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—stipitipellis a longitudinal ixocutis, hyphae narrow (2-4 µm diam), cylindrical, thick-walled, highly 
gelatinized, incrusted with medium to dark orange-amber to orange-red pigments.

Tramal tissues — Moderately to highly gelatinized, strongly sarcodimitic in the pseudorhiza and lower stipe 
with long (≤ 200 µm), wide (≤ 20 µm), thick-walled (≤ 3 µm), cylindrical, rigid yellowish vessel hyphal 
elements supported by less conspicuous, branched, shorter (~20 µm), narrower (≤ 6 µm), thin-walled 
(< 0.5 µm) fl exuous hyphal elements; in the pileus both hyphal types also present with vessel hyphal 
walls thinning to 1 µm. Lamellar trama parallel, with hyphae highly gelatinized, 4–6 µm diam, slightly 
thick-walled, with refractive septa and pale amber intraparietal pigments, giving rise to a compact (≤ 6 µm 
thick) subhymenium. 

Clamp connections — Absent in all tissues of mature fruitbodies but occasionally present in primordial pellis.

Ecology — Terrestrial (mycorrhizal). Densely gregarious in loose bundles or troops from mid to late autumn in 
sandy loam under needle duff  in moist mature mixed (Abies, Lithocarpus, Pseudotsuga, Sequoia) forests, 
generally also with Rhododendron and/or Vaccinum (particularly V. ovatum) present in the understory. 
Pacific Northwest endemic — known from 12 sites in north central California coastal lowlands from 
Humboldt to Marin counties. 

Ontogeny in P. rufotubulina [wtu holotype LLNorvell1921116-1] — A–C. Th e pellicular sheath covering primordia in the type 
collection helped establish monovelangiocarpic development for Phaeocollybia. A longitudinal section of the ‘pinhead’ primordium in (a) 
and (b) reveals the dark orange pellicular sheath connecting pileus & stipe and exposes the empty lamellar cavity (c). D–G. Cheilocystidial 
form in the species echoes that of the tibiiform diverticulum found on the mycelium and primordial sheath in all phaeocollybias. Tibiiform 
elements lining the surfaces of the ‘empty’ lamellar cavity (d & e) in the primordium are also found on lamellar initials (f & g) of a more mature 
specimen. A longitudinal section (f) shows the dark gel-encrusted hyphae of the suprapellis lying above the subpellis, pileus & gill trama, and 
gill layers prior to basidial development.
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Ontogeny in P. rufotubulina [ LLNorvell1921116-1] A–C. Th e  covering primordia in the type 
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180 ... Phaeocollybia rufotubulina

Similar species — Phaeocollybia rufotubulina is included in a complex with P. californica and P. scatesiae based 
on anatomical similarities (basidiospore form and size, cheilocystidia) and possession of hollow stipes and 
racemose rhizomorphic pseudorhizae. P. californica produces larger less colorful fruitbodies, hollow stipes 
with thicker (2-3 mm) rinds that are generally lined with long white fi brils, gills that sometimes turn 
magenta in syringaldazine, less strongly ornamented spores, wider and colorless suprapellicular hyphae 
spirally encrusted with paler (oft en colorless) gel encrustations, and less abundant tibiiform cheilocystidia. 
Both P. californica and P. scatesiae produce fruitbodies that erupt in gregarious to fasciculate heaps from 
single points along subtending pseudorhizal cords. P. scatesiae is further diagnosed by its highly glutinous, 
brownish pileus, paler basidiospores, and smooth hyaline hyphae fl oating in a massively thick gelatinous 
suprapellis. 

See P. californica, P. scatesiae, and Table 9 (p. 69) for additional comparisons. 

Additional comments — Preliminary molecular analyses (RFLP profiles of the 5.8s rDNA ITS region) by Norvell 
(1998a, 2004) of two holotypes and one paratype originally supported separation of P. rufotubulina from 
P. californica and P. scatesiae. However, new (although still preliminary) sequence data (Matt Gordon, 2009 
unpub. data) cluster P. californica and P. rufotubulina as one species that is well separated from P. scatesiae. If 
complete molecular analyses do support this recent inference, we intend to declare P. rufotubulina a synonym 
of P. californica. In the interim, we retain the species as independent in this book.

P. rufotubulina appears to be coastally restricted to Humboldt, Mendocino, and Marin Counties in 
California, while P. californica ranges north from Humboldt County in California to Benton County 
in Oregon. P. scatesiae is the most widely distributed of the three species, extending from California’s 
Mendocino County the furthest north (to Washington’s Olympic Peninsula) and farthest inland (to 
Oregon’s Mt. Hood in the Cascades).

References with descriptions and /or illustrations of Phaeocollybia rufotubulina — 
Norvell LL. 1998a. Th e biology and taxonomy of Pacifi c Northwest species of Phaeocollybia Heim (Agaricales, Cortinariaceae). Ph. D. 

dissertation, Department of Botany, University of Washington, Seattle. 391 pp. [as P. rufotubulina nom. prov. — key; description pp. 
206–209, 375-76; microdrawing & color photos pp. 265-266]

Norvell LL. 1998b. Observations on development, morphology, and biology in Phaeocollybia. Mycol. Res. 102: 615-630. [as P. 
rufotubulina nom. prov. — development; b&w photos, p. 617]

Norvell LL. 2004. Phaeocollybia in western North America 4: Two new species with tibiiform cheilocystidia and Section Versicolores 
reconsidered. Mycotaxon 90(2): 241-260. [descr. pp. 243–248, microdrawing p. 247; b&w photos p. 245; molecular support for 
placement in section Versicolores: 254–256].

Phaeocollybia rufotubulina
daom SARedhead 7500
Russian Gulch State Park
Mendocino County, California 

Sc
ot

t R
ed

he
ad

, A
gr

ic
ul

tu
re

 &
 A

gr
i-f

oo
d 

C
an

ad
a

Similar species Phaeocollybia rufotubulina is included in a complex with californica and 
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Slimy yellow-brown caps with peaked umbos and a fasciculate habit characterize Phaeocollybia scatesiae.
Running Bear TS, Benton County, Oregon  — pnw-ms Exeter2007-151
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Phaeocollybia scatesiae

Phaeocollybia scatesiae A. H. Sm. & Trappe 1972, Mycologia 64: 1146. 

Etymology — In honor of Catherine ‘Kit’ Scates, founder of the Pacifi c Northwest Key Council, 
who collected the holotype.

Holotype — Cascade Head Experimental Forest (Tillamook County), OR, USA.
24 October 1970 (MICH: AHSmith 79286). 

Field summary — Medium-sized heavily glutinous mushrooms with yellow- to dark brown broadly conic caps, 
dingy ivory to pale gold young gills, hollow polished tan to ferruginous stipes with thick cartilaginous rinds, and 
long cordlike salmon-colored pseudorhizas subtending umbellate ‘starbursts’ of immature and mature fruitbodies. 
Densely fasciculate in erumpent mounds during late autumn from Washington, Oregon, and California coastal or 
montane coniferous (spruce, true or Douglas fi r, hemlock) forests. 

Pileus — Up to 65 mm diam, conic with inrolled margin and incurved edge, becoming broadly campanulate 
with straight margin and edge, umbo oft en acute and occasionally sharply papillate, edge rarely even, oft en 
irregularly sinuate; surface bald, smooth, glutinous, and striatulate at the edge; color yellowish brown 
(snuff  brown, tawny olive) when young, soon aging to deep reddish or blackish brown (chestnut brown, 
bister), disc oft en darker (bone brown) than reddish to orange-brown (bay, auburn) margin and yellow-
brown (buckthorn brown, dresden brown) edge; hygrophanous, developing radial furrows and dark brown 
spots over grayish brown ground color during drying.  —flesh thin, buff  (pale pinkish buff , tilleul buff ), 
oft en with dark (mummy brown, light grayish olive) cartilaginous band near gills. —odor mildly fl oral 
(pansy-like) when young; later not distinctive (occasionally raphanoid or slightly farinaceous), rarely 
pungent. —taste faintly bitter when very young, later generally mild or very slightly raphanoid or 
farinaceous. —dried pileus grayish smoky brown to yellowish copper with metallic glints.

Slimy yellow-brown caps with peaked umbos and a fasciculate habit characterize Phaeocollybia scatesiae.
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Lamellae — Initially pale dingy yellowish or pale pinkish white (light buff , (pale) pinkish buff ), cinnamon to dull 
brownish yellow (pinkish cinnamon, isabella color) when mature, aging to dingy yellow-brown (tawny olive). 

Stipe — More or less central, terete, ≤ 65 mm above ground level (<100 mm in unusually large specimens), 
combined length with pseudorhiza > 250 mm; apex 4–12 mm diam, equal; surface naked and shining, dry 
to lubricous (oft en viscid from pileus); color overall initially pinkish to orangish buff  (pinkish buff , cinnamon 
buff , pale ochraceous salmon) but staining orange (zinc orange, orange red), aging gradually orange cinnamon 
to dark orange-brown (mikado brown, orange cinnamon) from ground upwards; hollow, with thick (2-3 mm) 
cartilaginous cortex surrounding central cavity lined with whitish long fi brils.

