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thick-walled like the paraphyses. Peridium a single layer of very closely inter­
woven hyphae with hyaline walls but much blackish coagulated content as in 
species giving a green to olive fuscous reaction with KOH but no green visible 
in mounts revived in KOH, in Melzer's sol. the pigment rounding into large 
rusty brown to fuscous-brown pigment balls. No sphaerocysts seen. Clamp con­
nections none. All hyphae nonamyloid. 

Under alder and hemlock (Alnus & Tsuga) , Barlow Forest Camp, Mt. Hood, 
Oregon, Sept. 17, 1964, collected Ruth Oswald and Crystal Goetz (TYPE); Trappe 
194, Douglas County. 

The basal attachment of the rhizomorphs is conspicuous in even dried mate­
rial, and the glabrous black shiny peridium is nothing like that of other species 
of this section. The colors when fresh and the change taking place on drying are 
a peculiar set of color characters. One would expect a green to olive KOH reac­
tion on this species but there was no suggestion of it on sections revived in KOH 
so the species is placed here, with, however, some reservations. 

Trappe's notes are as follows: Peridium whitish with brown patches, turns 
sepia where bruised in handling. Gleba firm Marguerite yellow (Maertz & Paul). 
Odor not distinctive. The specimen dried black. 

Stirps Bacillisporus 

The white to pallid basidiocarps with the very small phalloid-like spores dis­
tinguish the stirps. 

Ker to Species of Stirps Bacillisporus 

1. Basidiocarp white drying to cinereous; peridium readily separable in flakes. 127. R. cinerascens 
1. Not as above. 2 

2. Peridium pallid fresh but fuscous as dried; paraphyses becoming thick·walled. 
126. R. nitens 

2. Peridium pallid fresh, merely dingy buff as dried; paraphyses remaining thin-
. walled. 128. R. bacillispoms 

. 126. Rhizopogon nitens A. H. Smith, sp. nov. 

Fructificationes 1-2.5 cm. diam, globosae vel subglobosae, pallidae, in siccatis 
atratae. Gleba albida demum sordide argillacea velligneo-brunnea. Sporae 5-6(-7) 
X 2 [.I., subcylindraceae. Typus Smith 31855 (MICH). 

Basidiocarps 1-2.5 cm. diam, globose to subglobose, pallid when fresh, drying 
fuscous-black, attached by a basal rhizomorph, surface as dried wrinkled and 
glabrous, somewhat shining as if it had been subviscid fresh (data on fresh mate­
rial lacking) . (;-ieba lacunose, white, becoming pale tan where dried but varying 
to wood-brown. 

Spores 5-6(-7) X 2 [.I., hyaline in KOH, yellowish in Melzer's sol., smooth, 
thin-walled, often with a false septum as seen in Melzer's sol. Basidia clavate. 
Paraphyses clavate, 13-20 X 7-12 [.I., hyaline in KOH, with internal wall thicken­
ings as in R. rubescens but the thickenings occur before gleba becomes colored. 
Subhymenium more or less filamentous-interwoven, many of the hyphae with 
thickened walls. Hyphae of tramal plates subparallel, hyaline, somewhat gelati­
nous and some with slightly thickened walls, oleiferous hyphae present. Peridium 
with heavy incrustations of pigment-debris obscuring hyphal detail, the pigment 
also within the cells, slowly becoming dark olive to olive-brown in KOH. In 
Melzer's sol. the layer orange-brown in color but pigment balls not forming. 
Clamp connections absent as far as observed. 
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Gregarious under moss, Longmire, Washington, Sept. 27, 1948 (Smith 31855, 
TYPE, 30700, 31355, Rampart Ridge, Mt. Rainer National Park, Wash.). 

This species is keyed out in both sect. Rhizopogon and sect. Amylopogon be­
cause data on the KOH reaction on fresh peridia is lacking, and from dried 
specimens there are indications the reaction may be positive (olive). R. nitens 
is most dosely related to R. brunneoniger, but differs in the color of the gleba, 
the color and color changes of the peridium, and in lacking pigment balls as 
revived in Melzer's sol. 

127. Rhizopogon cinerascens A. H. Smith, sp. nov. 

Fructificationes 1-2.5 cm. latae, globosae, glaber, siccae, albidae demum tarde 
brunneae, in siccatis cinereae. Gleba albida demum subolivacea. Sporae 5-6 X 
2-2.3[L, oblongae. Typus: Smith 68555 (MICH). 

Basidiocarps 1-2.5 cm. broad, globose to subglobose, or ovate, surface dull, 
glabrous, dry, dull white and slowly brownish when handled but becoming 
cinereous on drying (in silica gel) ; cut peridium staining red, no obvious rhizo­
morphs visible; KOH on surface rose-red, FeS04 no reaction; peridium readily 
separable in sheets or flakes. Gleba white at first, at maturity olive-buff, con­
sistency rather dry and cavities both large and labrythiform and empty to fairly 
well filled with spores. 

Spores 5-6 X 2-2.3 [L, oblong, hyaline singly in KOH, dull brownish along 
the hymenium, yellowish to yellowish brown (in groups in Melzer's sol.) , smooth, 
not truncate. Basidia small, 12-15 X 4-8 [L, neck cylindric, 4-6-spored. Paraphyses 
10-15 X 4-8 [L, ellipsoid to clavate, mostly thin-walled (some with thickened 
walls) , central area not colored with Melzer's sol. Subhymenium cellular but cells 
small and about 2 deep; tramal plates of narrow (2-4 [L) hyaline smooth gelati­
nous hyphae. Peridium thick, as revived in KOH the epicuticular zone containing 
amorphous bodies or patches of pigment dull cinnamon in KOH, beneath this 
the hyphae hyaline and some patches of inflated cells present (the layer clean) . 
Clamp connections none. All tissues nonamyloid. 

In duff under mixed conifers, Priest River, Idaho, Priest River Exp. Forest, 
July 10, 1964. Smith 68291,68317,68555 (TYPE). 

This species differs from R. eva dens in its slightly smaller spores, gray rather 
than brown color as dried, and in not staining readily on the surface when the 
fresh peridium is injured. 

128. Rhizopogon bacillisporus A. H. Smith, sp. nov. 

Fructificationes circa 5 cm. crassae, subglobosae, glaber, pallidae, tactu im­
mutabiles. Gleba olivacea. Sporae 5-6 X 1.7-2 [L, cylindratae, leves, hyalinae non­
amyloideae. Typus: Smith 27136 (MICH). 

Illustrations: Fig. 57, spores. 
Basidiocarps about 5 cm. thick subglobose, glabrous, lacking rhizomorphs as 

far as could be observed, pallid when collected and scarcely changing (dingy 
buff) in drying, not staining when injured, peridium somewhat separable, FeS04 
olive on the dried peridium and KOH pale dingy vinaceous-brown. Gleba olive­
buff fresh, ochraceous-buff as dried, chambers large, consistency friable and easy 
to section. 

Spores 5-6 X 1.7-2 [L, rod-shaped, hyaline in KOH, yellowish in Melzer's 
sol. smooth, thin-walled, basal scar very indistinct. Basidia 16-20 X 4.5-6 [L, cla­
vate becoming subcylindric, 6- and 8-spored, sterigmata fine and short. Paraphyses 
clavate 5-8 [L broad, all thin-walled (specimen past maturity) . Tramal plates of 
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somewhat refractive hyphae 3-5 [L diam of equal diameter throughout and sub­
parallel; subhymenium cellular but cell outlines indistinct. Peridium a single 
layer of appressed-interwoven hyphae ochraceous tawny in KOH, 4-9 [L diam 
with some cells somewhat enlarged; golden-ochraceous pigment deposits present 
on the hyphae in the layer (often drop-like as revived in KOH) . Clamp connec­
tions none. All hyphae nonamyloid. 

Along a road at Tilly Jane Forest Camp, Mt. Hood, Oregon, Oct. 1, 1947, 
Smith 27136 (TYPE), 35597, North Fork of Little Laramie, Medicine Bow Mts., 
Wyoming, Albany Co., Aug. 12, 1950. 

This species is close to R. separabilis but has distinctly smaller spores. The 
material was mature so both the spore size and the lack of thick-walled paraphyses 
are considered distinctive. It is also close to R. occidentalis but lacks both the 
rhizomorphs and the bright yellow pigment. A collection by H. and Ruth Oswald 
Oct. 18, 1964 from Mt. Adams, Wash. showed 1-2 small oil droplets in the 
paraphyses and basidia. This collection is placed here provisionally. 

