 staining base of stipe olive­
black, KOH no reaction on cuticle of pileus (or merely brownish). 

Lamellae broad, adnate becoming depressed around the stipe, 
close to crowded, pallid cinnamon becoming subfulvous. 

Stipe 3-6 cm long, 3-7 mm thick, equal, often compressed, 
pallid above when young, soon dingy brown overall but base slowly 
darkening and the change progressing upward; surface coated with 
pinkish buff to cinnamon-buff fibrils up to the fibrillose annulus, an­
nulus evanescent. 

Spores 8-10 (11) x 5-6 j.Lm, pale yellow-brown (clay color) in 
KOH, not much different in Melzer's (not dextrinoid), smooth (under 
high-dry objective), ellipsoid to ovoid or in profile some ± bean­
shaped. 

Hymenium.-Basidia 4-spored, 7-8 j.Lm broad near apex. Pleuro­
cystidia none. Cheilocystidia cylindric and 36-70 x 4-6 j.Lm or nar­
rowly ventricose and 35-50 x 7-10 x 4-6 j.Lm, and a small number 
short-clavate, thin-walled and hyaline. 

Lamellar and pilear tissues.-Cuticle of pileus a thin but well­
defined ixocutis, hyphae 2-4 j.Lm diam, walls gelatinized and clamps 
present. Hypodermium cellular, of rusty brown cells (in KOH), red­
dish brown in Melzer's, not all the pigment incrustations dissolving, no 
dextrinoid debris observed. Tramal hyphae (both lamellae and pileus) 
typical for the genus. Clamp connections present. 

Habit, habitat, and distribution.-Gregarious in troops of hun­
dreds of basidiocarps, under spruce, Dexter, Michigan, October 12, 
1977 (type, MICH). 

Observations.-The generally fulvous pigmentation, the copious 
buff-colored fibrillose veil, lack of a distinctive taste, and the watery 
zones and spots observed on many caps make a distinctive combination 
of features. The zones and spots are common on species of subgenus 
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Denudata but very unusual on the veiled species, H. pseudomeso­
phaeum occurred in· great numbers in 1977 and was readily recognized 
at sight. 

106. Hebeloma pumiloides sp. nov. 
var. pumiloides (m) 

Pileus (1.5) 2.5-4 cm latus, obtusus vel convexus, subviscidus, 
leviter fibrillosus, glabrescens, ad centrum rufobrunneus, ad marginem 
pallidus. Contextus fragilis, odor mitis, gustus amarus. Lamellae rufo­
cinnambmeae, confertae, angustae, adnatae. Stipes 3-5 cm longus, 3-
6 mm crassus, fulvus, fibrillosus vel squamulosus, glabrescens. Velum 
fibrillosum subochraceum. Sporae 7-9 x 4-5 IJ..m, ellipsoideae vel 
ovoideae, non dextrinoideae, subleves. Cheilocystidia 29-46 (57) x 4-
7 x 4-5 IJ..m, anguste fusoid-ventricosa vel cylindrica. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
88232; legit prope Milford, Oakland County, Michigan, 4 Oct 1977. 

Pileus (1.5) 2.5-4 cm broad, obtuse to convex, soon dry, margin 
at first decorated with patches of buff fibrils from the thin fibrillose 
veil; color "Verona Brown" (rufobrunneus) on disc and whitish ("Til­
leul Buff") or slightly darker on the margin (color pattern very nonde­
script). Context buffy pallid, odor slight, taste bitter; FeS04 staining 
base of stipe instantly olive-gray; KOH no reaction on pileus cuticle. 

Lamellae pale "Verona Brown" (dull pinkish cinnamon), nar­
row, adnate, close, not beaded and not spotted. 

Stipe 3-5 cm long, 3-6 mm thick, equal, rusty brown in cortex in 
the base, pallid above, surface fibrillose to squamulose, pallid brown 
on surface near base at first, becoming dark brown overall in age. Veil 
fibrillose, thin, pale buff. 

Spores 7-9 x 4-5 IJ..m, ellipsoid to ovoid, pale buff in KOH, pale 
ochraceous in Melzer's, smooth under light microscope, not dextri­
noid. 

Hymenium.-Basidia 4-spored, 6-7 IJ..m broad near apex, subcy­
lindric. Pleurocystidia none. Cheilocystidia 29-46 (57) x 4-7 x 4-5 
IJ..m, subcylindric to slightly ventricose near base, apex obtuse, scat­
tered along the gill edge, hyaline and thin-walled. 