Pseudorhiza — Rhizomorphic: fasciculate-racemose and cord-like; oft en with scores of diff erentially developed 
fruitbodies erupting from one point (fasciculate ‘starburst’) above a solitary subtending rhizomorphic 
pseudorhizal strand; the stipe+pseudorhiza junction pallid and the 1-2 mm diam subtending cord salmon 
colored.

Veil remnants — Inconspicuous, present as short brownish fi brillose patches on stipe apex.
Syringaldazine reactivity — Slowly magenta on pseudorhizal pellis; negative elsewhere.
Fluorescence — Young gills brilliant whitish yellow under UV.
Spore print — Medium yellowish brown (close to pinkish cinnamon).

 Phaeocollybia scatesiae fruitbodies and primordium from Twin Creek
Olympic National Park, WA — wtu LLN1921015-19 (McCleneghan) 
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Phaeocollybia scatesiae fruitbodies and primordium from Twin Creek
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Diagnostic characters —Macroscopically, P. scatesiae can be recognized by its (1) densely fasciculate fruiting habit 
with scores of diff erently aged fruitbodies emerging from one point on a subtending rhizomorphic cord, 
oft en producing over 100 fruitbodies in one single mound, (2) highly glutinous, pale to dark yellow-brown 
caps, (3) hollow stipes with thick (2-3 mm) cartilaginous rinds that split lengthwise and recurve when cut, 
and (4) orangish red stains on lower stipe. 

Phaeocollybia scatesiae
A. Habit —Mature specimens (a) and  primordia & rhizomorph (b)

(a—wtu LLN1951109-27; b—wtu LLN1941019-4). 
C–E. Tibiiform diverticulum (c), Cheilocystidia & basidiospores (d), Basidium (e).
(c—wtu LLN1951018-2; d—mich holotype AHSmith79826; e—wtu LLN 1951109-25)

Important microscopical features detailed on the next page include (1) large (~ 8.5 × 5µm) verruculose 
limoniform spores with short beaks, (2) secretory lageniform and tibiiform cheilocystidia with narrow, thick-
walled, refractive necks with/without small globose heads, (3) a bilaminate pileipellis with a thick top layer 
composed of narrow ‘curly’ smooth colorless hyphae embedded within a thick colorless gel matrix overlying a 
thin pale dull brownish lower layer, and (4) an absence of clamp connections.

Phaeocollybia scatesiae
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A-D. Bilaminate suprapellis. a–b — Brightfi eld (200x) comparisons of pileipelli in P. californica [a: mich holotype AHSmith55610] and 
P. scatesiae [b: mich holotype AHSmith79286 mich] display the more highly gelatinized suprapellis of P. scatesiae (b); the relatively straight 
hyphae immersed in colorless gelatinous matrix in a young suprapellis [c: pnw-ms Exeter2007-111] become kinked in a mature suprapellis 
[d: pnw-ms Exeter2007-151]. E. Tibiiform cheilocystidia [pnw-ms Evergreen2003-6] are relatively abundant along the partially fertile gill 
edge in P. scatesiae. F. Limoniform basidiospores [pnw-ms Exeter2007-111] with a typically short apical callus (snout). Scales = 10 µm.

Basidiospores — |x| = 8.5 × 5 [7.2–9.5 × 4.5–5.6] µm, limoniform in profi le with eccentric short apiculus and 
central 1 µm long beak, ovate in face view; surface verrucose-roughened to warty except over beak; color in 
KOH pale tawny to pale rusty-brown, in Melzer’s non-dextrinoid. Basidia — 4-spored; colorless (but with 
orange amber contents during spore formation).

Cystidial elements —cheilocystidia relatively abundant; lageniform to capitulate tibiiform [bases ~20 × 5 µm, 
refractive necks ≤ 3 µm diam, capituli ≤ 2 µm diam], with or without apical secretory droplets; with colorless 
or pale amber oily contents surrounded by thick refractive walls. —pleurocystidia absent. —tibiiform 
diverticula abundant on primordial and pseudorhizal surfaces and frequent on fi brillose veil remnants on 
stipe apex, ≤ 20 × 1 µm, colorless.

Cortical tissues —pileipellis a bilaminate ixocutis with a moderately thick (100–300 µm) suprapellis of 
colorless radially aligned, uplift ed and frequently ‘curly’, narrow (1–3) µm, highly gelatinized, smooth hyphae 
embedded in an extensive gelatinous matrix that overlies a subpellis composed of increasingly wider (4–15 
µm), thick-walled, gelatinized hyphae with brownish to brownish-orange walls (KOH). —stipitipellis 
hyphae parallel, long, cylindrical, narrow (1–3 µm), thick-walled, highly gelatinized, colorless to pale amber.

Tramal tissues — Very highly gelatinized; in the rhizomorphic pseudorhiza strongly sarcodimitic, dominated 
by vessel hyphal elements [parallel, cylindrical to slightly fusoid, long (200 µm), wide (≤ 14 µm), rigid and 
extremely thick-walled (3–9 µm), colorless] around which weave occasional thin-walled fl exuous hyphae; at 
the pseudorhizal junction with stipe base, vessel hyphae less numerous and with thinner (2 µm) walls, more 
abundant supporting fl exuous hyphae highly branched, narrow (4–5 µm), and thin-walled (0.5 µm). Lamellar 
trama parallel; central hyphal elements (long, cylindrical to slightly infl ated, 3–5 µm diam, highly gelatinized, 
colorless) narrowing toward the edges to 1–2 µm and giving rise to a compact subhymenium.

Clamp connections: Absent in all tissues.
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Rhizomorphs and pseudorhizas in Phaeocollybia scatesiae [wtu LLNorvell 1931104-9, Van Duzer Wayside, Lincoln 
Co, Oregon] — Excavation of one ‘fasciculate starburst’ (a) exposed 55 mature fruitbodies and 17 primordia arising 
from a subtending ‘mother’ rhizomorphic cord (b). Magnifi cation of the rhizomorph + pseudorhiza junction under the 
dissection microscope (c) shows all fruitbodies emanating from a single site.
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Ecology  — Terrestrial and mycorrhizal. Densely cespitose in erumpent mounds during late autumn in woody 
humus in coastal and montane (≤ 4000’) coniferous (Picea, Abies, Pseudotsuga, Tsuga) forests. Pacific 
Northwest endemic — collected from 30 sites west of the Cascades and Sierras from northern Washington 
(Jeff erson County) south to northern California (Mendocino County); most (24) sites occur in Oregon.

Similar species — Phaeocollybia scatesiae, P. californica, and P. rufotubulina all produce similar sized, highly 
gregarious fruitbodies with hollow stipes, cord-like pseudorhizas, large rough limoniform spores, and 
refractive necked tibiiform or lageniform cheilocystidia.

Th e densely fasciculate habit, slightly smaller stature and highly glutinous yellowish to dark blackish 
brown pilei in P. scatesiae readily distinguishes it from P. californica, which produces generally more robust, 
tawny to orange brown fruitbodies arranged in close to crowded bundles or gregarious arcs. While usually 
viscid, P. californica caps are rarely glutinous. Subtle microscopical diff erences for P. californica include 
slightly larger (~9 × 5 µm) and more coarsely ornamented darker basidiospores, less frequent cheilocystidia, 
and a much thinner suprapellis containing spirally gel-encrusted straight (not curly) hyphae. Additionally, in 
P. scatesiae the conical caps open while still underground (Norvell 1998b); this early expansion may explain 
why mature stipes retain veil remnants covered with tibiiform diverticula, as the expanded pileus may protect 
the upper stipe surface from abrasion by the surrounding substrate during elongation. P. californica also has a 
narrower range, extending only to low elevations in the coast range to the east and confi ned to an area south 
from Oregon’s Benton County to California’s Humboldt County. 

a

LLNorvell 1931104-9 Van Duzer Wayside, Lincoln 
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Kit Scates was unimpressed with having P. scatesiae named in her honor. Noting its tendency to burst forth in large heaps, 
trapping mud & debris in the thick cap glutin, she remarked in her characteristic Alabaman drawl, “It’s such an ugly thang!”  
[Oregon. Left —Running Bear TS, Benton Co, pnw-ms Exeter2008-76; Right—Wildcat Mtn, Clackamas Co, wtu LLNorvell1951018-1]

Phaeocollybia rufotubulina diff ers from P. scatesiae in its thinner cartilaginous stipe rind, sequential-racemose 
pseudorhiza, and subviscid bright reddish orange cap. P. rufotubulina has not yet been confi rmed for Oregon. 

Darker P. scatesiae fruitbodies may be confused with unusually small and closely gregarious forms of 
P. spadicea, which generally produces scattered large, robust fruitbodies. P. spadicea stipes are never shiny 
(polished) or hollow, always stuff ed with fi rm solid pith; the pseudorhizas are vertical-monopodial, its 
tibiiform cheilocystidia are larger, and its basidiospores are slightly smaller (~8 x 5).

See Table 9 (p. 69), P. californica, P. rufotubulina, and P. spadicea for additional comparisons. 

Additional comments — In 1977 Horak synonymized P. scatesiae with P. californica, a synonymy supported by 
the identical RFLP profi les of the ITS rDNA region for the two species (Norvell 1998a, 2004). Macroscopical 
and microscopical comparisons of numerous fresh and dried collections, however, support the existence 
of two species, which we recognize here. As noted earlier for P. californica, Norvell’s decision to accept 
P. scatesiae as a separate species was made aft er she submitted her fi rst evaluation of the species to the 
Northwest Forest Plan; here, however, the data for P. scatesiae are shown correctly in both distribution map 
and site data in Castellano et al. (1999). 