Stirps Evadens 

The whitish basidiocarps readily staining red when bruised or cut III con­
junction with the narrow spores characterize it. 

Key to Species of Stirps Evadens 

1. Spores 8-10 X 2.2-3 [k. 2 
1. Spores 5-8 X 2-2.5 [k. 3 

2. FeSO. on fresh peridium slowly pale olive. 129. R. obscurus 
2. FeSO. on fresh peridium "fuscous" (bluish-black). 131. R. pmximus 

3. KOH and FeSO. neither one causing a color change on fresh peridium. 133. R. masonae 
3. KOH and/or FeSO. causing a color change on peridium. 4 

4. Odor sweetly fragrant fresh; gleba olive-fuscous mature. 130. R. odoratus 
4. Odor if present metallic-disagreeable; gleba olive-buff to dark olive (but not olive-

fuscous). (see R. thaxteri also.) 132. R. eva dens and variants 
4. Odor none; spores 5-6 X 2-2.3 [k. see R. cinerascens 

129. Rhizopogon obscurus A. H. Smith, sp. nov. 

Fructificationes 1-2.5 cm. latae, globosae, vel irregulares, albidae, impolitae, 
tactu tarde rubescens. Gleba alba, demum subolivacea. Sporae 8-10 X 2.5-3 [L, 

anguste subfusoideae, leves, nonamyloideae. Typus: Smith 65481 (MICH). 
Illustrations: Fig. 64, spores. 
Basidiocarps 1-2.5 cm. broad, globose or angular from mutual pressure; sur­

face glabrous and dull white, rhizomorphs very few and attachment usually basal, 
surface slowly staining red on bruising; in KOH peridial surface quickly pink to 
vinaceous, in ethanol slowly vinaceous, in FeS04 slowly pale olive. Odor none. 
Gleba white, chambers minute, slowly becoming pale olivaceous, greenish III 

FeS04, pinkish in KOH. Columella none. 
Spores 8-10 X 2.5-3 [L, narrowly subfusoid to oblong (usually tapered at 

both ends), hyaline in KOH individually as well as in masses along the hy­
menium, yellowish in Melzer's sol. in groups, nearly hyaline singly, smooth, thin­
walled, basal· scar indistinct. Basidia 14-20 X 6-8 [L, clavate, 4- to 6-spored. 
Paraphyses resembling immature basidia, thin-walled. Cystidia none. Tramal 
plates of narrow (2-6 [L) hyaline smooth refractive-gelatinous hyphae more or 
less interwoven; subhymenium of inflated nonrefractive thin-walled cells. Perid­
ium with an epicutis of nongelatinous hyphae 4-12 [L in diam, and those near 
surface with ochraceous incrustations as seen in KOH both fresh and revived; 
nests of enlarged cells present in subcutis and this region in fresh material having 
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a diffuse reddish pigment as observed in mounts in KOH, sections revived in 
KOH are hyaline in lower region, scattered ochraceous oleiferous hyphae present, 
many large hyaline plate-like crystals scattered in the layer (as revived in KOH). 
Clamp connections none. All parts nonamyloid. 

Gregarious under Pinus contorta, Penn Basin, Idaho, July 23, 1962, Ed 
Tylutki collector (Smith 654S1, TYPE), July 30, 1962, Smith 65627 (MICH). 

This species is characterized by the oleiferous hyphae of the peridium, the 
nests of sphaerocysts in the lower region of the peridium, the dingy white color 
of the basidiocarp which slowly stains reddish on handling, and the fact that the 
gleba as well as the peridium gives positive reactions with the chemicals tested. 
It differs from others around R. evadens in having larger more subfusoid spores. 
The crystals in the peridium, as observed on dried specimens, appear to be at 
least a good "herbarium" character. 

130. Rhizopogon odoratus A. H. Smith, sp. nov. 

Fructificationes 2-6 cm. diam, compressae, angulares vel subglobosae, fibril­
losae, siccae, albidae tactu tarde rosaceae. Odor fragrans. Gleba albida tarde 
olivacea. Sporae 6.5-7.5 X 2-2.5[1., oblongae, nonamyloideae. Typus: Smith 71319 
(MICH). 

Basidiocarps 2-6 cm. long or wide and 2-4 cm. thick, flattened and irregular 
in outline, surface closely appressed fibrillose when young and fresh, dry to the 
touch, with loosely appressed whitish rhizomorphs over lower half, color a dead 
white and drying whitish except for adhering dirt, when handled slowly staining 
red and stains slowly discoloring to brown, peridium thick (1 mm. fresh) but not 
readily separable, white when cut but slowly staining red, with KOH slowly red 
on fresh peridium, FeS04 no reaction. Gleba whitish with a flush of tan when 
young but at maturity dark olive to olive-fuscous, chambers distinct. Columella 
absent. Odor sweetly fragrant on cut fresh specimens (like that of drying Suillus 
subolivaceus) . 

Spores 6.5-7.5 X 2-2.5 [1., oblong, smooth, base in many with a fairly distinct 
truncation, singly hyaline to yellowish in KOH, in groups dingy yellow-brown, 
in Melzer's sol. merely yellow to yellow-brown and with a false septum. Basidia 
clavate, 6-7[1. broad, 6-S-spored. Paraphyses thin-walled. Tramal plates of nar­
row (2-5 [1.) hyaline smooth gelatinous hyphae somewhat interwoven; the sub­
hymenium cellular, the cells thin-walled. Peridium a thick layer of hyaline 
hyphae with no incrusting pigment (as revived in KOH and Melzer's sol) , a few 
surface hyphae with somewhat brownish walls as revived in KOH, no nests of 
sphaerocysts seen but some groups (cut ends of hyphae) seen, entire layer clean 
as revived in KOH. Clamp connections none. All hyphae nonamyloid. 

Under Pinus ponderosa, San Poil Creek, Rooseveldt Lake, Washington, Oct. 
IS, 1964 (Smith 71319, TYPE) . 

This species is near R. eva dens but has a pleasant, not an objectionable odor, 
old basidiocarps have a very dark olive gleba, and the peridium dries whitish, 
(not brown), also the gleba is dark olive as dried. There is also an ecological 

difference, since it is clear that R. odoratus is associated with ponderosa pine; 
there were no other woody plants within fifty yards of the type locality. R. 
evadens is characteristically under P. contorta. 

"131. Rhizopogon proximus A. H. Smith, sp. nov. 

Fructificationes 2-2.S cm. latae, globosae vel pyriformes, siccae, fibrillosae 
albidae demum brunneae, tactu rubescens, in "FeS04" fuscae. Gleba albida 
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demum grisea. Sporae 8-10 X 2.2-2.4 [L, oblongae vel suballantoideae, nonamy­
loideae. Typus: Smith 71322. (MICH). 

Basidiocarps 2-2.8 cm. diam, globose to pear-shaped, surface dry, appressed­
fibrillose (matted down like felt), dry, dull white, slowly brownish on exposed 
areas, staining red when injured and a strong red tinge pervading the pallid 
superficial layer in dried specimens; peridium thin, white when cut but soon 
turnIng red; KOH on cutis red, FeS04 "fuscous" (very little olive evident) . Gleba 
white to grayish (all somewhat immature) , chambers very fine, firm but section­
ing readily as dried, not staining when cut. Columella none; odor none. 

Spores 8-10 X 2.2-2.4[L, oblong to sub allantoid or subfusoid, thin-walled, 
hyaline in KOH singly, yellowish in masses; in Melzer's sol., yellowish to hyaline­
yellowish singly, slightly more yellowish in masses; no basal scar evident. Basidia 
6-spored, clavate, thin-walled. Paraphyses oval to clavate, 8-12 [L, thin-walled, 
hyaline. Tramal plates of subparallel-interwoven hyphae, hyaline, 3-6 [L diam, 
thin-walled, scarcely gelatinous; subhymenium cellular; throughout the tramal 
plates and hymenium occur (as revived in KOH) many minute hyaline drops 
or granules apparently both intercellular and intracellular. Peridium of appressed 
interwoven filaments 3-9 [L diam, mostly of equal diameter, large laticifers (8-12 
[L) also present, no groups of sphaerocysts seen, dingy cinnamon as revived in 
KOH with some fine particles of amorphous pigment, many fine granules also 
present and adhering to cells. Clamp connections absent, all tissues nonamyloid. 