Lamellar and pilear tissues.-Lamellar trama typical of the genus 
but the subhymenium of ± inflated cells in the region near the pileus 
trama. Cuticle of pileus a distinct ixocutis the hyphae 1.5-3 IJ..m diam, 
walls gelatinized, clamp connections present. Hypodermium cellular, 
dark rusty brown in KOH, patches of encrusting pigmented material 
on the walls, these vanishing in Melzer's mounts. Tramal hyphae near 
the hymenium with greatly inflated cells (22-40 IJ..m diam). 
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Habit, habitat, and distribution.-Gregarious under hardwoods, 
Oakland County, Michigan, October 4, 1977 (type, MICH). 

Observations.-The bitter taste, darkening stipe, and very small 
spores are a distinctive combination. It differs from H. pumilum Lange 
in the more robust fruiting bodies, the colored veil, and in particular in 
the shape of the spores in profile. The type variety of H. pumiloides 
has spores 7-9 x 4-5 f.Lm and a buff-colored veiL Both it and vaL 
sylvestre were collected in the same area of Highlands Recreation Area 
on the same day. 

107. Hebeloma pumiloides vaL sylvestre vaL nov. (n) 

Pileus 1-3 cm latus, campanulatus vel ± planus, cinereocanes­
cens dein nudus, brunneogriseus demum rufobrunnescens; odor mitis; 
gustus amarus. Lamellae latae, confertae, adnatae, sordide cinnamo­
meae. Stipes 1.5-5 cm longus, 2.5-4 mm crassus, deorsum brunnes­
cens, fibrillosus. Velum copiosum, cinereopallidum, evanescens. 
Sporae 9-11 x 5-6 f.Lm, subellipsoideae, non dextrinoideae. Cheilo­
cystidia 38-46 x 6-9 x 4-6 f.Lm, obtusa; vel subfilmentosa 30-56 x 4-
6 f.Lm. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
88230; legit prope Milford, Oakland County, Michigan, 4 Oct 1977. 

Pileus 1-3 cm broad, conic to convex becoming campanulate to 
expanded umbonate or plane, surface merely moist when fresh, grayish­
hoary but soon naked, color ± "Wood Brown" but developing a "Ve­
rona Brown" hue and in age this color overall, opaque at all times. 
Context white, thick in the umbo, odor slight (not distinctive), taste 
bitter (distinctly so), FeS04 staining pileus gray and the stipe olive-gray; 
KOH on cuticle a dark brown. 

Lamellae "Sayal Brown" at maturity, broad, adnate, close, not 
beaded and not spotted. 

Stipe 1.5-4 (5) cm long, 2.5-4 mm thick, equal, no true bulb 
present, surface grayish-fibrillose from a thin veil, soon naked and 
unpolished, brownish in the base and pallid above but darkening to 
dull brown overall. 

Spores 9-11 x 5-6 f.Lm, pale clay color in KOH, not much differ­
ent in Melzer's, smooth to faintly marbled (under high-dry objective); 
ellipsoid to ovoid, some obscurely inequilateral in profile view, not 
dextrinoid. 

Hymenium.-Basidia 4-spored, 7-8 f.Lm broad near apex. Pleuro­
cystidia none. Cheilocystidia scattered mostly cylindric, 38-46 x 6-9 
x 4-6 f.Lm, or ± filamentous and 30-56 x 4-6 f.Lm. 

Lamellar and pilear tissues.-Lamellar trama typical of the genus, 
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but diffusely reddish in mounts in Melzer's, color soon fading. Cuticle 
of pileus a thin layer of gelatinized hyphae (an ixocutis), some with a 
yellowish brown content as seen mounted in KOH, with pigment­
encrusted walls next to the hypodermium. Hypodermium dark rusty 
brown in KOH with pigment encrusted on the walls, "Hay's Brown" in 
Melzer's and copious dextrinoid debris forming in the mount in 10-15 
minutes. Hyphae of pileus trama typical for the genus. Clamp connec­
tions present. 

Habit, habitat, and distribution.-Gregarious under hardwoods, 
in Highlands Recreation Area, Oakland County, Michigan, October 4, 
1977 (type, MICH). 

Observations.-This taxon differs from var. pumiloides in having 
larger spores and in a ± cinereous to pallid veil. The red flush of the 
trama in mounts made in Melzer's may be an additional difference. 

108. Hebeloma sterlingii (Pk.) Murrill (0) 

North Amer. Flora 10: 217. 1917 

lnocybe sterlingii Peck, Bull. Torrey Club 33: 217. 1906. 

Pileus 1.5-2.5 cm broad, convex to nearly plane, gray or clay 
colored, center brownish, glabrous, slightly viscid at the center when 
moist, margin incurved and obscurely fibrillose-appendiculate. Context 
with a farinaceous taste. 

Lamellae adnexed, pallid, becoming cinnamon-brown (from the 
spores ?). 

Stipe 2.5-3.5 cm long, 2-4 mm thick, equal or enlarged near the 
base, white over exterior, bay-red within, fibrillose from the veil which 
leaves an evanescent ring (zone), at times the margin of the pileus 
appendiculate with veil remnants as is the lower portion of the stipe. 