References with descriptions and /or illustrations of Phaeocollybia scatesiae: 
Castellano MA, Smith JE, O’Dell T, Cázares E, Nugent S. October. 1999. Handbook to Strategy 1 fungal species in the Northwest Forest 

Plan. USDA-FS. PNW-GTR-476. PNW Res. Stn., Portland. [descr. & color photo: s1 – 91].
Horak E. 1977 (‘1976’). Further additions towards a monograph of Phaeocollybia. Sydowia 29: 28-70. [note placing P. scatesiae into 

synonymy with P. californica: p. 37 & 40].
Norvell LL. 1998a. Th e biology and taxonomy of Pacifi c Northwest species of Phaeocollybia Heim (Agaricales, Cortinariaceae). Ph. D. 

dissertation, Department of Botany, University of Washington, Seattle. 391 pp. [key; description pp. 209–212, 376; microdrawing & 
color photos pp. 267–268]

Norvell LL. 1998b. Observations on development, morphology, and biology in Phaeocollybia. Mycol. Res. 102: 615-630. [pseudorhizal 
morphology & development pp. 623-624; b&w photos p. 620 & 622)].

Norvell LL. 2004. Phaeocollybia in western North America 4: Two new species with tibiiform cheilocystidia and Section Versicolores 
reconsidered. Mycotaxon 90(2): 241-260. [Th e ‘californica’ complex is discussed (including molecular analyses) in comparison with 
P. rufotubulina].

Smith AH, Trappe JM. 1972. Th e higher fungi of Oregon’s Cascade Head Experimental Forest and vicinity. I. Th e genus Phaeocollybia 
(Agaricales) and notes and descriptions of other species in the Agaricales. Mycologia. 64: 1138–1153 [Revised key; type description 
1146–1148; b&w photo p. 1147].
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Phaeocollybia sipei
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Phaeocollybia sipei A.H. Sm., Brittonia 9: 207, 1957.

Etymology —In honor of Dr. Frank P. Sipe, collector of the holotype.
Holotype — Eugene (Lane County), OR, USA; October, 1937 (mich holotype FPSipe s.n.)

Field summary — Medium-sized fruitbodies with subviscid brownish-orange broadly campanulate caps, pale 
yellowish young gills, watery tan to orange polished fi brillose stuff ed to hollow stipes with thick splitting 
cartilaginous rinds, and deeply rooting pseudorhizal cords. Closely gregarious during autumn under Douglas-fi r, 
western hemlock, and spruce in Oregon and Washington. 

Pileus — ~25–120 mm diam, acutely or obtusely umbonate with down-curved margin and inrolled edge when 
young, expanding to broadly campanulate with down-turned edge, surface (sub)viscid, smooth, bald, oft en 
splitting radially in age; color either uniformly deep brownish orange to orange-brown (chestnut, auburn, 
orange cinnamon, russet) or zonate with darker auburn disk and edge and foxy orange (burnt sienna, mikado 
brown, orange cinnamon) margin. —flesh 3–8 mm and buff  colored in the umbo, rapidly narrowing over 
the gills and concolorous with the cuticle. —odor when young, not distinct, vaguely farinaceous, or complex 
with fl oral (pansy) and burnt hair components; when old sometimes strongly pungent and unpleasant. 
—taste not distinctive to slightly raphanoid or farinaceous. —dried pileus fi nely concentrically wrinkled, 
fl at dark orange-brown to (rarely) dark copper metallic.

Lamellae — Free to narrowly attached, relatively broad, color pale yellowish buff  (cartridge buff , ivory yellow) 
when young, pinkish buff  when mature, deep yellow–brown (buckthorn brown) with serrulate edges in age. 

Phaeocollybia sipei at Reese Creek 
Benton County, Oregon — pnw-ms Exeter2007-167
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Stipe — +/– central, ~40–80 mm above the ground, combined length with pseudorhiza up to 210 mm before 
breaking; apex 5–13 mm diam, upper stipe equal to slightly fusiform, subterranean base oft en swelling 
before abruptly tapering to thread-like pseudorhiza; surface moist to polished, smooth beneath scattered veil 
remnants; young apex watery tan (cartridge buff , cream buff ) above a pale orange (apricot buff ) to cinnamon 
lower stipe, in age darkening to deep orange-red to reddish brown (cacao brown) from the base upwards; at 
fi rst stuff ed with a fi rm silky pallid pith, soon canaliculate with 3–4 mm diam cavity, in age completely hollow 
but for stray pale orange fi brils; cartilaginous rind ~3 mm thick, frequently splitting apart when cut or broken 
crosswise.

Pseudorhiza — (Sequential) racemose and cord-like, either continuous with lower stipe and gradually narrowing 
to a thin narrow origin or abruptly tapering beneath a swollen stipe base to a thread-like ‘rat-tail’; color above 
cord dark red to liver brown, cord paler (salmon colored) toward tip. 

Veil remnants — Inconspicuous, evident as scattered orangish appressed fi brillose patches on upper stipe.
Syringaldazine reactivity — Cap, gill, and upper stipe tissues negative, pseudorhiza weakly to strongly 

magenta.
Fluorescence — Under UV, young gills fl uoresce pale light to brilliant yellow while the stipe context glows deep 

magenta and orange.
Spore Print — Cinnamon brown (buckthorn brown).

Diagnostic characters — Macroscopically, P. sipei can be recognized by its (1) viscid convex-campanulate 
brownish orange to orange-brown cap with an acute to broad umbo, (2) yellowish to buff  young gills, 
(3) usually hollow tan to orange stipe with thick cartilaginous rind and cord-like pseudorhiza, and (4) 
pseudorhiza weakly to strongly magenta in syringaldazine.

Important microscopical features include (1) small (~6.5 × 3.8 µm) punctate roughened basidiospores with 
blunt bullet-nosed apical snouts, (2) thin-walled, long cylindrical to pedicellate colorless cheilocystidia with 
swollen subglobose heads, (3) bilaminate pileipellis with a subpellis that turns deep red-orange in KOH, and 
(4) lack of clamp connections.

Basidiospores — |x| = 6.5 × 3.8 [5.8–7.5 × 3.3–5] µm, subellipsoidal, ventrally rounded with small eccentric 
apiculus and rounded bullet-nosed snout in profi le view, ovoid to subellipsoidal in face view, fi nely punctate 
roughened under oil immersion; color in KOH pale medium amber, in H2O paler, in Melzer’s inamyloid and 
nondextrinoid. —Basidia 4-spored, clavate, 22–28 × 6–9 µm, colorless, granular to vacuolate. 

Cystidial elements —cheilocystidia abundant, thin-walled, arising from the lamellar trama to form a 
sterile layer; lengths variable and indeterminate (~30–40 µm long), variably fi lamentous to clavate, oft en 
subcapitate with long 2–4 µm diam pedicels and swollen subglobose (≤ 8 µm diam) heads, apical extensions 
from senescent elements rare; colorless. —pleurocystidia absent. —tibiiform diverticula abundant on 

Phaeocollybia sipei — Diagnostic characters include an umbonate subviscid pale to dark orange-brown cap, broad gills, a thready pseudorhiza 
giving a weak (b) to strong magenta reaction in syringaldazine, and a hollow stipe with a thick rind that splits apart (c) when cut crosswise. 

Oregon, Benton Co: a&b—Conner’s Camp (Mary’s Peak), pnw-ms Exeter2007-123; c—Green Peak, pnw-ms g2041027h2-5.
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— Diagnostic characters include an umbonate subviscid pale to dark orange-brown cap, broad gills, a thready pseudorhiza — Diagnostic characters include an umbonate subviscid pale to dark orange-brown cap, broad gills, a thready pseudorhiza — Diagnostic characters include an umbonate subviscid pale to dark orange-brown cap, broad gills, a thready pseudorhiza Phaeocollybia sipei — Diagnostic characters include an umbonate subviscid pale to dark orange-brown cap, broad gills, a thready pseudorhiza — Diagnostic characters include an umbonate subviscid pale to dark orange-brown cap, broad gills, a thready pseudorhiza 

cba
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Phaeocollybia sipei
A. Habit. Fogarty Creek State Park (Lincoln Co), OR — wtu Norvell1951109-2(left ), -7(middle), -6(right)].

B–D. Cheilocystidia & basidiospores.
b: Eugene (Lane Co) OR — mich holotype FPSipe Oct1937. 

c–d: Fogarty Creek State Park (Lincoln Co), OR — wtu Norvell1951109-2(c) & -6(d).
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Phaeocollybia sipei [Oregon. Benton Co, Conner’s Cmp (Mary’s Peak) pnw-ms—Exeter2007-123(c); Ernest Crk pnw-ms—Exeter2007-163(g); 
Reese Crk pnw-ms—Exeter2007-166(d)&-167(a&f); Coos Co, ocs—Myrtlewood RA LNus17b61DRoediger (e), LN17b118JSperling(h); 
Lincoln Co, Cascade Head Exp F Norvell1931104-1(b), osc—LN8us127(i)] — A. Pileipellis. Th e diff use brownish pigments of the subpellis 
turn a deep reddish-orange when mounted in KOH. B. Stipe trama. A cross-section illustrates the two diff erent hyphal diameters that 
distinguish wide rigid vessel elements and narrow fl exuous ‘binders’ that make up the sarcodimitic tissues found in the pseuorhiza. Th e similar 
wall thicknesses in the stipe, however, keep that tissue from being classifi ed as ‘sarcodimitic’. C. Basidia are clavate, granular, colorless, and 
4–spored. D–I. Cheilocystidia and basidiospores. Microscopically, the most reliable diagnostic characters for P. sipei are the lack of clamp 
connections, a sterile gill edge lined with abundant thin-walled tall elements with swollen subglobose heads and long narrow pedicels, and the 
small minutely roughened bullet-nosed spores. Scales = 10 µm.

primordial and pseudorhizal surfaces, ~10 × 1 µm, with/without (sub)globose head and/or apical droplet; 
highly refractive, colorless.