Under larch and Douglas fir, near Pend Oreille State Park, 'Washington, Oct. 
19, 1964,,19h4 Smith 71322 (TYPE). 

This-species is close to R. obscurus but differs in the fuscous FeS04 reaction, 
in the lack of nests of sphaerocysts in the peridium, and in lacking plate like 
hyaline crystals in mounts revived in KOH. 

132. Rhizopogon evadens A. H. Smith, sp. nov. var. evadens. 

Fructificationes 1-2.5(-3) cm. latae globosae vel irregulares, glaber, impolitae, 
albidae demum sordidae, tactu tarde rubescens. Gleba albida, demum olivacea. 
Sporae 6-8 X 2-2.3 iJ., anguste oblongae, leves, nonamyloideae. Peridium unistrat­
osum, subseparabile. Typus: Smith 65484 (MICH). 

Illustrations: Fig. 66, spores; pI. II, 2, basidiocarps; pI. VII, 3. 
Basidiocarps 1-2.5 (-3) cm. broad, globose to subglobose, often plicate-folded 

or wrinkled, surface unpolished becoming glabrous and appressed-silky as seen 
under a lens, snow white when young and fresh but soon merely whitish to gray­
ish vinaceous to pinkish-buff and remaining so to old age when it is more or less 
olive-buff, peridium somewhat separable, very few rhizomorphs present, flushed 
reddish from handling; FeS04 on surface slowly distinctly olive, on dried speci­
mens slowly dark olive, KOH quickly pinkish to reel. Gleba white becoming olive­
buff to darker olivaceous; chambers small. Odor in age often acid to somewhat 
metallic-disagree a ble. 

Spores 6-8 X 2-2.3 [L narrowly oblong, smooth, nonamyloid, hyaline singly in 
KOH but in groups yellowish; in Melzer's sol. pale yellowish singly and in groups, 
basal scar very inconspicuous even under oil immersion. Basidia 4-, 6-, and 8-
spored, 16-22(-26) X 5-6 [L, subclavate, hyaline, thin-walled, soon collapsing. 
Paraphyses like basidioles or wider, 15-20 X 6-12 I-L, hyaline, thin-walled. Tramal 
plates of refractive-gelatinous interwoven hyphae 2.5-6 [L in diam, hyaline in 
KOH; subhymenium cellular from inflated cells of the lower part of the hymenial 
elements. Peridium basically one-layered but a poorly differentiated epicutis of 
appressed hyphae 3-6 '[L diam can be made out, this intergrading into a subcutis 
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of hyphae 8-20 [1. diam, and often almost cellular in sections (from viewing cut 
ends), both layers or only the epicutis with ochraceous to ochraceous tawny 
pigment encrusted on the walls, or lower layer almost devoid of pigment, the 
hyphae walls thin but not gelatinous. All tissues nonamyloid, clamp connections 
absent. 

Mostly under lodgepole pine, Oregon, Idaho, and Nova Scotia, summer and 
fall. 

This is a distinctive species in that the peridium gives a red reaction in KOH 
but the sections revived in KOH show none of the vinaceous tints or vinaceous to 
vinaceous-brown debris in the layer which usually accompanies this character in 
other species. There is no yellow intermediate stage in this species as in R. 
rubescens or R. separabilis. Its color pattern is white, dull white to pale buff or 
olive-buff or vinaceous in places where injured. The dried basidiocarps are dingy 
alutaceous for the peridium and yellowish for the gleba. The spores are distinctly 
narrower than in R. rubescens and those of R. separabilis are more fusoid, but 
the latter species resembles R. evadens closely in the dried condition and in hav­
ing an ochraceous to rusty brown peridium as revived in KOH. R. separabilis 
changes to russet where bruised, which is what one would expect from the color 
of the peridium in section as revived in KOH. R. eva dens also lacks the odor of 
R. separabilis and the peridium is much less readily separable. Both, however, 
have yellow oleiferous hyphae in the peridium. 

Smith 65481 is a variation with spores 8-10 X 2.5-3 [1., and yellow oleiferous 
hyphae readily demonstrated in the peridium. The peridium slowly stained red 
on bruising and the colors were a dingy white with no trace of yellow. The gleba 
as well as the peridium was olive-greenish in FeS04, and pinkish in KOH. This 
may represent a distinct variety, but more collections are needed to check the 
constancy of the differentiating characters. It is close to R. albiroseus. 

In some collections the FeS04 reaction is so slow to develop that one can 
easily conclude it is negative. In Smith 66112 the FeS04 test was negative and 
the specimens had a metallic odor such as often obtained from Melanoleuca 
(Agaricales). In Smith 65952 the peridium was distinctly separable. Smith 65666 
had a sour odor, and the KOH test was brownish as was ethanol also. The basidio­
carps, however, were whitish and the peridium turned red when cut. Smith 65587 
gave the same ethanol and KOH reaction as 65666-pinkish tan. Smith 65670 also 
gave a brown test in KOH, in ethanol more reddish brown, and it also had a sour 
smell. In Smith 60073 the spores were 7-9 X 2-2.4 [1., ochraceus oleiferous hyphae 
were present, KOH test was red, FeS04 olivaceous, and cut peridium soon stained 
red. The color of the basidiocarps was pale olive-buff to white. 

All of these variations however seem to be too slight to deserve taxonomic 
emphasis in the present classification but should be kept in mind in future 
studies. The problem rests on the question of what chemical changes take place 
in the basidiocarp from youth to old age. I am convinced that in some species 
this is important in relation to changes when bruised, or color changes with the 
application of chemicals. In R. evadens it is the older specimens which have the 
odor and in which the KOH reaction seems to be changing from red to pinkish 
tan to pale brown (but not russet as in R. separabilis) . 

Material examined. IDAHO: O. K. Miller 243; Paul Miller 34, 37; Smith 
45565, 59035, 59208, 50216, 59217, 59222, 59538, 59564, 59565, 59566, 59567, 
59568, 59569, 59570, 59656, 59703, 59731, 59732, 59733, 59734, 59735, 59737, 
59738, 59739, 59847, 59885, 59886, 59887, 59888, 59889, 59890, 59891, 59892, 
59918, 59948, 59960, 59961, 60021, 60022, 60023, 60024, 60025, 60026, 60028, 
60030, 60031, 60033, 60035, 60048, 60050, 60051, 60052, 60055, 60056, 60057, 
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60058, 60059, 60060, 60061, 60062, 60065, 60068, 60074, 60075, 60077, 60264, 
60265, 60266, 60331, 60423, 60426, 60502, 65303, 65354, 65355, 65402, 65403, 
65481, 65484 (TYPE), 65486, 65496, 65496a, 65498, 65496, 65499, 65501, 65502, 
65584, 65587, 65673, 65666, 65670, 65683, 65697, 65760, 65952, 66071, 66073, 
66074, 66076, 66112, 66170, 66175, 66254, 66361, 67896, 67899, 67909, 68038, 
68047, 68218, 68234, 68286, 68325, 68326, 68348, 68397, 68493, 68513, 68537, 
68693, 68843, 68844, 68847, 68852, 68883, 68886, 68945, 68948, 68951, 68959,· 
68960, 68964, 68966, 68969, 68972, 68976, 68977, 68979, 68980, 69046, 69047, 
69048, 69138, 69139, 69160, 69174, 69175, 69176, 69177, 69188, 69189, 69190, 
69191, 69192, 69193, 69194, 69195, 69197, 69198, 69199, 69200, 69201, 69203, 
69204, 69205, 69206, 69207, 69208, 69287, 69308, 69736, 69787, 69799, 69820, 
69872, 70068, 70069. Trueblood 1835. OREGON: Sipe 316 (Zeller coIls. NY) (?) 
CANADA, Nova Scotia: Harrison 1215 (KM) , published as R. rubescens Weh­
meyer (1959). 

Rhizopogon evadens var. subalpinus A. H. Smith, var. nov. 

Fructificationes 10-30 mm. latae, globosae, vel irregulares, siccae, albae, fibril­
losae, tactu ochraceae demum vinaceae. Gleba alba demum olivaceae. Sporae 
6.5-7.5 X 2 iJ., anguste oblongae, leves, nonamyloideae. Peridium subseparabile, 
unistratosum. Typus: Smith 65871 (MICH). 