Spores 9-12 x 5.5-7 !-Lm, more or less inequilateral in profile 
view, in face view elliptic to subovate, the wall 0.3 !-Lm thick, surface 
obscurely rugulose, color as revived in KOH pale yellow, not dextri­
noid. 

Hymenium.-Basidia 4-spored, 28-32 x 6-7 !-Lm. Pleurocystidia 
none. Cheilocystidia 32-53 x 4-8 x 3-4 !-Lm, cylindric, usually slightly 
enlarged near the base (± fusoid-ventricose and the neck ± elongated). 

Lamellar and pilear tissues.-Trama of the lamellae of narrow 
subparallel hyphae. Trama of pileus of radially disposed hyphae. Cuti­
cle of pileus an ixocutis. Hypodermium cellular. Stipe cuticle of repent 
dry hyphae. Clamp connections widely scattered on the cuticular hy­
phae of both pileus and stipe. 

Habit, habitat, and distribution.-On soil under spruce trees, soli-
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tary to gregarious; Trenton, New Jersey, collected by E. B. Sterling, 
November, 1905 (type, NY). Type studied by Hesler. 

Observations.-The features of the spores and the cheilocystidia 
show that Murrill was correct when he transferred the species from 
Inocybe to Hebeloma. The color of the interior of the stipe as de­
scribed is a very unusual feature in Hebeloma. The color of the interior 
of the stipe at the base may well be a variation of the change to brown 
found so many times in this subgenus, and, if so, would not be ex­
pected to occur in young or freshly maturing specimens. 

109. Hebeloma strophosum (Fr.) Sacco var. 
strophosum sensu Moser (1978) (p) 

Pileus 3-6 cm broad, obtuse to convex, becoming broadly convex 
to plane, margin inrolled at first, surface glabrous and "Warm Sepia" 
to "Verona Brown" over disc, margin grayish at first from a coating of 
fibrils, the edge ± appendiculate, pileus margin at times spotted with 
patches of veil material but gradually ± glabrescent. Context watery 
gray to brownish fading to pallid, odor and taste sharp (± raphanoid), 
FeS04 staining base of stipe gray; KOH on cuticle of pileus and con­
text not distinctive. 

Lamellae pallid ("Tilleul Buff"), soon pale dull brown then ± 
"Vinaceous-Buff" becoming "Avellaneous," finally near "Sayal 
Brown" (from the spores ?), adnate, close, finally broad, not beaded 
and not spotted. 

Stipe 4-8 cm long, 5-9 mm thick, equal, pallid to white above 
the veil-line, slowly avellaneous at base, copiously fibrillose from gray­
ish fibrils, solid, soon becoming hollow; as dried pallid overall includ­
ing veil fibrils. 

Spores 7-9 x 4.5-5 fJ-m, ellipsoid to ovoid, thin-walled and 
merely yellowish pallid in KOH and Melzer's (not dextrinoid). 

Hymenium.-Basidia 4-spored, 7-8 fJ-m wide near apex. Pleuro­
cystidia absent. Cheilocystidia 32-47 x 6-9 fJ-m, neck 4-5 fJ-m diam 
and apex obtuse to subcapitate; many ± cylindric and some narrowly 
clavate (5-7 fJ-m near apex), soon becoming somewhat agglutinated. 

Lamellar and pilear tissues.-Lamellar trama typical for the ge­
nus. Cuticle of pileus an ixocutis, the hyphae 2-5 fJ-m diam and many 
collapsed, walls refractive, clamps present. Hypodermium cellular, the 
walls rusty brown or paler (in either KOH or Melzer's reagent), en­
crusting material not conspicuous, dextrinoid debris present in and 
near the layer. Tramal hyphae typical of the genus. 

Habit, habitat, and distribution.-Gregarious under shrubs and 
trees of broad-leafed species, Washtenaw County, Michigan, October 
1, 1975, Smith 86776. 
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Observations.-The veil remnants on the stipe and on the margin 
of the pileus are typically heavy and not significantly colored. The 
fragments on the pileus are soon obliterated. The species, characteris­
tically, is found under conifers; however, in North America, we find 
collections of H. strophosum intergrading with H. mesophaeum. This 
variable species in its broad sense here in North America, has been 
found associated with both hardwoods and conifers. For H. stropho­
sum we emphasize the heavy veil remnants on the stipe, the ± rapha­
noid odor and taste, and the relatively small spores. 