Cortical tissues —pileipellis a bilaminate ixocutis: the suprapellis with interwoven, narrow (2–3 µm), 
gelatinized colorless hyphae in a colorless gelatinous matrix; the pigmented subpellis with infl ated 
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Phaeocollybia sipei [Oregon. Benton Co, Conner’s Cmp (Mary’s Peak) pnw-ms—Exeter2007-123(c); Ernest Crk pnw-ms—Exeter2007-163(g); 
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(8-30 µm diam), gelatinized hyphae and diff use ochraceous-brown pigments turning deep red-orange in 
KOH. —Stipitipellis hyphae parallel, sparingly branched, long and cylindrical, narrow, relatively thick-
walled, gelatinized, colorless when young, orange-brown to brown in age.

Tramal tissues — Gelatinized, sarcodimitic in the pseudorhizal cord with rigid thick-walled (≤ 1 µm), wide 
(≤ 30 µm diam) vessel hyphae supported by less conspicuous branched thin-walled (~0.5 µm), narrow 
(2–4 µm) fl exuous hyphae; in stipe and pileus wide and narrow hyphae both present but with walls similarly 
(~0.5 µm) thick, colorless. Lamellar central hyphae parallel, colorless, and fl anked by a narrow zone of 2–3 
µm diam colorless elements giving rise to a compact subhymenium.

Clamp connections — Absent in all tissues.

Ecology — Terrestrial (mycorrhizal); closely gregarious (oft en in arcs) during autumn under Tsuga, Picea, and 
Pseudotsuga. —Pacific Northwest endemic known from 25 sites in Oregon and one site in Washington 
(based on a single old specimen collected in Olympic National Park’s Hoh Rainforest).

Similar species — Phaeocollybia dissiliens shares striking similarities with P. sipei, including stature, orange 
coloration, cheilocystidial form, and small, almost smooth, bullet-nosed basidiospores. P. dissiliens can be 
diff erentiated by its smaller size, brighter orange colors, pale orange copper metallic dried cap that wrinkles 
radially (not concentrically), abundant clamp connections, and cheilocystidia that only occasionally produce 
subglobose heads but frequently develop apical outgrowths in old tissues. 

Other species that might be mistaken for P. sipei in the fi eld include P. californica, P. rufotubulina, and 
P. gregaria. Like P. sipei, both P. californica and P. rufotubulina produce large gregarious clusters of hollow-
stiped fruitbodies from cord-like pseudorhizas, but they are easily distinguished by their large rough 
limoniform basidiospores and thick-walled tibiiform cheilocystidia.

P. sipei fruitbodies with paler caps could be confused with the typically yellow-brown to tawny capped 
P. gregaria, which also produces dense gregarious clusters of broadly campanulate basidiomes. Th e presence 
of persistent pith, lack of pseudorhizal cord, and large rough limoniform basidiospores help distinguish 
P. gregaria. 

Refer to comments aft er the above species for additional comparisons.

Additional comments — Horak (1977) treated P. sipei as a synonym of P. californica based his examination of one 
type specimen; he later (Horak pers. comm. 1995, 1996) discovered that the specimen sent him from the 
mixed type collection represented P. scatesiae (which he considered conspecifi c with P. californica). His initial 
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Phaeocollybia sipei at Ernest Creek (Benton County), Oregon
Left  [pnw-ms Exeter2008-042] —Young fruitbodies with incurved subviscid brownish-orange caps and pallid stipes.

Right [pnw-ms Exeter2007-24] —Older specimens with campanulate glutinous tawny caps and darkening stipes.

Phaeocollybia sipei at Ernest Creek (Benton County), Oregonat Ernest Creek (Benton County), Oregon
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confusion was compounded by the fact that in the paper containing the type description, Smith 
(1957) described P. sipei spores as small and faintly ornamented but referred to drawings depicting large, 
heavily ornamented beaked basidiospores. Norvell’s (1998a) later examination of the entire holotype 
confi rmed that the spores — which are not rough but only fi nely punctate under high-power oil immersion, 
lack prominent apical beaks, and are more or less bullet-nosed — closely resemble those found in P. dissiliens 
and P. oregonensis.

References with descriptions and /or illustrations of Phaeocollybia sipei —
Castellano MA, Smith JE, O’Dell T, Cázares E, Nugent S. 1999. Handbook to Strategy 1 fungal species in the Northwest Forest Plan. 

PNW-GTR-476. PNW-GTR-572: USDA-FS Pacifi c Northwest Research Station, Portland OR. [descr. & color photo: s1 – 92].
Norvell LL. 1998a. Th e biology and taxonomy of Pacifi c Northwest species of Phaeocollybia Heim (Agaricales, Cortinariaceae). Ph. D. 

dissertation, Department of Botany, University of Washington, Seattle. 391 pp. [description 217–219; color photos 272]
Smith AH. 1957b. A contribution toward a monograph of Phaeocollybia. Brittonia 9: 195-217. [key; type descr. 207, microdrawing of 

cheilocystidia p. 210 (the basidiospore drawings represent P. scatesiae)]

Phaeocollybia sipei in Fogarty Creek State Park 
Lincoln County, Oregon — wtu Norvell1951109-2

Phaeocollybia sipei on Old Blue near Mary’s Peak
Benton County, Oregon — pnw-ms Exeter2007-086
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Phaeocollybia sipei in Fogarty Creek State Park 
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Phaeocollybia spadicea

Phaeocollybia spadicea A.H. Sm., Brittonia 9: 215, 1957

Etymology — From the Latin for ‘date-colored’, a deep reddish brown.
Holotype — Near Mora on the Quillayute River (Clallam), WA, USA; 

October 26, 1935 (mich holotype 11634 AHSmith3339)

Field summary — Medium to large fruitbodies with viscid dark brown convex-campanulate caps, pale to buff  young 
gills, dull pinkish to cinnamon drab stuff ed stipes oft en covered with cinnamon veil patches, and deeply rooting 
fl eshy unbranched pseudorhizas. Scattered to gregarious during autumn in Washington, Oregon, and California 
coniferous or mixed forests. 

Pileus — ~25-120 mm diam, convex-campanulate with a low broad umbo, straight margin and slightly incurved 
to upturned non-striate edge, surface bald, smooth, viscid to glutinous, slightly hygrophanous; color either 
uniformly some shade of dark to chestnut brown (chestnut/ bone/ clove/ snuff  brown) or with darker disc 
(fuscous, bister, bone/ clove/ hair/ brown), brownish drab to brown margin (wood/ buff y/ clove/ snuff  brown, 
avellaneous, drab, saccardo’s umber), and paler edge (cinnamon, sayal/ snuff / natal/ wood brown, tawny olive, 
vinaceous buff , avellaneous). —flesh 3–8 mm thick at the disc and tapering evenly to the edge, pallid when 
young, dull brown in age. —odor not distinctive to radish-like or complex with subtle fl oral and boiled 
potato components. —taste usually mild or radish-like, occasionally bitter. —dried pileus metallic dull 
copper to bronze, oft en with purplish tinges, black spots, or satiny patches.

Lamellae — Narrowly attached (nearly free), pale tan when young, darkening to pinkish to yellowish brown, dark 
yellow brown when mature. 

Stipe — +/- central, rigid and robust, ~50–120 mm above the ground, combined length with pseudorhiza up 
to 250 mm; apex ~6–20 mm diam, equal, tapering gradually or expanding slightly to ground level before 
narrowing below; surface dry, matte, roughened, fi nely longitudinally lined; color of young apex pinkish 

Phaeocollybia spadicea at Ernest Creek
Benton County, Oregon — pnw-ms Exeter2008-040
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Phaeocollybia spadicea at Ernest Creek
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brown to drab (pinkish buff , light pinkish cinnamon, cinnamon buff , drab) becoming dark yellow-brown 
(tawny olive, wood brown, cinnamon color) in age, grading to dark pink- to red-brown (fawn color, mikado/ 
kaiser brown, saccardo’s umber) at ground level; stuff ed with fi rm pale buff  pith that turns orange to brownish 
when sliced or crushed; cartilaginous rind 1–2 mm thick.

Pseudorhiza — Vertical-monopodial, more or less continuous with stipe and tapering gradually downwards to 
a blunt origin; rhizomorphic and occasionally regnerating, giving rise to primordia; color dark red-brown 
(liver/ kaiser brown, saccardo’s umber). 

Veil remnants — Usually frequent to abundant (occasionally inconspicuous) as fi brillose patches on exposed 
stipe; color cinnamon to yellow-brown.