Illustrations: Fig. 67, spores. 
Basidiocarps 10-30 mm. in diam, globose, subglobose or irregular in outline; 

survace dry, white when fresh, fibrillose under a lens (but not the soft cottony 
type), when handled staining ochraceous and then reddish, in age near "natal­
brown" but merely dark "wood-brown" as dried, with appressed rhizomorphs 
over the surface, in age specimens that have remained uninjured are merely dingy 
pallid; KOH on surface dark red, ethanol slowly pinkish brown and FeS04 dis­
tinctly olive. Odor none. Gleba white becoming pale and then darker olivaceous, 
chambers small. Columella absent. 

Spores 6.5-7.5 X 2 iJ., narrowly oblong, hyaline in KOH individually and in 
groups, in Melzer's sol. yellowish singly and in groups, smooth, wall thin, basal 
scar inconspicuous. Basidia 6-8-spored, subcylindric, hyaline, thin-walled. Paraph­
yses 6-12 iJ. broad, subglobose to oval, all thin-walled and nonrefractive. Cystidia 
none. Tramal plates of smooth hyaline refractive gelatinous hyphae as revived in 
KOH, the subhymenium cellular and the lower (inner) cells also refractive. 
Peridium somewhat separable, when cut at first pallid but soon reddish, of 
appressed-interwoven hyphae 4-12 iJ. in diam, many scattered inflated cells pres­
ent, pinkish next to gleba on fresh sections mounted in KOH, when sections of 
dried material are revived in KOH the layer is evenly about "snuff brown" and 
amorphous pigment deposits numerous. Clamp connections none. All tissues non­
amyloid. 

Under Pinus albicaulis, Heaven's Gate Ridge, 7-Devils Mts., Idaho, Aug. 10, 
1962, Smith 65871 (TYPE), 65874, 70366. 

The small narrow spores, yellow-brown pigmentation of the peridial layer, 
the yellow and then red reaction of the fresh peridium when injured, and the 
inflated cells in the lower region of the peridium are distinctive. The color change 
separates it at once from R. evadens var. evadens. The association with Pinus 
albicaulis may also be an important feature. 

Smith 70366 has spores 7-9 X 2.2-2.3iJ., hyaline in KOH singly, a strong 
peculiar odor when fresh, stains red when bruised, red with KOH and olive with 
FeS04' The cutis stained red when cut. The color is whitish fresh but slowly de-
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velops a yellowish cast from handling. This collection is placed here with some 
reservations. 

133. Rhizopogon masonae A. H. Smith, sp. nov. 

Fructificationes 2-4 cm. crassae, circa 3.5 cm. altae, ellipsoideae vel pyriformes 
vel subglobosae, albae, fibrillosae, siccae, subreticulatae tactu rubrae, in "KOH" 
immutabiles. Gleba alba demum olivacea. Columella brevis. Sporae 6-7 X 2-2.3 
{L, oblongae. Typus: Smith 71143 (MICH). 

Basidiocarps 2-4 cm. diam and up to 3.5 cm. high, ellipsoid, pear-shaped or 
subglobose, surface dull white and covered by numerous coarse rhizomorphs ex­
tending up from the base and branching, the rhizomorphs loose at the base but 
closely appressed above and then surface subreticulate in places from branching 
of the main rhizomorphs, surface staining red when bruised or when the peridium 
is cut, when dried a dingy clay-color, FeS04 and KOH no reaction fresh, C2 H 50H 
reddish to reddish brown. Gleba white, becoming pale olive, chambers labryn­
thiform and up to I mm. or more long, consistency when dried firm but not hard. 
Rudimentary columella present and distinct in some basidiocarps. 

Spores 6-7 X 2-2.3 {L, oblong, hyaline in KOH and Melzer's sol. both fresh 
and revived, smooth, with 1-2 oil drops. Basidia cylindric, mostly 6-spored. 
Paraphyses hyaline in KOH, thin-walled. Subhymenium cellular, 2-4 cells deep 
and cell walls not gelatinous; central strand of tramal plates of narrow (2-4 [J.) 
subparallel hyaline gelatinous to subgelatinous hyphae. Peridium with a separate 
outer layer, sections of fresh material showing many vinaceous-brown (rusty 
brown as revived in KOH) intra-cellular pigment deposits, enlarged cells present 
in lower layer (the two layers not clearly differentiated anatomically) , the entire 
peridium of appressed-interwoven hyphae) . Clamp connections absent. All tissues 
nonamyloid. 

On humus, lower Still Creek, Mt. Hood National Forest, Oregon, Oct. 11, 
1964. Miss Marjorie Mason, collector (Smith 71143, TYPE) . 

This species, named in honor of Miss Mason of the Oregon Mycological 
Society, is close to R. evadens from which it differs in the distribution and type 
of pigment in the peridium and in the copious development of rhizomorphs. The 
rudimentary columella is its most interesting feature. 

The columella is not an infolding of the peridium-a feature frequently en­
countered in many species-but a true columella as in many species of j\1artellia. 
However, I would not think of placing R. masonae in any genus other than Rhi­
zopogon. It is peculiar that no distinctive KOB reaction was present on fresh 
material in view of the pigmentation as seen in sections of fresh as well as dried 
material mounted in KOH. Because some artifac is suspected here the character 
is not emphasized. 

Stirps Albidus 

The species placed here differ from those in stirps Evadens by not staining 
red when the peridium is cut or bruised. 

Key to Species of Stirps Albidus 

1. Gleba when dry hard and when one tries to section it rather crumbly; odor when fresh 
reminding one of Calvatia fumosa. 135. R. pseudoalbus 

1. Not as above. 2 
2. White becoming pale or distinctly lateritious and surface more or less reticulate 

from rhizomorphs. see R. sublateritius 
2. White drying pallid (never lateritious) , rhizomorphs loosely adhering to peridial 

surface. 134. R. albidus 
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134. Rhizopogon albidus A. H. Smith, sp. nov. 

Fructificationes 1-3 cm. diam, globosae vel subglobosae, siccae, fibrillosae, 
albidae, tactu immutabiles, in "KOH" aurantiae, in "FeS04" olivaceae. Gleba 
olivacei-brunnea. Sporae 6.5-7.5 X 2.2-2.8 iL. Typus: Smith 69634 (MICH). 

Basidiocarps 1-3 cm. diam globose to subglobose or angular-subglobose, sur­
face dry and silky fibrillose beneath numerous pallid (whitish) rhizomorphs, dull 
white over all and drying a dingy pallid, the rhizomorphs, for the most part 
coarse, adhering to peridial surface but easily removed, not staining a different 
color when peri dial surface injured or when fresh peridium is cut, with ethanol 
orange-reddish on cutis, FeS04 olivaceous. Gleba pallid then pale grayish, then 
olive-gray and in oldest one olive-brown, cartilaginous and dry in consistency 
when fresh, firm and sectioning easily when dried, chambers minute, ochraceous 
around worm holes. 

Spores (6-)6.5-7.5(-8.2) X (2.2-)2.3-2.8(-3) iL, oval to oblong, with the base 
obscurely truncate, smooth, thin-walled, hyaline in KOH, in masses along hy­
menium -+- ochraceous, in Melzer's sol. merely yellowish or in masses pale rusty 
brown. Basidia 6-8-spored. Paraphyses hyaline in KOH and yellowish to hyaline 
in Melzer's sol., thin-walled but becoming thick-walled. Tramal plates of hyaline 
subparallel to interwoven hyphae 3-8 [J. diam; subhymenium one or two cells 
below hymenial elements. Peridium of appressed-interwoven hyphae in a single 
layer, enlarged cells only in area where hymenial cavities are forming, hyphae 
3-12iL diam, hyaline in KOH and yellow in Melzer's sol., and in the latter 
medium some yellowish hyaline "pigment balls" form, incrusting debris present 
only along surface and possibly of foreign origin, the debris dingy ochraceous to 
tawny in KOH. Clamp connections none. All tissues nonamyloid. 

Under Pinus albicaulis and Abies, Black Tip Ridge, McCall, Idaho, Aug. 
22, 1964. Smith 69634 (TYPE), 69642, 69648,69655,69659,69660. 

This species is closely related to R. subsalmonius but differs in the presence 
of numerous loosely adhering pallid rhizomorphs which in age become merely 
dingy brown, in the dull white unchanging peridium, and slightly broader spores. 
Both were compared in the fresh condition. 