110. Hebeloma sUbfastigiatum sp. nov. (q) 

Pileus 2-5 cm latus, obtuse conicus demum late convexus vel 
obtuse umbonatus, ad marginem leviter fibrillosus, pallide argillaceus 
de mum rufobrunneus; odor et sapor leviter raphaninus. Lamellae con­
fertae, latae, adnatae, pallidae demum argillaceae. Stipes 3-8 cm lon­
gus, 3-10 mm crassus, sursum pallidus, deorsum demum "Bister" (± 
spadiceus). Velum pallide argillaceum. Sporae 9-12 x 5.5-7 fJ-m, 
tarde dextrinoideae, subleves, in laterales subellipsoideae vel obscure 
inequilaterales. Cheilocystidia 35-54 x 7-10 x 5-6 fJ-m vel 47-63 x 
5-7 fJ-m. 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
67833; legit in terra carbonicola, Washtenaw County, Michigan, 1 May 
1964. 

Pileus 2-5 cm broad, obtusely conic to convex, expanding to 
plane or with a low umbo, often remaining convex, near the margin 
faintly fibrillose-streaked from remnants of the veil, at times with a 
zone of fibrils on the margin or the latter fringed, surface merely 
subviscid when fresh, color a pale buff to pinkish buff or on the disc 
dull cinnamon to reddish brown, often reddish brown at first, in age 
when water-soaked merely a dingy tawny. Context watery olive-buff; 
odor and taste slightly raphanoid; FeS04 no reaction on pileus (base of 
stipe not tested). 

Lamellae close, adnate to adnexed, seceding, moderately broad, 
equal, edges even, faces pallid then dingy cinnamon to clay color, not 
beaded and not spotted. 

Stipe 3-8 cm long, 3-10 mm thick, equal, pallid above, soon 
bister from the base upward, brown overall in age, lacerate-fibrillose 
from remains of the buff-colored veil (the remnants seldom in a zone), 
apex pallid and silky. 

Spores 9-12 x 5.5-7 fJ-m, in Melzer's the surface seen to be 
faintly marbled, in KOH appearing smooth, pale dingy ochraceous in 
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KOH, in Melzer's slowly ± reddish tawny; shape ellipsoid to ovoid or 
in profile tending to be obscurely inequilateral. 

Hymenium.-Basidia 4-spored, 7-10 fJ-m broad near apex. Pleu­
rocystidia none. Cheilocystidia fusoid-ventricose to ± cylindric, 35-54 
x 7-10 x 5-6 fJ-m for the former, for the latter 47-63 x 5-7 fJ-m, apex 
obtuse and many with a refractive wall thickening in the interior of the 
apex. 

Lamellar and pilear tissues.-Gill trama typical for the genus but 
in Melzer's solution the hymenium orange-ochraceous or reddish 
orange but soon fading. Cuticle of pileus a well-defined ixocutis, the 
hyphae 1.5-3 fJ-m diam and outer wall ± gelatinized, no dextrinoid 
debris noted. Clamps present. Hypodermium intermediate in type, ± 
clay color in KOH, ± reddish brown in Melzer's, incrustations lacking. 
Tramal hyphae typical for the genus. 

Habit, habitat, and distribution.-On a freshly burned-over area, 
Washtenaw County, Michigan, May 1, 1964 (type, MICH). 

Observations.-The habitat, ordinarily, is humus under low moist 
hardwoods, and the fruiting bodies were produced in an area of about 
the size of an acre. Hundreds of them were present. The burn was 
about a month old at the time. We at first classified this material as H. 
fastibile. The veil is buff colored, the spores are a trifle large, and the 
habitat and time of fruiting make identification with H. fastibile doubt­
ful. It differs from H. pseudofastibile by its occurrence on a fresh burn 
in a low hardwood forest lacking any conifers, in the gill edges not 
being beaded, in having a buff-colored veil, and in the stipe not split­
ting into longitudinal segments. 

111. Hebeloma urbanicola sp. nov. (r) 

Pileus 1.5-3 cm latus, obtuse campanulatus, ad marginem fibril­
losus, glabrescens, subviscidus, cinnamomeus, tarde ± spadiceus. 
Contextus pallide brunneus, fragilis; odor et gustus mitis. Lamellae 
confertae, adnatae demum sinuatae, subdistantes, pallidae dein cinna­
momeae. Stipes 2.5-4 cm longus, 2-3.5 mm crassus, albidus, demum 
brunneus. Velum fibrillosum, pallidum. Sporae 7-9 x 4.5-5 fJ-m, non 
dextrinoideae, ± ellipsoideae, ± leves, in "KOH" subhyalinae. Ba­
sidia tetraspora. Cheilocystidia 26-37 (44) x 6-9 x 3-5 fJ-m, clavata 
vel subfusoide ventricosa (collum angustum). 

Specimen typicum in Herb. Univ. Mich. conservatum est, Smith 
34233; legit sub Piceae, in Ann Arbor, Michigan, 7 Oct 1949. 