Syringaldazine reactivity — Pseudorhiza deep magenta within 15 minutes; other tissues usually negative.
Fluorescence — Under UV, gills fl uoresce intense yellow-white when young and mustard to dull yellow when 

spore-covered; cap/stipe pith fl uoresce deep purple.
Spore Print — Dark yellow-brown.

Diagnostic characters — Macroscopically, P. spadicea can be recognized by its (1) viscid to glutinous dark brown 
campanulate cap, (2) dry matte robust stuff ed stipe with cinnamon fi brillose patches that contrast with the 
pinkish tan to drab surface, (3) medium to large stature, and (4) pseudorhiza that turns deep magenta in 
syringaldazine.

Important microscopical features include (1) medium-sized (~8 × 5 µm) roughened limoniform spores 
with tapered short apical beaks, (2) tibiiform to lageniform cheilocystidia with narrow thick-walled colorless 
to amber refractive necks, (3) a bi-laminate pileipellis with diff use brown subpellis pigments, and (4) absence 
of clamp connections.

Basidiospores — |x| = 8 × 5 [6–9 × 4–5.5] µm, limoniform with a short slender eccentric apiculus and gradually 
tapering ≤ 0.5 µm long central apical beak in profi le view, broadly ovate to almond-shaped in face view; 
verruculose roughened with ornamentation slightly projecting beyond outline except on beak and ill defi ned 
less roughened plage; color in KOH medium dark amber, in H2O paler, in Melzer’s dextrinoid. —Basidia 
4-spored, clavate, 33–40 × 6–9 µm, colorless to orange amber in older tissues, granular. 

Phaeocollybia spadicea is best diagnosed in the fi eld by its light to dark brown cap (a&d) and the fi rmly stuff ed (e) fl eshy drab stipe frequently 
covered by abundant short cinnamon colored veil remnants (b&c).  [Oregon, Tillamook County: a—wtu Norvell1921102-3, b&c—wtu 
Norvell1931023-6 [Oswald West State Park];  Benton County: d—pnw-ms Exeter2007-52 (Mary’s Peak); e—pnw-ms Norvell2071029-3 (Old 
Blue Mtn).]
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Cystidial elements —cheilocystidia abundant, arising from the subhymenium and intermixed with basidia, 
lageniform to tibiiform elements 23–40 µm long and with ~3-5 µm diam bases subtending narrow (1–1.5 µm 
diam), thick-walled, refractive, colorless to amber necks and capitula (≤ 2 µm diam) surrounded by apical 
secretory droplets; occasionally intermixed with lageniform or capitate elements with thin-walled wider 
(~2 µm diam) watery amber necks and thin-walled wide (4–8 µm diam) colorless bases. —pleurocystidia 
absent. —tibiiform diverticula abundant on mycelium and surfaces of the primordial sheath remnants on 
the pseudorhiza and stipe, 5–15 × 1 × 0.5 µm with no septum between base and hyphae, with/without (sub)
globose head and/or apical droplet; highly refractive, colorless.

Phaeocollybia spadicea.
A. Habit (Scale = 5 cm). B–C. Basidiopores, cheilocystidia & basidia (Scale = 10 µm).

Cascade Head ExpF (Lincoln Co OR)—a: wtu LLN1931114-6&7, LLN1951109-20; c: wtu LLN1941106-28a
Quillayute River (Clallam Co WA)—b: mich holotype11634 AHSmith 3339

Phaeocollybia spadicea.
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Cortical tissues —pileipellis a bilaminate ixocutis: the top 200–450 µm thick suprapellis a thick gelatinous 
matrix containing loosely radially aligned, narrow (1–2 µm), highly gelatinized colorless hyphae; the subpellis 
composed of gelatinous hyphae inflating to 15 µm diam from 4–5 µm diam septa and with thin pale to dark 

Phaeocollybia spadicea [Oregon: Benton Co—Botkin Rd, pnw: Exeter2007-39 (i); Old Blue, pnw: Exeter2007-141 (b,d,g); Running Bear, 
pnw: Exeter2007-145 (e). Coos Co—Myrtlewood RNA, osc: LNus17b112 (f). Josephine Co—Limpy Creek, osc LNus8-4 (a,c,j). Lincoln 
Co—Cascade Head Exp For, wtu: Norvell1931114-9 (h)]. A–C. Pileipellis. a—Basidiospores float within a loose gel matrix amid narrow 
colorless hyphae of the suprapellis. b & c—Hyphae are widely inflated in the subpellis, where diffuse dull brown pigments turn slightly 
tawny in KOH; oleifers with brown to orange (c) contents are also present. D–F. Cheilocystidia. Elements with tall moderately thin-walled 
bases, narrow thick-walled refractive necks often below minutely globose heads are frequent along the partially fertile gill-edge. Colorless 
in young material, cheilocystidia and granular basidia may develop yellow-orange hues in older tissues (f). G–H. Tibiiform diverticula. 
The abundant primordial sheath patches on the upper stipe are here densely covered by refractive 10–µm long tibiiform diverticula, shown 
in Nomarski under the high dry objective (g) and under oil in bright field with the characteristic limoniform spores (h). I–J. Basidiospores. 
Brown coloration, presence of an apical callus (i), and a roughened outer spore wall (j) are exhibited by all Phaeocollybia basidiospores. Size, 
shape, beak length, and degree of ornamentation are helpful in diagnosing species.	 Scale bars = 10 µm.
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rusty brown walls, oleifers with bright tawny contents and diff use brownish (H2O) to dull tawny (KOH) 
pigments also present. 

Tramal tissues — Brown to tawny orange oleifers present throughout; all hyphae highly gelatinized and 
colorless. Strongly sarcodimitic in the pseudorhiza and lower stipe with long fusoid rigid white vessel hyphae 
intermixed with narrow branched thin-walled fl exuous hyphae; both hyphal types oft en also present in the 
stipe apex. Lamellar central hyphae parallel 3–5 µm diam, thin-walled and fl anked by a narrow zone of 2–3 
µm diam elements giving rise to a compact subhymenium.

Clamp connections — Absent in all tissues.

Ecology — Terrestrial (mycorrhizal); solitary, closely gregarious to occasionally cespitose during autumn in moist 
coniferous (Picea sitchensis, Tsuga heterophylla, Pseudotsuga menziesii, Pinus contorta) or mixed (Tsuga, 
Pinus, Pseudotsuga, Lithocarpus, Quercus) forests. —Pacific Northwest endemic known from ~55 sites 
along the Pacifi c coast from Washington’s Olympic Peninsula south to California’s Santa Cruz Mountains and 
east to the western Cascade slope of Oregon’s Willamette Valley and eastern slope of California’s Coast Range.

Similar species — Macroscopically, Phaeocollybia spadicea shares similar coloration and/or robust stature with 
P. scatesiae, P. tibiikauff manii, P. gregaria, P. redheadii, and P. benzokauff manii. Under the microscope, the 
presence of uniformly thin-walled clavate cheilocystidia and much larger basidiospores easily separate 
P. benzokauff manii, P. gregaria, and P. redheadii from P. spadicea. Phaeocollybia benzokauff manii can be 
further distinguished macroscopically by its drab to dark purple-brown pileus, strong farinaceous odor, and 
immediate magenta reaction of all tissues in Syringaldazine. Th e usually more massive stature, convex cap 
with tightly inrolled edges, and warmer brown tones of pileus and stipe will help diagnose P. redheadii in the 
fi eld, while P. gregaria has a more slender aspect, more fi brillose stipe pith, and caps that are golden-brown 
when young.

Phaeocollybia scatesiae shares a dark brown glutinous pileus, pallid to cinnamon gill coloration, similarly 
shaped and only slightly longer (~8.5 µm) basidiospores, and thick-walled refractive tibiiform cheilocystidia 
with P. spadicea. In the fi eld, P. scatesiae is easily identifi ed by its viscid, polished consistently hollow stipes 
and fasciculate-racemose rhizomorphic pseudorhizae; furthermore, although P. spadicea may exhibit a 
gregarious to cespitose habit, it does not produce the dense masses of fruitbodies arising from one point 
that characterize P. scatesiae. Highly gelatinized, ‘kinky’ subpellis hyphae, shorter cheilocystidia, and slightly 
longer and slightly paler spores help diff erentiate P. scatesiae under the microscope.

Older P. tibiikauff manii specimens that have darkened and thus easily mistaken for P. spadicea can be 
identifi ed by the orange to tawny cap, salmon colored stipe apex with tawny veil patches, less abundant and 
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Phaeocollybia spadicea in the Hoh Rainforest (l) and the Cascade Head Experimental Forest (r)
Left: Olympic National Park, Jeff erson County, Washington — wtu Norvell1921019-1

Right: Lincoln County, Oregon — wtu Norvell1931104-4 
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more stringy stipe pith that is soon maggot infested (particularly near the apex), narrower (~8 × 4.5 µm) 
limoniform basidiospores with slightly longer beaks, encrusting orange-brown to tawny pigments in the 
pileus subpellis, and cap and gill tissues that turn rapidly magenta in syringaldazine. 

Refer to comments aft er P. tibiikauff manii and P. scatesiae for additional comparisons.