135. Rhizopogon pseudoalbus A. H. Smith, sp. nov. 

Fructificationes 1-2.5 cm. crassae, globosae, siccae, fibrillosae, sordide albidae, 
in "KOH" roseae. Gleba gelatinosa, olivaceo-brunnea. Odoratae (subfoetidae). 
Sporae 6-7 X 2-2.2 iL, oblongae. Typus: Smith 68834 (MICH). 

Basidiocarps 1-2.5 cm. broad, globose to subglobose, surface dry, dull and 
matted-fibrillose but with only a few inconspicuous rhizomorphs, dull white both 
when young and in age and drying pallid, when injured no appreciable color 
change but when peridium is cut a slight reddish tinge was evident (scarcely of 
taxonomic value), KOH pink on fresh peridial surface, FeS04 olive. Gleba of 
exceedingly small chambers, soon decidedly gelatinous and olive-brown ("olive­
brown") , drying to a hard consistency but crumbly when one tries to section it; 
Columella none. Odor resembling that of Calvatia fumosa. 

Spores 6~7 X 2-2.2 iL, mostly oblong to suboblong, hyaline in KOH singly, 
in masses ne;,tr "buckthorn brown" (sub mic.) , in Melzer's sol. dark yellow-brown 
to dull cinnamon in masses, merely dingy ochraceous singly to hyaline, typically 
with a false septum, smooth. Hymenium and tramal plates so gelatinous that little 
detail is visible in mounts of revived material, in Melzer's sol. the paraphyses in 
the locules next to the gleba clavate and thin-walled and the tramal hyphae nar-
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row hyaline and smooth. Peridium a clean layer (KOH or in Melzer's sol.) of 
appressed interwoven hyphae (yellowish brown in KOH) , 5-12 tJ. diam, lacking 
any groups of sphaerocysts, in Melzer's sol. with few yellowish to hyaline pigment 
balls present. Clamp connections none. All hyphae nonamyloid. 

Under spruce-fir, Brundage Mt. McCall, Idaho, Aug. 2, 1964, Smith 68834 
(TYPE). 

This species appears to be a good intermediate to Hysterangium in-so-far as 
the glebal features go, only a columella is absent and the spores are typical of 
Rhizopogon. The odor of young basidiocarps is a good field character since it is 
not associated with liquification and decay of the gleba. The impression one gets 
from this species is that it is a primitive phalloid. 

Stirps Maculatus 

136. Rhizopogon maculatus Zeller & Dodge, Ann. Missouri Bot. Gard. 5: 4. 
1918. 

Basidiocarps 1-2 cm. broad, subglobose to olive-shaped; pale grayish vina­
ceous to vinaceous-brown, drying dark vinaceous-brown, mottled with pallid 
patches due to partial sloughing off of the peri dial layer; fibrils few and con­
spicuous, rhizomorph-like below to innate-appressed over the sides, disappearing 
above, vinaceous-brown or darker. Gleba white when fresh to grayish, when dry 
grayish and with the consistency of bone, cavities narrow, irregular and empty 
(from Zeller & Dodge). 

Spores 7-9 X 2-2.5 tJ., oblong, hyaline individually and yellow in masses in 
KOH, in Melzer's sol. yellowish, smooth walls thin, basal scar inconspicuous. 
Basidia and paraphyses too far gelatinized in the type to observe details accurately 
(but no thick-walled paraphyses present). Tramal plates of hyaline interwoven 
highly gelatinous hyphae branching out to a filamentous gelatinous subhy­
menium. Peridium as revived in KOH with an orange-brown layer near the gleba, 
upper region of paler yellowish to brownish (in KOH) interwoven nongelatinous 
to subgelatinous hyphae. No clamp connections found. All tissues nonamyloid. 

In sand under conifers, California in the spring. 
The label on the type reads: "Growing in sand under pine trees, Golden 

Gate Park, San Francisco, Calif. ColI. N. L. Gardner. There are no notes in the 
Zeller collections though a notation on the label states 'see notes inside.' " 

This is a truly gelatinous species as is evidenced by the extreme shrinkage and 
bone-like consistency of the basidiocarps in their present state of preservation. 
Zeller and Dodge gave the spore width as 3-4 tJ., but I could find none over 2.5 tJ. 
wide. However, spores are not abundant in the sections I made. This is an im­
portant difference in spore width for this genus, however, and deserves further 
study. No distinctive chemical reactions were obtained on the dried material, but 
this does not exclude there being present on fresh basidiocarps. The grayish 
vinaceous colors should be distinctive. However, the dried specimens are neither 
particularly dark nor particularly vinaceous and the slight mottling of the surface 
I observed did not appear to come from the chipping off of the epicutis or the 
whole peridium. A detailed restudy of this species from fresh material is highly 
desirable. 

Collection 2015 in the Zeller Collections, from Oregon is not this species at 
all since the spores are rusty brown in KOH, 7-9 X 3.5-4.5tJ., and the gleba is 
fulvous and the peridium near cinnamon. 
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Stirps Brunnescens 

137. Rhizopogon brunnescens Zeller, Mycologia 33: 196. 1941. 

Basidiocarps small, 10-15 mm. diam, globose to elongate, surface dull (un­
polished) , even, felty, white to pinkish when fresh, oxydizing to yellow-fulvous 
or cinnamon-brown in drying; fibrils scanty. Gleba white and remaining so or 
only slightly buffy at maturity. Columella none. 

Spores 6.5-8 X 2.5-3[.1., narrowly ellipsoid varying toward oblong, hyaline in 
KOH, yellowish in Melzer's sol., smooth, basal scar inconspicuous. Basidia and 
paraphyses not reviving well, highly refractive in KOH but sections breaking up 
readily under pressure. Tramal plates of interwoven refractive but fragile hyphae; 
subhymenium indistinct. Peridium deplex: Outer layer of dark brown interwoven 
hyphae; inner of lighter brown prosenchyma and pseudoparenchyma intermixed 
(600 [.I. thick, Zeller) . Clamp connections none. All hyphae nonamyloid. 

In conifer duff, Mt. Shasta, California at Horse Camp, July 5, 1939, Wm. B. 
Cooke 13306 and 13305 (NY). 

I have examined both collections. The gleba is bone hard and sections with 
great difficulty. The hymenial elements and tramal hyphae though refractive in 
KOH are not gelatinous. Sections break up under pressure rather than spreading 
out. I could not find the epicutis (outer layer) as described by Zeller, but my spore 
measurements agree well enough. The species should be distinct by its small non­
amyloid spores, white to pinkish color fresh but becoming ochraceous to rusty 
brown. Very few spores are present in the type. 

EXTRALIMITAL SPECIES 

Rhizopogon aestivus Fries. Europe. Cannot be clearly delimited on the informa­
tion available. 

Rhizopogon albus Berkeley in Smith. This is an Hymenogaster according to Zel­
ler and Dodge. 

Rhizopogon albus Corda. Not a Rhizopogon according to Zeller and Dodge. 
Rhizopogon angustisepta Zeller & Dodge. Extralimital. The type was from Ger­

many. The spores are "average" for a Rhizopogon. The color of the gleba 
would place it in sect. Fulviglebae. The following data were obtained from the 
type. The spores are exactly as described by Zeller and Dodge and yellowish in 
Melzer's sol. Large oleiferous hyphae yellowish in Melzer's sol. and 8-14 [.I. diam 
were fairly numerous, and amyloid granules were found along a few hyphae. 
The peridium was pale fulvous in KOH and inflated hyphae were present in 
the lower layer. The hymenium was badly gelatinized; no thick-walled paraph­
yses were evident. 

Rhizopogon aurantius Harkness. Zeller and Dodge transferred this to Hydnan­
glum. 

Rhizopogon borealis Karsten. Finland. Cannot be clearly delimited on the data 
available. 

Rhizopogon briardi Boudier from France. The description reminds one of R. 
pseudoaffinis. 