Pileus 1.5-3 cm broad, obtusely campanulate to expanded­
umbonate, margin incurved and at first fringed with veil remnants, 
hoary at first from a thin coating of veil fibrils, glabrescent and ± "Sayal 
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Brown" when fibrils are removed, becoming a pale dull tan as moisture 
escapes (and on aging and resoaking becoming ± bister). Context thin, 
brownish, more or less fragile, odor and taste mild. 

Lamellae close, becoming adnexed and moderately broad, ± sub­
distant, pallid at first, dull cinnamon in age and when dried a pale 
cinnamon (much as in H. pascuense) , edges not beaded and not 
stained. 

Stipe 2.5-4 em long, 2-3.5 mm thick, equal, not splitting length­
wise, whitish, in age generally ± discolored, the base merely ± cinna­
mon as dried. Veil fibrillose, pallid, merely coating the stipe (no annu­
lar zones or veil-line showing in dried material). 

Spores 7-9 x 4.5-5 J,Lm, very pale both in KOH and Melzer's 
(not dextrinoid), faintly marbled, thin-walled, oblong, ellipsoid to 
ovoid. 

Hymenium.-Basidia 4-spored, 6-7 J,Lm broad at apex. Pleuro­
cystidia none. Cheilocystidia small, 26-37 (44) x 6-9 x 3-5 J,Lm, 
clavate and often with a filamentous projection 3-4 J,Lm diam develop­
ing from near or on the apex, a secondary septum occasionally noted 
at the point of origin of the prolongation; many cells simply remaining 
clavate, all thin-walled hyaline and scarcely refractive. 

Lamellar and pilear tissues.-Cuticle of pileus a well-defined ix­
ocutis of narrow (2-3.5 J,Lm) hyphae, clamps present, outer wall gela­
tinizing or merely refractive. Hypodermium hyphoid or appearing cel­
lular in tangential sections, dull brown in KOH and ± reddish brown 
in Melzer's, no dextrinoid debris seen. Tramal hyphae typical of the 
genus. No particular color evident in sections mounted in KOH or in 
Melzer's; clamp connections present. 

Habit, habitat, and distribution.-Gregarious under blue spruce, 
1766 Glenwood Rd., Ann Arbor, Michigan, October 7, 1949 (type, 
MICH). 

Observations.-Since the original collection, the odor and taste 
have been tested repeatedly and the result was always the same. The 
small cheilocystidia, small spores, lack of odor and taste, lack of color 
in the veil fibrils, and the pattern of the brownish change in the stipe 
make a significant combination of characters. 

112. Hebeloma velatum (Pk.) Peck (s) 

Bull. N.Y. State Mus. 139: 69. 1910 

Hebeloma colvini var. velatum Peck, Ann. Rep. N.Y. State Mus. 48: 19. 1897. 

Pileus 2.5-6 cm broad, at first convex to campanulate-convex or 
conic, finally expanding to plane or broadly and obtusely umbonate, 
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sometimes the central area depressed, viscid; grayish brown to near 
"Clay Color" toward the disc which is vinaceous-brown (near "Rood's 
Brown" to "Cinnamon-Brown"), the edge usually pinkish buff or paler 
when faded; surface often hoary and with white patches of the veil 
near the margin or along it and arranged in one or two rows, the veil 
remnants relatively persistent. Context white, thick in the disc, rather 
thin on the margin; odor and taste radishlike to nearly mild. 

Lamellae narrowly adnate to adnexed, broad, close, at first whit­
ish, finally "Cinnamon-Buff" to "Wood Brown" (grayish brown) or 
darker, edges white floccose; lamellulae present and usually alternat­
ing with lamellae, in ± four ranks. 

Stipe 3-6 cm long, 3-8 (11) mm thick, dingy brownish, darker 
below, pallid near apex and mealy, fibrillose-striate below, equal or 
tapered toward base, finally hollow, dry. Veil copious, white, fibril­
lose, leaving an annulus or fibrillose ring near the stipe apex and also 
leaving patches or zones over the area below the ring. 

Spore deposit "Sayal Brown" as air dried. Spores 8-10.5 (11) x 
5-6.5 (7) !-Lm, shape in profile view ± inequilateral, in face view 
subovate to elliptic, wall ± 0.3 !-Lm thick, minutely rugulose (under 
oil-immersion lens), pale yellowish in Melzer's (not dextrinoid), paler 
in KOH. 

Hymenium.-Basidia 4-spored, 7-9 !-Lm broad near apex. Pleuro­
cystidia none. Cheilocystidia 30-40 (70) x 5-9 (13) !-Lm, subcylindric 
above a ± ventricose region near the base. 

Lamellar and pilear tissues.-Lamellar trama typical of the genus. 
Cuticle of pileus a well-defined ixocutis, or in age an ixolattice. Hypo­
dermium cellular, the walls dark brown in KOH, some hyphae in the 
cuticular area encrusted. Clamps present. 