Additional comments — Smith, who initially reported Phaeocollybia spadicea from Oregon as representing 
the European Naucoria lugubris (Smith 1937), later proposed it as a new species based on absence of 
caulocystidia and color and basidiospore diff erences (Smith 1957). Horak (1977) synonymized P. spadicea 
with P. lugubris based on his early type studies but later rejected his synonymy in Bandala & al. (1998). Th e 
uniformly drab to dark brown cap colors and distinctly apically beaked limoniform spores in the western 
American P. spadicea contrast with the olivaceous cap colors and rounded basidiospores lacking a developed 
apical beak found in the European P. lugubris. Norvell (1998a, 2004) confi rmed that both P. spadicea and P. 
lugubris possess abundant tibiiform diverticula (earlier interpreted as ‘caulocystidia’ by many workers) on the 
veil remnants on the stipe apex.

References with descriptions and /or illustrations of Phaeocollybia spadicea —
Castellano MA, Cázares E, Fondrick B, Dreisbach T. 2003. Handbook to additional fungal species of special concern in the Northwest 

Forest Plan. PNW-GTR-572: USDA-FS Pacifi c Northwest Research Station, Portland OR. [descr. & color photo: s3 – 86].
Norvell LL. 1998a. Th e biology and taxonomy of Pacifi c Northwest species of Phaeocollybia Heim (Agaricales, Cortinariaceae). Ph. D. 

dissertation, Department of Botany, University of Washington, Seattle. 391 pp. [pp. 220–224; photos pp. 31, 36, 273–274]
Norvell LL. 1998b. Observations on development, morphology, and biology in Phaeocollybia. Mycol. Res. 102: 615-630. [discussion of 

stipe, tibiiform diverticula, pseudorhiza 618–619; b&w photos pp. 617, 620]
Smith AH. 1957. A contribution toward a monograph of Phaeocollybia. Brittonia 9: 195-217. [key; microdrawings p. 210, descr. pp. 

215–217, b&w photo pl. 6]
Smith AH, Trappe JM. 1972. Th e higher fungi of Oregon’s Cascade Head Experimental Forest and vicinity. I. Th e genus Phaeocollybia 

(Agaricales) and notes and descriptions of other species in the Agaricales. Mycologia. 64: 1138–1153 [Key 1146–1148].

Phaeocollybia spadicea along Klickitat Road on Old Blue Mountain
Benton County, Oregon — pnw-ms Exeter2007-141
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Phaeocollybia spadicea along Klickitat Road on Old Blue Mountain
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Phaeocollybia tibiikauff manii

Phaeocollybia tibiikauff manii Norvell, Mycotaxon 90: 248, 2004
Etymology — From “tibia” (Latin for thigh-bone), relating to the ‘bone-shaped’ cheilocystidia + “kauff manii” for 

similarities to P. kauff manii fruitbodies.
Holotype — Old Growth Chronosequence Transect [‘Oz’], BLM Reserve Forest (Polk Co.), OR, USA; 

October 31, 2001 by LLNorvell & RLExeter (osc holotype a2011031ox-01; isotypes wtu pnw)

Field summary — Moderately tall slender fruitbodies with viscid tawny orange to orange brown broadly campanulate 
caps, pale orange-yellow to buff  young gills, slender fi brillose-stuff ed salmon colored stipes, and deeply rooting 
fl eshy unbranched regenerating pseudorhizas. Solitary to fasciculate during autumn in coastal and coast range 
coniferous (hemlock, Douglas-fi r, spruce) forests in Oregon and Washington. 

Pileus — ~40–120 mm diam, broadly campanulate with conic low umbo, upturned margin and down-turned 
straight edge, surface viscid, bald, nonstriate, opaque to slightly hygrophanous; color overall brownish orange 
or foxy brown (tawny, orange cinnamon) or with tawny disc and orange-cinnamon edge zone, darkening to 
uniformly brown (verona/ snuff  brown) in age. —flesh 4–6 mm at the disc and confl uent with the stipe pith; 
color when young pale orangish white, in age drab brown. —odor faintly fl oral with farinaceous overtones. 
—taste mild, not distinctive. —dried pileus metallic copper to orange bronze.

Lamellae — Nearly free, pale orangish buff  (warm buff ) when young, darkening to dull pinkish brown (fawn 
color) in age. 

Stipe — +/- central, rigid, ~100 mm above the ground, combined length with pseudorhiza may exceed 240 mm; 
apex 5–20 mm diam, terete above, gradually narrowing below toward pseudorhiza; surface dry, bald except 
for occasional fi brils or fi brillose patches, matte, fi nely longitudinally lined; color of young apex pale to deep 
pinkish orange (pinkish/ orange cinnamon, warm buff ), grading to dull pinkish brown (fawn color) at ground 
level; cartilaginous rind 1.5–2 mm thick, splitting longitudinally in age; stuff ed with compact fi brillose 
orangish white pith that is oft en insect infested in the upper stipe.  
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Phaeocollybia tibiikauff manii at Conner’s Camp below Mary’s Peak
Benton County, Oregon  — pnw-ms Exeter2008-055
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Pseudorhiza — Vertical-monopodial, ~2/3 of overall length, continuous with stipe and gradually tapering to a 
pointed origin; color ferruginous to dark brown. 

Veil remnants — Seen as isolated fi brils and scattered fi brillose patches on the exposed stipe; color concolorous 
with or slightly darker than stipe surface.

Syringaldazine reactivity — Pseudorhiza (always) and cap and gills (oft en) soon deep magenta; cap and/or 
gills sometimes not reactive.

Fluorescence — Under UV gills fl uoresce brilliant to dull yellow and fl esh displays a mix of deep orange and 
purple.

Spore Print — Dull pinkish brown (fawn color, cocoa brown).

Diagnostic characters — Macroscopically, P. tibiikauff manii can be recognized by its (1) broadly campanulate 
viscid to glutinous orange tawny to orange brown cap, (2) slender dry matte salmon to cinnamon-colored 
stipe stuff ed with oft en maggot infested pith, (3) tall slender stature, and (4) cap (usually), stipe, and 
pseudorhiza surface tissues that turn deep magenta in syringaldazine.

Important microscopical features include (1) a bilaminate pileipellis with 2–6 gel-encrusted suprapellis 
hyphae and a subpellis with encrusting and diff use orange pigments, (2) medium-sized narrow (~8 × 4.5 
µm) limoniform basidiospores with tapered apical beaks, (3) abundant tall capitulate tibiiform colorless 
cheilocystidia, some refractive with narrow thick-walled necks and some with narrow thin-walled necks, and 
(4) absence of clamp connections.
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Phaeocollybia tibiikauff manii is best diagnosed in the fi eld by its orange tawny cap (a) that darkens to dark orange-brown in age (b–d), 
slender cartilaginous salmon orange stipe (e), easily insect infested cap and stipe context (f), long thick pseudorhiza that occasionally winds 
around buried obstacles (g) and that gives rise to young primordia (h–i) near its base. [Th e ‘Oz’ old-growth transect (Polk Co, OR): osc 
holotype a20110331ox-1 (a,i); pnw-ms a2061114 colls. o2-O(b), o2-M(c), o1-2a(d), o1-C(g); also a201103o2-3(e), a2021113o2-o1(f), 
a2001018o2-27(h)] Scales in millimeters.

f
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Basidiospores — |x| = 8 × 4.5 [7.5–9(10) × 4–5.5] µm, limoniform with a short eccentric apiculus and 0.5–1.0 
µm long central apical beak in profi le view, fusoid-elliptical in face view, verruculose to punctate roughened 
except on beak, plage an indistinctly bordered area of lowered ornamentation visible under oil; color in 
KOH orange-amber, in H20 ochraceous, in Melzer’s inamyloid (immature spores attached to basidia faintly 
dextrinoid). —Basidia 4-spored, clavate, 27–35 × 7–9 µm, colorless, granular. 

Phaeocollybia tibiikauff manii
Cascade Head Experimental Forest, Lincoln Co, OR — wtu Norvell1951109-19

Cheilocystidia & basidiospores (scale = 10 µm). Habit (scale = 5 cm).

Cystidial elements —cheilocystidia abundant, arising from the subhymenium to form a sterile layer; 
tibiiform colorless elements ~20–50 µm long, occasionally branching at or above ultimate and penultimate 
2–3 µm diam septa, oft en swelling above septum to 3–5 µm before narrowing to 8–15 × 0.5–2 µm at the 
necks that are either thick-walled and refractive or thin-walled, capitula when present 1.5–3 µm; occasional 
thin-walled clavate elements intermixed.  —pleurocystidia absent. —tibiiform diverticula abundant on 
mycelium and pseudorhizal pellis, less frequent on primordial sheath remnants on upper stipe, 4–20 × 0.5–1 
µm, aseptate at base, with/without (sub)globose head and/or apical droplet; highly refractive, colorless.

Phaeocollybia tibiikauff manii



202 ... Phaeocollybia tibiikauff manii

Lo
re

le
i N

or
ve

ll 

Cortical tissues —pileipellis a bilaminate ixocutis: the 100–120 µm thick suprapellis of radially aligned, 2–6 
µm diam, highly gelatinized colorless hyphae, the uppermost elements narrower (~2 µm diam), cylindrical, 
closely compacted and collapsed while elements closer to the subpellis infl ated to 6 µm diam; the 170–200 
µm thick tawny orange (in KOH) to orange brown subpellis with thin-walled hyphae infl ating to 8 µm diam 
from 2 µm diam refractive septa, orange pigments diff use and (oft en) encrusting; occasional orange oleifers 
intermixed.  —Stipitipellis hyphae loosely parallel, subgelatinized, thin-walled, long, 2–6 µm diam, pale 
brownish green (diff use pigments soluble in KOH). 