A study of a good specimen in Roumeguere, Fung. Gal. exsicc. 3661 gave the 
following data: Spores (6-)7-9 X 3-3.6[.1., ellipsoid to oblong, ochraceous in 
KOH and paler yellowish in Melzer's sol., smooth, basal scar indistinct to 
absent, . walls very slightly thickened and smooth. Basidia cylindric when 
sporulating, thin-walled at maturity. Paraphyses thick walled at maturity and 
central body not stained in Melzer's sol.; subhymenial cells also becoming thick-
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walled. Tramal plates of hyaline smooth gelatinous subparallel hyphae; sub­
hymenium cellular. Peridium in KOH and Melzer's sol. with blackish granular 
debris in places resembling in appearance the amyloid particle characteristic 
of sect Villosuli; the hyphae are ochraceous to ochraceous tawny in KOH and 
in thr region next to the locules inHated cells occur but not in groups, the 
hyphae 4-9 [1. broad for the most part, the lower half of the peridial context 
more deeply colored than the upper half and with more inflated cells, hence 
the peridium is obscurely "duplex," no masses of pigment between the hyphae 
but some pigment in the walls and in the cell content (the layer "clean"). 
Clamp connections none. All tissues nonamyloid. 

The basidiocarp was well dried and where unstained from previous applica­
tion of chemicals was near "cinnamon-buff" as was the gleba also. In no place 
was it "Hay's russet." Also the "septa" (tramal plates) were not composed of 
pseudoparenchyma in the sections I made. In the locules near the peridium 
some cystidia were seen measuring 25-34 X 9-13 tJ.. These showed a tendency 
to develop mucilaginous thickenings like those of the paraphyses and origi­
nated in the same way. The gleba as dried is firm in consistency but not hard, 
and it sections easily. 

In the present work it would appear to be in sect. Rhizopogon. It would key 
out near R. brownii with which it has little in common, and R. reaii which 
has much amorphous pigment in the peridium, shorter spores, and dries dark 
much as do specimens of R. nigrescens. I have been unable to recognize R. 
briardi among the North American collections of Rhizopogon I have studied. 
Chemical characters are not given for the above specimen because of the pos­
sibility that the specimen was previously treated with poison to repell insects. 
Certainly the "amyloid" particles as observed in KOH mounts in my slides are 
not comparable to those observed for other species. 

Rhizopogon clelandii Cunningham. 
From South Australia and described as having spores short pedicellate, 7-8.5 

X 4.5-6[1., and hyaline. Cunningham uses the term "cells" to replace cavities 
or locules referring to the gleba. 

Rhizopogon dubius (Corda) DeToni. Not enough data for the recognition of 
the species. 

Rhizopogon graveolens (Vitt.) Tul. Included in Zeller and Dodge (1918) but 
excluded from the present work because of the lack of critical data on the 
species as it occurs in Europe. 

Rhizopogon induratus Cooke. Included by Zeller and Dodge (1918) but excluded 
from this work for lack of accurate data. 

Rhizopogon lapponicus Karsten. Finland. Zeller and Dodge commented that 
there was little in the original descriptions to separate it from R. rubescens. I 
can do no better on the data available. 

Rhizopogon leonis Payer. Not a Rhizopogon according to Zeller and Dodge. 
Rhizopogon luteolus sensu Hawker # 11 06. 

Basidiocarp 17 mm. thick, globose, surface conspicuously coated with loose 
to appressed dark colored rhizomorphs, ground color dingy ochraceous to pale 
fulvous; FeS04 on peridium weakly olivaceous. Gleba pale cinnamon-brown, 
friable in old one, hard in the young specimen, the cavities large (all data 
taken from well-dried specimens) . 

Spores 7.5-9 X 3-3.8 [1., oblong to narrowly ellipsoid, some obscurely to dis­
tinctly angular, smooth, pale ochraceous, in KOH, pale ochraceous-tawny but 
not dextrinoid, basal scar inconspicuous. Basidia 7-9 [1. broad, soon subgelati­
nous and some with interior mucilaginous thickening. Paraphyses 12-18 X 7-12 
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(1., ellipsoid to clavate, soon with interior thickenings to almost filling the 
lumen. Tramal plates of narrow gelatinous hyaline hyphae; subhymenium 
somewhat cellular and the cells highly refractive in KOH. Peridium with an 
epicutis of hyphae with fulvous incrustations in KOH and the hyphae with 
thickened hyaline to yellowish walls (in KOH) , some cells enlarged to 25 (1. 

and often irregular in shape; some hyphae thin-walled; context of -+- hyaline 
thick-walled smooth hyphae 5-9 (1. cliam and some cells + 20 (1. diam, no debris 
or incrustations in this region. No amyloid granules, no green in KOH, no amy­
loid hyphae present. Clamp connections absent. 

The fungus redescribed here is featured by the large very "thick-walled" 
paraphyses, ochraceous-brown (fulvous) spores in groups and a peridial struc­
ture approaching that of subg. Rhizopogonella. The thick-walled filamentose 
hyphae of the peridium are distinctive. This species is not the same as the one 
I examined from Sweden in the Zeller collections. It belongs in sect. Ful­
viglebae but is a connection to subg. Rhizopogonella. In sect. Fulviglebae it is 
close to R. argillaceus but is at once distinguished by the features of the perid­
ium. R. brunneicolor is also very close but it stains brown when handled, and 
lacks coarse rhizomorphs over the surface. If for some reason it is found that 
R. luteolus sensu Hawker is the "true" R. luteolus a change in sectional names 
in this work would be necessary. However, most European authors ascribe an 
olivaceous color to the gleba. 

Rhizopogon rnarchii (Bres.) Zeller & Dodge. 
This species was collected at Trieste under Pinus nigra and first described in 

Hysterangiurn. It had a branched columella and truncate spores 8-11 X 4-5.5 
IL ochraceous in color. 

Rhizopogon niger (Lloyd) Zeller & Dodge. 
This is from South Africa. The spores are 7-9 X 2-3 IL and brown in mass. 

The peridium is black and the gleba dark yellow-brown. The basidia are 
described as "filaform" mostly 3-spored. 

Rhizopogon provincialis Tulasne. 
See R. vulgaris. 

Rhizopogon reticulatus Hawker. 
Basidiocarp globose to compressed, about 2 cm. thick, soft, at first white, later 

covered with fine black reticulate hyphae, when dried dingy vinaceous (type). 
Gleba at first white later olive-yellow to greenish brown, blackening when 
bruised, dingy pinkish-buff as dried and sectioning easily. 

Spores 6-7.5 X 2-2.5(-3) [L, smooth, subfusoid to narrowly ellipsoid or ob­
long, basal scar indistinct, in KOH nearly hyaline individually, in groups pale 
dingy ochraceous, in Melzer's sol. pale ochraceous, light olive-green in mass 
(Hawker) and in revived sections in KOH those in cavities near the peridium 
often dull green. Basidia 12-15 X 4-5.5 [L, 4-, 6-, or 8-spored (as judged both 
by spores attached and as they adhere in groups). Paraphyses resembling 
basidioles and thin-walled. Tramal plates of subgelatinous interwoven hyaline 
smooth hyphae many of irregular diameter (3-7 (1.) , subhymenium not distinct 
(from gelatinization). Peridium with a thin coating (absent in places) of pale 
to dark dull fulvous hyphae (revived in KOH) 5-8 IL diam, walls -+- smooth 
and usually somewhat thickened (up to 2[L) , end-cells clavate 9-12 (1. diam, but 
some tapered to an acute apex and only 2-3 IL in diam (somewhat like flagellate 
cells) ; context of thin-walled smooth to slightly encrusted hyphae 3-8 [L diam, 
and with pale fulvous intercellular pigment, lower (inner region) olive in 
places as revived in KOH. With amyloid granules in peridium and hymenium. 
Clamp connections none. 
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Under spruce, Burrington, Somerset, England, Sept. 1953. Hawker 847. 
This species is typical of sect. Villosuli and in the key would come out to R. 

colossus var. nigromaculatus but the two do not resemble each other otherwise 
except for the characters of the section-the green reaction in KOH, the amy­
loid particles as seen in material revived in Melzer's sol., and the rather rudi­
mentary epicutis which apparently is represented by the reticulum described 
by Dr. Hawker. 

Rhizopogon rodwayi MacAlpine. Tasmania and Australia. The small spores 
(3-4 X I IL) are not like those of any species known to me. 

Rhizopogon rosellS Bresadola. Nomen nudum? 
Rhizopogon rubrocorticeus Zeller & Dodge. From Mauretius, an island east of 

Madgascar in the Indian Ocean. The spores are ellipsoid and 5-6.5 X 3-4 IL 
according to Zeller and Dodge. I found a fair number 7 X 3.3 IL and oblong. 
They are yellowish in Melzer's sol. no thick-walled paraphyses were found. 
There were so many melanin-colored pigment bodies in sections of the perid­
ium that detail was obscured. Also, some Fungi Imperfecti had infected the 
specimens at one time so a number of spore types can be found in mounts. On 
the information available this species is not known from North America. 