Habit, habitat, and distribution.-Solitary to gregarious or caespi­
tose under cottonwood, summer and fall. 

Observations.-Peck's type has been studied, but the species still 
presents problems in relation to H. strophosum, and H. mesophaeum 
and its variants. The ± inequilateral spores in profile view distinguish 
it from the latter. We might point out, however, that for a time we 
carried it in a preliminary manuscripts as a variant of H. mesophaeum. 
Var. castaneum of the latter, for instance, differs mainly in having a 
thin veil and in being associated with conifers. 
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MATERIAL CITED 
Hebeloma affine: S-42918(type) 

agglutinatum: S-88328(type) 
aggregatum: S-90057(type) 
alpinicola: S-58632( type) 
amarellum: S-9339(type) 
angelesiense: S-17096( type); S-17184 
angustifolium: S-88295( type) 
aurantiellum: S-55477( type) 
barrowsii: Barrows-3056(type) 
bicoloratum var. bicoloratum: S-88316(type); S-88323; S-88325; S-88326 

coloradense: S-89594; DBG-7956 
boulderense: DBG-7959(type) 
brunneodiscum: S-86872( type) 
brunneomaculatum: W-K-7(type) 
chapmanae: DBG-2473(type); Barrows-2021; Thiers-20774 
cinereostipes: S-88733( type); S-90158 
conifer arum : S-86924( type); S-90060? 
corrugatum: S-89266(type); S-87089; S-89078; S-89107; S-89108; S-89267; 

S-89889; S-90213 
dissiliens: S-89723( type) 
evensoniae: DBG-7948; DBG-7960 
farinaceum: Murrill-126(type) 
fastibile: Kauffman's Wyoming collection; no type 
felleum: S-90628 
flaccidum: S-90452(type) 
fragrans var. fragrans: S-90594(type); S-90620; S-90629; S-90630 

intermedium: S-90636(type) 
fuscostipes: S-90501(type) 
glabrescens: S-89053(type) 
gregarium: Peck's type 
griseocanescens: S-88697( type) 
griseocanum: S-90121 (type) 
griseovelatum: S-86929( type) 
hesleri: S-86922( type) 
h ydrocybeoides: S-36228( type) 
idahoense: S-66049(type); S-53293; S-86922; S-90152; S-90367 
immutabile: S-17538(type) 
indecisum: S-89584( type) 
insigne: S-89184(type); S-5245; S-87013; S-89461; S-90195; S-90197 
juneauense: W -K-5958( type) 
kanousiae: Kanouse August 28, 1923(type) 
kauffmanii: Kauff.-9-7-23(type) 
kelloggense: S-73592( type) 
kemptonae: W-K-5143(type) 
kuehneri: S-88981; S-88982 
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Hebeloma latisporum: S-SS278(type); S-88817 
limacinum: S-89110( type) 
littenii: S-1O-29-80( type) 
luteobrunneum: S-88819(type) 
lutescentipes: S-24018( type) 
marginatulum var. fallax: S-89724(type); S-90276 

marginatulum: S-53299(type); S-87552; S-8891l 
var. provo proximum: S-90631 

maritinum: S-9008(type) 
mesophaeum var. aspenicola: S-90192( type); S-90194 

bifurcatum: S-88816(type) 
castaneum: S-88922( type); S-87445 
duplicatum: S-90058A( type) 
fluviatile: S-89471(type); S-89485; S-90008 
imitatum: S-53134(type); S-89567; S-90198 
insipidum: S-88791(type); S-89723; Solheim-6235 
lateritium: Murrill-295( type) 
longipes: S-64681 (type) 
mesophaeum: S-17242; S-49417; S-88327; S-90210 
similissimum: S-87091 (type) 
subobscurum: S-46587 (type) 
velovinaceum: S-51374(type); S-52226 

naucorioides: S-32-580( type) 
nigromaculatum: S-19314( type); S-89678 
obscurum: S-88923(type) 
occidentale: S-19106( type) 
ollaliense: S-23737(type); S-2371S; S-90160 
olympianum: S-17972(type); S-71130 
oregonense var. atrobrunneum: S-89268(type) 

oregonense: S-24289(type); S-24290; S-51737; S-90632 
pallescens: S-89008( type) 
pallido-argillaceum: S-90600( type) 
parcivelum: S-23703( type) 
pascuense: Peck's type 
perfarinaceum: S-90421 (type) 
perigoense: DBG-4877(type); S-44396; S-44427; S-45243 
perplexum: S-90498( type) 
piceicola: S-89135( type); S-89733A 
pinetorum: S-24799(type) 
pitkinense: S-86865(type) 
praecaespitosum: S-89627(type); S-90477; S-90916 
praelatifolium: S-89109(type); S-73961; S-87486 
praeolidum: S-17169(type); S-17208; S-17263; S-17607; S-17702; S-17703; 