Tramal tissues — Oleifers present throughout; slightly sarcodimitic in the pseudorhiza with infrequent fusoid, 
long, 10–20 µm diam, only slightly thick-walled (≤0.5 µm thick) vessel hyphae interspersed among abundant 
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Phaeocollybia tibiikauff manii [Oregon, pnw: Benton Co—Ernest Crk Exeter2007-165 (i); Lane Co—Lobster Valley Exeter2007-129 (a&e); 
Lincoln Co—Cascade Head Exp. For. Exeter2007-74 (d&g); Polk County—Pedee OG trsect ‘Oz’ a2061114o1B (b&c), Exeter2007-60 (f), 
a2061114o1Q (h)]. A–C. Pileipellis. a—Gel-encrusted colorless narrow hyphae fl oat in the gelatinous matrix of the suprapellis. b—Orange 
encrusting pigments adhere to the hyphal walls within the subpellis of a mature specimen. c—Orange diff use pigments of the subpellis become 
more intensely colored when mounted in KOH. D–F. Cheilocystidia. Abundant tibiiform and occasional thin-walled clavate elements 
crowd out granular basidia along a sterile gill edge (d&e). Minutely capitulate tibiiform elements with long thin-walled bases may have either 
thin-walled or thick-walled necks. f—Tibiiform cheilocystidia occurring on the stipe that might called ‘caulocystidia’ are confi ned to a narrow 
zone at the top of the apex. G–I. Basidia & basidiospores. Mature 4-spored basidia (g) extend beyond the hymenium. Lemon-shaped rough 
basidiospores with long tapered beaks crowd the stipitipellis (h&i). Scales = 10 µm.
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thin-walled, branched, 2–6 µm wide fl exuous hyphae; tissues monomitic in upper stipe and pileus with only 
thin-walled infl ated hyphae present. Lamellar central hyphae parallel, 3–6 µm diam, thin-walled, infl ated, 
subgelatinized, colorless, and fl anked by a narrow zone of 2–3 µm diam colorless elements giving rise to a 
rudimentary subhymenium.

Clamp connections — Absent in all tissues.

Ecology — Terrestrial (mycorrhizal); solitary to fasciculate during autumn in coniferous (Tsuga, Pseudotsuga, 
Picea) forests. —Pacific Northwest endemic known from 14 sites (~60 collections) along the central 
Oregon coast and Coast Range and from one collection on Washington’s Olympic peninsula.

Similar species — Phaeocollybia kauff manii shares slender stature, large size, overall coloration, tapering stuff ed 
stipe, and vertical-monopodial pseudorhiza; the presence of thin-walled clavate cheilocystidia (and lack 
of thick-walled elements), heavily gelatinized, strongly sarcodimitic tissues in the pileal trama, and larger 
(~8.5 × 5 µm) basidiospores clearly diff erentiates it from P. tibiikauff manii. In the fi eld P. kauff manii can be 
distinguished by its more robust aspect, strong farinaceous odor, strongly inrolled pileus edge, clustered 
instead of fasciculate habit, and the absence of any sort of insect infestation in older specimens. 

Older collections of Phaeocollybia spadicea and P. tibiikauff manii are easily confused. In the fi eld, young 
P. spadicea fruitbodies can usually be distinguished by their brown to brownish drab cap colors that contrast 
with the orange to tawny caps that identify P. tibiikauff manii. Drab to dull brownish diff use colors and lack 
of encrusting pigments in the pileus subpellis help diagnose P. spadicea microscopically. However, recent 
preliminary molecular data (M. Gordon, 2009 unpub.; see p. 204, following) suggest that we may currently 
hold a mixed species concept that will soon need clarifi cation. 

Similar sized basidiospores and tibiiform cheilocystidia, positive syringaldazine reactivity, and a 
bilaminate pileipellis with a subpellis containing both diff use and encrusting pigments that immediately
 turn bright orange in KOH are produced by both P. pseudofestiva and P. tibiikauff manii. However, in the fi eld 
its olive-green coloration and smaller size readily identify P. pseudofestiva, which is further distinguished by 
more prominently beaked basidiospores.

Phaeocollybia ammiratii, P. piceae, P. sipei, and P. californica also produce moderately large orange to tawny 
colored fruitbodies. A strong farinaceous odor, larger (9 × 5.5 µm) basidiospores, cylindrical thin-walled 
cheilocystidia, and clamp connections easily diagnose P. ammiratii. P. piceae, with a stipe that also suff ers 
from insect infestation (but only at ground level), is diff erentiated by its smaller size, more brilliant orange 
colors, bitter taste, negative syringaldazine reactivity, much larger (~9.4 × 6 µm) basidiospores, uniformly 
thin-walled cheilocystidia, and diff use KOH-soluble subpellis pigments. In the fi eld, hollow stipes and thick 

Phaeocollybia tibiikauff manii in situ in ‘Oz’ (left , type locality) and near Ernest Creek (right)
Left: ‘Oz,’ Polk Co, OR — pnw-ms a2061114o2O &. Right: Benton Co, OR — pnw-ms Exeter2007-16.
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in situ in ‘Oz’ (left , type locality) and near Ernest Creek (right)Phaeocollybia tibiikauff manii in situ in ‘Oz’ (left , type locality) and near Ernest Creek (right)in situ in ‘Oz’ (left , type locality) and near Ernest Creek (right)
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cartilaginous rinds readily diagnose P. sipei and P. californica; small  (~6.5 × 3.8 µm) ellipsoid basidiospores 
and uniformly thin-walled cheilocystidia further distinguish P. sipei, while longer (~9 × 5 µm), darker, 
rougher basidiospores and threadlike sequential-racemose pseudorhizal cords additionally diagnose P. 
californica.

See the discussions of the above species and Table 11 (p. 96) for additional comparisons.

Additional comments — Fragmented molecular data obtained from a solitary old specimen from Washington’s 
Olympic Peninsula fi rst suggested an unnamed ‘spadicea-like’ species. Subsequent 1995 collections of solitary 
‘kauff manii-like’ specimens with tibiiform cheilocystidia from two Oregon coast sites led to the proposal 
of ‘Phaeocollybia tibiikauff manii nom. prov.’ (Norvell 1998). Numerous 1998–2008 collections of a caespitose 
orange ‘spadicea’ from our BLM density management and chronosequence transects (Norvell & Exeter 2003) 
eventually led to the formal description of P. tibiikauff manii (Norvell, 2004). Recent (but still preliminary) 
DNA sequence data (M. Gordon, 2009 unpub.), however, reveal two widely separated ‘tibiikauff manii’ clades 
— one represented by coastal collections with larger solitary specimens and basidiospores, pileipellis hyphae 
that are heavily gel-encrusted, and brilliant subpellis orange pigments and another by cespitose montane 
specimens with smaller basidiospores, rare gel encrustations, and duller orange pigments. Although we have 
suspicions, we cannot resolve them until all the data are in. Th us our book goes to press possibly presaging 
Th omas Huxley’s rueful dictum, “Science — the slaying of a beautiful hypothesis by ugly fact.” Stay tuned.

References with descriptions and /or illustrations of Phaeocollybia tibiikauff manii —
Norvell LL. 1998. Th e biology and taxonomy of Pacifi c Northwest species of Phaeocollybia Heim (Agaricales, Cortinariaceae). Ph. D. 

dissertation, Department of Botany, University of Washington, Seattle. 391 pp. [description (based on only two specimens) pp. 
224–227; color photos p. 276]

Norvell LL. 2004. Phaeocollybia in western North America 4: two new species with tibiiform cheilocystidia and section Versicolores 
reconsidered. Mycotaxon 90: 241–260. [type description pp. 248–252; halft one photos pp. 251, drawing (as seen here) p. 253]

Norvell LL, Exeter RL. 2007. Phaeocollybia in western North America 5: P. ochraceocana sp. nov. and the P. kauff manii complex. 
Mycotaxon 102: 315–332. [P. kauff manii complex chart, p. 328] 

Two P. tibiikauff manii collections from ‘Oz’ (the type locality)
BLM Pedee old growth chronosequence transect, Polk Co, OR — pnw a2061114o2M (left ) & A (right)

Ro
n 

Ex
et

er

Two P. tibiikauff manii collections from ‘Oz’ (the type locality)
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Symbols

~ — approximately.
= — the equality sign, which in formal  

nomenclators designates a taxonomic  
synonym of a name in current use.

≡ — the identity sign, which in formal nomenclators 
designates the basionym of a name in current use.

≤ — less than or equal to.
≥ — greater than or equal to.
& — and; the italicized ampersand as it appears in  

Minion Pro, the font used in this publication.
|x| — the median measurement that represents the mid-

point (not average) of all measurements taken.
µm —microns, micrometers (unit of measurement);  

1000 µm = 1 mm.