Rhizopog.on suavis QueIet, from France. It cannot be accurately identified with 
the information available. It is yellow changing to brown and has an odor of 
honey. The spores are said to be pruniform. It probably falls in sect. Ful­
viglebae. 

Rhizopogon violaceus Cooke & Massee. Described by Zeller and Dodge (1918) 
but extralimital and clearly not any of the species I have described here. 

Rhizopogon virens (A. & S.) Fr. Europe. Not recognizable on the available in­
formation. Zeller and Dodge suggest it is identical with R. luteolus but this 
cannot be proven. I think they have chosen wisely to retain the epithet luteolus. 

Rhizopogon virescens Karsten. Finland. This species may be a candidate for sub­
sect. Megaspori, but on the meagre data available does not appear to be like 
any of the North American species treated here. 

Rhizopogon vittadinii (Tul.) Zeller, see R. vulgaris. 
Rhizopogon webbii Tulasne. Europe. Cannot be clearly delimited on the data 

available. 
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Description of Figures 

The drawings of spores and hymenial cells were made with the aid of a camera-Iucida and 
as reproduced are magnified approximately 1200 X. 

Figs. 1-17: Fig. I, 6 spores of R. olivaceoniger; fig. 2, 7 spores of R. olivaceotinctus; fig. 3, 7 
spores of R. diplophloeus; fig. 4, peridial hyphae of R. diplophloeus showing clamp connection; 
fig. 5, R. pachyphloeus; fig. 6, 6 spores of R. variabilispoTUs; fig. 7, pseudoparenchyma from 
peridium of R. pachyphloeus; fig. 8, 5 spores of R. griseogleba; fig. 9, 4 spores of R. clavitisporus; 
fig. 10, 6 spores of R. anomalus; fig. lOa, wall detail in spore of R. anomalus, the shading indi­
cates amyloid parts; fig. II, 6 spores of R. arctostaphyli; fig. 12, 5 spores of R. atroviolaceus; fig. 
13,7 spores of R. kaufJmanii; fig. 14, 8 spores of R. subpurpurascens; fig. 15, spore detail in wall 
of spore of R. subpurpumscens, the dotted lines indicate amyloid areas; fig. 16, 6 spores of R. 
fallax; fig. 17, 5 spores of R. pedicelius. 

Figs. 18-37; Fig. 18, 6 spores of R. eUenae; fig. 19, 6 spores of R. idahoensis: fig. 20, 7 spores 
of R. subcaerulescens; fig. 21, 5 spores of R. subgelatinosus; fig. 22, 5 spores of R. subbadius; fig. 
23, 7 spores of R. sepelibilis; fig. 24, 8 spores of R. hawkeri; fig. 25, 5 spores of R. rogersii; fig. 
26, 6 spores of R. zelleri; fig. 27, 6 spores of R. ponderosus; fig. 28, 6 spores of R. subareolatus: 
fig. 29, 6 spores of R. colossus var. colossus; fig. 30, 7 spores of R. colossus var. nigromaculatus; 
fig. 31, 7 spores of R. parksii; fig. 32, 6 spores of R. villosulus; fig. 33, sterile elements of hy­
menium in R. villosulus; fig. 34, 5 spores of R. fmgrans; fig. 35, 6 spores of R. gilkyae; fig. 36, 
6 spores of R. viridis; fig. 36a, 5 spores of R. nigTescens; fig. 37, 8 spores of R. sipei. 

Figs. 38-57: Fig. 38, 7 spores of R. lutescens; fig. 39, 7 spores of R. argillaceus; fig. 40, 6 spores 
of R. exiguus; fig. 41, 6 spores of R. brunneicolor; fig. 42, 7 spores of R. ochraceispoms; fig. 43, 6 
spores of R. tsugae; fig. 44, 4 spores of R. pseudoroseolus; fig. 45, 8 spores of R. roseolus; fig. 46, 
6 spores of R. atlanticus; fig. 47, 7 spores of R. truncatus; fig. 48, 6 spores of R. baxteri; fig. 49, 
6 spores of R. brownii; fig. 50, 6 spores of R. laetifiavus; fig. 51, 5 spores of R. luteoalbus; fig. 52, 
5 spores of R. OTegonensis; fig. 53, 6 spores of R. Teaii; fig. 54, 7 spores of R. subolivascens; fig. 
55, spores of R. oswaldii; fig. 56, 5 spores of R. luteolus; fig. 57, 6 spores of R. bacillispoms. 

Figs. 58-82: Fig. 58, 6 spores of R. subcroceus; fig. 59, 6 spores of R. ochmceombens; fig. 60, 
6 spores of R. burlinghamii; fig. 61, 7 spores of R. flavofibrillosus; fig. 62, 6 spores of R. sepam­
bilis; fig. 63, 6 spores of R. libocedri; fig. 64, 7 spores of R. obscurus; fig. 65, 9 spores of R. 
subsalmonius var. similis; fig. 66, 7 spores of R. evadens var. evadens; fig. 67, 7 spores of R. 
evadens var. subalpinus; fig. 68, 7 spores of R. subsalmonius var. subsalmonius; fig. 69, 6 spores of 
R. subsalmonius var. roseitinctus; fig. 70, 5 spores of R. cylindrosporus; fig. 71, 6 spores of R. 
abietis; fig. 72, 6 spores of R. rubescens val'. rubescens; fig. 73, 7 spores of R. rubescens var. 
pallidimaculatus; fig. 74, 4 spores of R. rubescens var. ochraceus; fig. 75, 5 spores of R. rubescens 
var. rileyi; fig. 76,5 spores of R. vinicolor; fig. 77, 7 spores of R. vulgaris; fig. 78, 5 spores of R. 
luteorubescens; fig. 79, 4 spores of R. subcitrinus; fig. 80, 3 spores of R. butyracea; fig. 81, 4 spores 
of R. ochroleucus; fig. 82, 6 spores of R. occidentalis. 

Figs. 83-95: Fig. 83, 6 spores of R. deceptivus; fig. 84, paraphyses of R. deceptivus X 1200; 
fig. 85, 6 spores of R. pseudoaffinis; fig. 86, 6 spores of R. subsalmoneus var. persicinus; fig. 87, 
3 cells from epicutis of R. villosulus; figs. 88-92, "flagellate-cells" from epicutis of R. villosulus X 
900; figs. 89, 90, 91, 93, X 900, cells and hyphae from epicutis of R. villosulus; figs. 94 & 95, cells 
from epicutis of R. colossus val'. colossus X 900. 
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PLATE I 

Fig. I. Rhizopogon atroviolaceus (Smith 58888) X I. 
Fig. 2. Rhizopogon idahoensis (Smith 66022) XL 
Fig. 3. Rhizopogon ellenae (Smith 60676) XL 

[VOL. 14 
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PLATE II 
Fig. 1. Rhizopogon rubescens vaT. ochraceus (Smith 65651) XL 
Fig. 2. Rhizopogon evadens var. evadens (Smith 65695) Xl. 
Fig. 3. Rhizopogon pseudoatfinis (Smith 65780) Xl. 
Fig. 4. Rhizopogon subpurpurascens (Smith 65398) Xl. 
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PLATE III 

Fig.!. Rhizopogon subcroceus (Smith 65619) X!. 
Fig. 2. Rhizopogon subsalmonius (Smith 45593) X 1. 
Fig. 3. Rhizopogon subsalmonius (Smith 44997) X!. 
Fig. 4. Rhizopogon pseudoaffinis (Smith 66020) X!. 

[VOL. 14 
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PLATE IV 

Fig. 1. Rhizopogon colossus (Smith 49480) Xl. 
Fig. 2. Rhizopogon argillaceus (Smith 6608l) Xl. 
Fig. 3. Rhizopogon rubescens var. rubescens (Smith 66438) XL 
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PLATE V. 

Fig. 1. Rhizopogon rubescens var. rubescens (Smith 60604) XL 
Fig. 2. Rhizopogon vinicolor (Smith 66209) XL 
Fig. 3. Rhizopogon atroviolaceus (Smith 58888) Xl. 
Fig. 4. Rhizopogon fallax (Smith 65650) Xl. 

[VOL. 14 
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PLATE VI 

Fig. 1. Rhizopogon 1'ubescens, (form with dextrinoid mass in paraphyses in age). 
(Smith 66451) Xl. 