S-17704; S-19714; S-24954; S-27870; S-51864; S-55626; S-70460 
proximum: S-7S218(type) 
pseudofastibile var .distans: S-6887 4( type); D BG-7955 

pseudofastibile: S-90425(type) 
pseudomesophaeum: S-88315(type) 
pseudostrophosum: S-14443(type); S-44533; S-19967; S-27388; S-76618; 

S-90916; Ammirati-6027; Barrows-1190 
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Hebeloma pumiloides: var. pumiloides: S-88232(type) 
sylvestre: S-88230( type) 

pungens: S-24293( type) 
remyi: S-87045; S-89846; S-89850; S-89888; S-90434 
repandum: S-8691O(type) 
riparium: S-88621(type); S-48600; S-49261 
salmonense: S-70148(type) 
sanjuanense: S-51736(type) 
solheimii: S-89471(type); Solheim-6235 
stanleyense: S-46221(type); S-70148; S-90420 
sterlingii: Peck's type 
strophosum var. occidentale: S-44190(type); Kauffman-Wyoming 

strophosum: S-86776; S-60n 
subannulatum: S-89095(type); Kauff-8-26-20(Colorado) 
subargillaceum: DBG-7947(type) 
subboreale: S-89006(type); S-87408 
subcapitatum: S-89093(type); S-89234 
subfastigiatum: S-67833(type) 
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subhepaticum: S-18029(type); S-56753; S-56757; S-56838; S-57020; S-57047 
sublamellatum: S-87044(type) 
subrimosum: S-90148(type) 
subrubescens: S-90090(type) 
subsacchariolens: S-90215 
substrophosum: S-87043(type) 
subumbrinum: S-88979( type) 
subviolaceum: S-88843( type) 
testaceum: S-90056 
trinidadense: S-57047(type) 
urbanicola: S-34233( type) 
utahense: McKnight-F-1448(type) 
velatum: Peck's type 
vinaceogriseum: S-46587(type) 
vinaceoumbrinum: S-89950( type) 
wellsiae: W-K-16(type) 
wells-kemptonae: W-K-5304(type) 
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ILLUSTRATIONS 

TEXT FIGURES 

The magnification in the figures as reproduced are: for the spores 
660 x, and for the cystidia ± 370 x. 
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Figs. 1-8. H. subrimosum: fig. 1, five cheilocystidia; fig. 2, five spores. H. 
aggregatum: fig. 3, five spores; fig. 4, five cheilocystidia. H. utahense: fig. 5, five cheilo­
cystidia; fig. 6, four spores. H. pseudofastibile var. distans: fig. 7, four cheilocystidia, fig. 
S, three spores. 
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Figs. 9-18. H. mesophaeum vaT. aspenicola: fig. 9, six cheilocystidia; fig. 10, 
five spores. H. vinaceoumbrinum: fig. 11, five cheilocystidia; fig. 12, five spores. H. 
subviolaceum: fig. 13, five spores; fig. 14, four cheilocystidia. H. nigromaculatum: fig. 
15, five spores; fig. 16, four cheilocystidia. H. substrophosum: fig. 17, three cheilocys­
tidia; fig. 18, four spores. 



Figs. 19-27A. H. angelesiense: fig. 19, four cheilocystidia; fig. 22, four spores. 
H. pseudostrophosum: fig. 20, five spores; fig. 21, four cheilocystidia. H. bicoloratum 
var. coloradense: fig. 23, five cheilocystidia; fig. 24, five spores. H. alpinicola: figs. 25 
and 26, six spores; fig. 27, five cheilocystidia. H. brunneomaculatum: fig. 27A, five 
cheilocystidia. 



D-

03\) 

ts 
0 0 37 

o,St)C) 
Figs. 28-38. H. subhepaticum: fig. 28, four cheilocystidia; fig. 29, five spores. 

H. parcivelum: fig. 30, three cheilocystidia; fig. 31, three spores. H. praecaespitosum: 
fig. 32, five cheilocystidia (from aberrant fruiting body); fig. 33, five spores (from' aber­
rant fruiting body). H. amarellum: fig. 34, six cheilocystidia; fig. 35, seven spores. H. 
maritinum: fig. 36, five cheilocystidia; fig. 37, five cheilocystidia. H. aurantiellum: fig. 
38, seven spores. 
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Figs. 39-46. H. salmonense: fig. 39, four cheilocystidia; fig. 40, five spores. H. 
piceicola: fig. 41, six cheilocystidia; fig. 42, four spores. H. oregonense: fig. 43, four 
cheilocystidia; fig. 44, four spores. H. marginatulum vaL fallax: fig. 45, four cheilocys­
tidia; fig. 46, six spores. 



Figs. 47-54. H. indecisum: fig. 47, five cheilocystidia; fig. 48, six spores. H. 
subrubescens: fig. 49, four cheilocystidia; fig. 50, six spores. H. praecaespitosum: fig. 51, 
four cheilocystidia; fig. 53, four spores (typical size); fig. 54, two saccate cheilocystidia. 
H. occidentale: fig. 52, five cheilocystidia. 
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PLATE 5 

A. Hebeloma praecaespitosum x >2 S-89627 

B. Hebeloma aggregatum x 1 S-90057 



PLATE 6 

A. Hebeloma piceicola x 1 S-89135 

B. Hebeloma remyi x 1 S-89846 
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PLATE 8 

Hebeloma naucorioides x 1 S-32-580 



Plates 9-14 showing spore surface configuration as illustrated 
with the aid of the scanning electron microscope. As can be seen in the 
illustrations, the details of the spore ornamentation, as seen with aid of 
the SEM (on the species studied to date), show a pattern of low 
profile. 

An oversimplistic explanation of the formation of the ornamenta­
tion of the spores, on the species illustrated, suggests that the orna­
mentation is produced by a thin more or less viscous "ectoperisporial 
layer" which becomes pulled apart into the pattern shown, or the layer 
is gradually eroded in part by enzyme action. Further studies, obvi­
ously, are necessary. 



PLATE 9 

Hebeloma evensoniae showing an essentially smooth spore, DBG-7960. 



PLATE 10 

Hebeloma bicoloratum var. coloradense showing a fine obscure ornamentation, DBG-
7956. 



PLATE 11 

Hebeloma pseudofastibile var. distans, showing the way the "ectoperisporiallayer" forms 
obscure but distinctive patterns as it breaks up (or becomes eroded away), DBG-7955. 



PLATE 12 

Hebeloma boulderense showing a smooth area remaining at the base of the spore with 
the rest of the surface ornamented DBG-7959. 



PLATE 13 

Collection DBG-7957 (ornamentation apparently beginning to form). 



PLATE 14 

Collection DBG-7957 (same as above but a mature spore with well-developed ornamen­
tation). 
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candidipes, 88 
chapmanae, 37 
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cistophyllum, 34 
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Hebeloma affine (continued) 
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obscurum, 116, 121, 124 
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olympianum, 97, 101 
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perfarinaceum 139, 153 
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pitkinense, 139, 156 
praecaespitosum, 18, 115, 118 
praelatifolium, 139, 157, 159 
praeolidum, 88, 89 
proximum, 56, 162, 173 
pseudofastibiie var. distans, 109, 114, 
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var. pseudofastibile, 116, 127, 147, 
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pseudomesophaeum, 61, 174 
pseudostrophosum, 41, 46, 47, 53 
pumiloides var. pumiloides 61, 162, 

176, 178 
var. sylvestre 61, 162, 177 

pumilum, 62, 98, 177 
punctatum, 37 
pungens, 108, 109 
remyi, 34, 128 
repandum, 40 
riparium, 41, 43 
saccharioiens, 90, 93, 95 
salmonense, 84, 86 
sanjuanense, 61, 62, 65 
sinapizans, 133, 136 
solheimii, 61, 68 
stanleyense, 139, 147 
sterlingii, 26, 126, 161, 162, 178 
strophosum var. occidentale, 61, 63 

var. strophosum, 61, 162, 179, 183 
subannulatum, 41, 42 
subargillaceum, 56, 58 
subboreale, 26, 33 
subcapitatum, 61, 67 
subfastigiatum, 26, 162, 180 
subhepaticum, 97, 105 
sublamellatum, 50, 55 
subrimosum, 26, 31, 79, 167, 170 
subrubescens, 116, 136, 139 
subsacchariolens, 91, 94 
substrophosum, 41, 45 
subumbrinum, 116, 120 
subviolaceum, 29, 61, 66, 68 
testaceum, 43, 77, 126, 139, 144, 155 
trinidadense, 97, 107 
urbanicola, 56, 162, 181 
utahense, 26, 29 
velatum, 96, 97, 161, 162, 182 
versipelle, 40, 48, 49, 65 
vinaceogriseum, 26, 28, 29 
vinaceoumbrinum, 41, 46 
wellsiae, 26, 34 
wells-kemptonae, 116, 135 

Inocybe, 1, 179 

Lactarius, 1, 2, 11 

Marasmius oreades, 18 
Mycena, 1, 2, 7, 161 



Naematoloma, 10 
sublateritium, 73 

Pholiota, 1 
Picea, 4, 181 

englemannii, 4, 31 
sitchensis, 4 

Pinus albicaulis, 49 
contorta, 29 
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strobus, 170 
Populus, 163 
Porphyropora, 15 
Psathyrelia, 1 
Psilocybe, 6, 10 

Salix, 163 
Stropharia, 10 
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