Fig. 2. Rhizopogon ochraceombens (Smith 59643) XL 
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PLATE VII 
Fig. 1. Rhizopogon vulgaris, 3 basidiocarps; Fig. 2. R. villosulus, 4 basidiocarps; Fig. 3. R. 

evadens vaT. evadens, a compound basidiocarp; Fig. 4. R. argillascens, a cluster of basidiocarps; 
Fig. 5. R. subcaerulescens vaT. subpannosus; Fig. 6. R. ochroleucoides, 4 basidiocarps; Fig. 7. R. 
subcaerulescens var. subcaerulescens, 2 basidiocarps; Fig. 8. R. vinicolor, 5 basidiocarps; Fig. 9. 
R. ellenae, one basidiocarp. 





1/ 3 

A\' .. 

PLATE VIII 
Fig. 1. Rhizopogon subradicatus; Fig. 2. R. idahoensis; Fig. 3. R. subbadius; Fig. 4. R. sub­

salmonius var. subsalmonius, 3 basidiocarps; Fig. 5. R. cokeri, 7 basidiocarps; Fig. 6. R. ochraceo­
rubens, 2 basidiocarps; Fig. 7. R. subsalmonius var. griseolilascens, 4 basidiocarps; Fig. 8. R. sub­
lateritius, 3 basidiocarps. 





Abies lasiocarpa 40, 92, 141, 144, 146. 

Brauniellula 14, 35, 36. 

Ca1vatia fumosa 154. 
Chamonixia 8, 22, 23. 
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Coprinus 19, 25. 
Cortinarius 11. 
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Angustispori 112. 
Rhizopogon 88. 
Versicolores 88, 141. 

Series 
Lutei 88, 113. 
Versicolores 88, 141. 

Stirps 
Albidus 141, 154. 
Alkalivirens 31, 32, 48. 
Anomalus 31. 
Arctostaphyli 31. 
Bacillisporus 141, 147. 
Brunneiniger 141, 146. 
Brunnescens 141. 
Clavitisporus 49. 
Cokeri 58. 
Ellenae 31, 32. 
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Pinus albicaulis 100, 107, 127, 141, 144, 153, 

Evaclens 141. 
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Luteo1us 24, 88, 101. 
Lutescens 50. 
Maculatus 141, 156. 
Ochraceirubens 88, 89. 
Pannosus 49. 
Parksii 70. 
Rubescens 88. 
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Subsalmoneus 26. 
Thaxteri 50. 
Truncatus 17. 
Variabilisporus 49. 
ViIlosulus 70. 
Vinicolor 50, 65. 
Viridis 70. 

Species and varieties 
abietis 54, 88, 93. 
aesti vus 157. 
albidus 154, 155. 
albiroseus 88, 91, 152. 
albus 157. 
alkalivirens 32, 48. 
alpestris 113, 123, 124. 
angustisepta 3, 157. 
anomalus 12, 31,32, 33. 
leonis 158. 
libocedri 113, 117. 
lowii 54, 55. 
luteoalboides 129, 140. 
luteoalbus 101, 104, 109, 141. 
luteoloides ll4, 126. 
luteorubescens 89, 92, 93. 
luteolus 3, 13, 49, 55, 88, 100, 101, 102, 

109, Ill, 125, 126, 132, 135, 158, 159. 
lutescens 8, 54, 62. 
maculatus 102, 156. 
marchii 159. 
masonae, 149, 154. 
melanogastroides 19, 63. 
milleri 19, 31, 32, 35, 36. 
molallaensis 71, 80. 
molligleba 101, 107. 
monticola 113, 122. 
mutabilis 71, 82. 
niger 159. 
nigrescens 104, ll3, 115, 116, 119, 129, 

158. 
nitens 147. 
obscurus 149, 151. 
occidentalis 103, 104, ll8, 121, 125, 129, 

137, 138, 149. 
ochraceorubens 55, ll5, 117, 120, 121, 

122, 123, 124, 130. 
ochraceobrunnescens ll3, 125. 
ochraciisporus 50, 54, 62, 64, 105. 
ochroleucoides 89, 95, 129. 
ochroleucus 129, 132, 133. 
odoratus 149, ISO. 
olivaceoniger 14, 27, 28. 
olivaceofuscus. 49, 50, 54, 64, 65, 66, 69. 
olivaceoluteus ll4, 126. 
olivaceotinctus 28, 103. 
oregonensis 101, 103. 
oswaldii 101, 107, 119. 
pachyphloeus 14, 29, 30, 31, 119. 
pannosus 47, 54, 55, 100. 
parasiticus 101, 106, 110. 
parksii 70, 76. 
parvisporus 29, 30. 
parvulus 50, 54, 64. 
pedicellus 31, 32, 41. 

piceus 101, 108. 
ponderosus 50, 70, 75, 86. 
provincialis 4, 136, 159. 
proximus 149, 150. 
pseudoaffinis 129, 138, 157. 
pseudoalbus 154, 155. 
pseudoroseolus 88, 89, 91. 
pseudoviIIosulus 70, 77, 78, 79-
quercicola 70, 81. 
reaii 101, 104. 
reticulatus 159. 
rodwayi 160. 
rogersii 50, 70, 73, 74. 
roseolus 11, 21, 23, 68, 90, 91, 93, 96, 97, 

144. 
Val'. foetans 3. 

intermedius 3. 
sulphureus 3. 

roseus 160. 
rubescens 

vaL rubescens 1, 2, 3, 7, 8, 15, 30, 
31, 39, 45, 68, 73, 89, 74, 91, 92, 93, 
94, 95, 96, 97, 103, 106, 116, 132, 
133, 138, 140, 152, 158. 

ochraceus 68, 89, 99, 123. 
pallidimaculatus 89, 97, Ill. 
rileyi 89, 98, 127, 129. 
vittadinii 136. 

rubrocorticeus 160. 
rudus 31, 32, 34, 35, 37, 70, 81. 
salebrosus 32, 37. 
semireticulatus 31, 32, 33, 36. 
separabilis 113, 119, 120, 149, 152. 
sepelibilis 64,'i1. 
sipei 113, 119. 
sordidus 113, 127, 128. 
suavis 160. 
subalpinus 101. 
subareolatus 35, 81, 84. 
subaustralis 89, 94, 135. 
subbadius 19, 31, 32, 41, 42. 
subcaerulescens 

var. subcaerulescens 32, 42, 44, 46, 
48, 88. 

subpannosus 32, 46. 
viridescens 32, 45. 

subcinnamomeus 50, 54, 63. 
subcitrinus 93, 126, 133, 135. 5 
subclavitisporus 49, 50, 53, 101. 
subcroceus 55, 129, 133. 
subgelatinosus 31, 32, 42, 45, 48. 
sublateritius 113, 121, 124, 129, 154. 
subolivascens 101, 104. 
subpurpurascens 10, 21, 31, 32, 33, 36, 

38, 39, 40. 
subradicatus 113, 117. 
subsalmonius 

var. subsalmonius 134, 141, 142, 144, 
145, 146, 155. 

griseolilascens 142, 145. 
persicinus 142, 144. 
roseitinctus 142, 143. 
similis 142, 145. 
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succosus 88, 89. 
thaxteri 50, 54, 60. 
truncatus 50, 54, 57, 58, 61, 68. 
tsugae 50, 54, 59. 
udus 129, 13l. 
umbrino·vio~~scens 70, 78. 
variabilispoff 31, 49, 50, 51, 52, 53. 
ventric~sporus 50, 88, 100. 
vesiculosus 49, 50, 54, 65. 
villescens 70, 74. 
villosulus 70, 71, 72, 77, 78, 84. 
vinicolor 50, 54, 64, 65, 66, 67, 68, 69. 
violaceus 160. 
virens 160. 
virescens 160. 
viridis 71, 79. 
vittadini 4, 86, 136, 160. 
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vulgaris 
var. vulgaris 3, 4, 88, 92,99, 102, 127, 

128, 129, 132, 136, 140, 160. 
intermedius 3. 

webbii 160. 
zelleri 50, 70, 74, 75, 76. 

Richoniella .20, 24. 
leptoniispora 25. 
macrospora 24, 25. 

Russula 24. 
Tricholoma aurantium 116. 

Truncocolumella 22, 23, 24. 
Truncocolumella citrina 22. 

var. separabilis 23. 
rubra 23. 

Zelleromyces 24. 