Terms & abbreviations

acute — (adj.) a sharp angle (less than 90°), usually with a 
peak or sharp apex

adnate — (adj.) referring to gills attached broadly to the 
stipe apex.

adnexed — (adj.) referring to gills attached narrowly to 
the stipe apex.

agaricology — (n.) the study of gilled mushrooms 
(agarics); agaricologist — (n.) one who studies agarics.

agglutinated — (adj.) firmly attached, as if glued together; 
used for individual elements (such as cheilocystidia) 
isolated only with difficulty, particularly in rehydrated 
tissues.

aggregate —(n.) a crowded mass.
albic horizon —(n.) a pale (whitish) subsurface soil layer 

from which clays and other oxides have been leached.
ambient — (adj.) surrounding, encircling, atmospheric (as 

in ‘ambient humidity’).
amorphus — (adj.) lacking shape, having no definite form.
amygdaliform — (adj.) almond-shaped (here referring to 

basidiospore shape).
amyloid — (adj.) staining blue to dark violet in Melzer’s 

reagent (containing a clearing agent) or other 
iodine-based solutions (e.g., IKI) that identifies 
the presence of starch. This reaction has little 
taxonomic significance in Phaeocollybia, although 
immature spores of some species do turn dark red 

(‘pseudoamyloid,’ more commonly termed dextrinoid) 
in microscopical mounts containing Melzer’s.

anatomy — (n.) the structural organization of a fruitbody; 
here referring primarily to elements and tissues seen 
under the microscope; anatomical (adj.).

ancient forest — (n.) a forest older than 200 years in age 
that has never been harvested; i.e., virgin.

angiocarpous forest — (n.) a ‘hardwood’ forest containing 
only angiosperms (see below).

angiosperm — (n.) a plant that produces both seeds and 
flowers; angiospermous (adj.).

annulus — (n.) a ring of veil tissue or fibrils left on the 
stipe after cap expansion; annulate — (adj.) possessing 
an annulus.

apical beak, apical snout — (n.) the smooth callus visibly 
projecting at a basidiospore apex (the end opposite the 
apiculus). See also callus.

apical callus — (n.) exosporium (spore outer wall) 
accumulating at the spore apex to form a variably 
rounded to pointed mound of wall tissue; when low 
sometimes misinterpreted as a pore unless viewed 
under a high oil-immersion objective. See also callus.

apical outgrowth — (n.) a filiform extension from 
the apex of a cell, here generally a thin-walled 
cheilocystidium; an artifact caused by continued 
hyphal extension of indeterminate cells in old age or 
during storage of a fresh fruitbody after collection; 
found in many phaeocollybias with thin-walled clavate 
cheilocystidia (e.g., P. olivacea, P. redheadii; figs 122g–
h, 164e) but absent in others (e.g., P. fallax). 

apiculus — (n., pl. apiculi) the short projection (peduncle) 
at the base of a basidiospore that attaches to a 
basidium sterigma prior to spore discharge.

appressed — (adj.) closely flattened down; here referring 
to scales and fibrils seen on the cap surface in P. 
luteosquamulosa and P. ochraceocana as well as 
remnants of the pellicular sheath on the upper stipes 
in most species.

aseptate — (adj.) lacking a septum, referring to long 
hyphae that lack cross walls or tibiiform diverticula 
that have no basal membrane separating them from 
the mother hypha.

attached (gills) — (adj.) referring to gills connected 
(either broadly or narrowly) to the stipe apex.

Glossary of symbols, terms, and abbreviations 
The definitions below have been written by the authors, who adapted liberally from Kirk et al. (2001), Snell & Dick 
(1971), and other sources as needed. Eight symbols are listed first, followed by terms and abbreviations in alphabetical 
order.
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attenuate — (v.) to narrow or taper gradually from a 
broader point, sometimes to a thread; attenuating 
(adj.).

bald — (adj.) referring to a surface (usually cap) lacking 
scales, fibrils, or other surface decoration; here used 
instead of the more technically correct glabrous.

basidiocarp — (n.) fruitbody, basidiome.
basidiole — (n.) a basidium-like cell on a hymenium; a 

general basidiomycete term for paraphysis or young 
and/or aborted basidia.

basidiome — (n., pl. basidiomata) fruitbody in the 
Basidiomycota characterized by bearing basidia that 
produce sexual spores.

basidiomycete — (n.) a fungus that produces sexual 
spores on a basidium.

Basidiomycota — (n.) the formal phylum name for 
basidiomycetes in kingdom Fungi.

basidiospore — (n.) the sexual spore produced by a 
basidium (see also pp. 22, 31).

basidium — (n., pl. basidia) a sac-like terminal cell in 
which karyogamy followed by meiosis produces 
haploid nuclei that are transmitted through apical 
extensions (sterigmata) into spores (see also pp. 24, 
32); basidial (adj.).

basionym — (n.) the earliest valid name proposed for a 
species; e.g., the basionym of Phaeocollybia attenuata 
(A.H. Sm.) Singer is Naucoria attenuata A.H. Sm.; 
similarly, the basionym of P. olivacea A.H. Sm. (which 
has no synonym) is P. olivacea A.H. Sm.

BC — (abbrev.) the province British Columbia (Canada), 
currently the northernmost known range for 
Phaeocollybia in western North America

beak — (n.) the smooth, projecting snout formed by an 
accumulation of exosporium material (i.e., callus) on 
the basidiospore apex (the end opposite the apiculus).

bilaminate, bi-laminate — (adj.) here referring to the 
two-layered pileipellis composed of one top layer 
(‘suprapellis’) and one bottom layer (‘subpellis’); see 
also p. 32.

BLM — (abbrev.) Bureau of Land Management.
boreal forest — (n.) a northern forest of the higher 

latitudes, in Canada, northern Europe, and Asia.
BPI — (abbrev.) the U.S. National Fungus Collections 

(Beltsville, Maryland) herbarium acronym.
bright-field — (n.) the simplest (and thus most common) 

microscopic illumination system in which transmitted 
light passes through a condenser and then a sample 
before reaching the objective lens, illuminating only 
translucent tissues and structures in the sample.

buff — (adj.) pale creamy gray to creamy yellow; 
occasionally with pinkish overtones (e.g., ‘pale pinkish 
buff ’ in Ridgway 1912).

CA — (abbrev.) the state California (USA).
caespitose, cespitose — (adj.) aggregated in tufts (like 

grass), sometimes arising from a central point but not 
grown together.

callus — (n.) the smooth rounded to pointed exospore 
wall accumulation concentrated at the basidiospore 
apex that characterizes all Phaeocollybia spores, often 
called the ‘beak’ or ‘snout.’ In this publication we 
reserve ‘callus’ for the rounded, low accumulation 
found in ellispoidal basidiospores (e.g., P. oregonensis, 
P. phaeogaleroides), using ‘beak’ or ‘snout’ for the 
pointed, more prominent accumulations found in 
limoniform spores. 

campanulate — (adj.) bell-shaped, including the 
following variations: broadly campanulate is 
wider than tall; conic-campanulate has a peaked 
or sharply pointed disc that remains conical when 
fully expanded; convex-campanulate has an obtuse 
umbo and incurved/inrolled margin, remaining 
bluntly umbonate when fully expanded; narrowly 
campanulate is taller than wide; and plano-
campanulate has flat disc (or very low umbo) and flat 
margins when fully expanded.

canaliculate — (adj.) referring to pith with a hollow 
channel running through the stipe from cap 
downwards.

canescent — (adj.) covered with a hoary down; here 
referring to the frosted appearance sometimes seen 
as a hygrophanous cap dries and the top cuticle layer 
separates from the bottom layer; see P. ochraceocana, 
p. 116. 

cantharelloid — (adj.) chanterelle-like.
cap — (n.) the popular term (used here) for pileus; see pp. 

18–19, 22, & 27–28.
capitate — (adj.) having a well-formed and rounded head.
capitellum — (n., pl. capitella) a ‘little’ or ‘minute’ head; 

see also capitulum.
capitulate — (adj.) having a small globose head.
capitulum — (n., pl. capitula) a small, rounded globose 

head, here used to refer to the apices of tibiiform 
cheilocystidia and diverticula; see also capitellum 
(often used interchangeably).

cartilaginous — (adj.) firm, tough, and pliant (readily 
bent); here distinguishing the tough, pliant outer 
stipe rind (cortex) from the softer internal stipe flesh 
(context).

catenate — (adj.) in chains.
catenulate — (adj.) formed in parts united or linked as in 

a chain.
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caulocystidium — (n., pl. caulocystidia) a cystidium 
found on the stipe; differentiated from a diverticulum 
by possessing a basal septum that separates it from the 
mother hypha.

cavitation — (n.) the process during which cavities are 
formed, either a gill cavity between stipe and cap 
within a primordium or a hollow developing in a 
young or mature stipe.

cheilocystidium — (n., pl. cheilocystidia) a sterile cell 
(cystidium) found on the gill edge; see pp. 19–20, 
22–24, 30.

chronosequence — (n.) time sequence; here referring 
to our comparison of fungal communities in early-, 
mature-, and old-growth forests.

clamp, clamp connection — (n.) in basidiomycetes, the 
small, semicircular, hollow outgrowth connecting two 
adjoining cells and arching over the septum to permit 
reestablishment of a binucleate state in the older cell; 
see also pp. 22, 30–31.

clavate — (adj.) club-like, with narrow base and obtusely 
rounded apex; here the typical shape exhibited by 
basidia and thin-walled cheilocystidia.

clear cut — (n.) now called regeneration cut; a timber-
harvesting method in which all trees are cut and 
removed from an area prior to reforestation.

climax species — (n.) species that exist in equilibrium 
within a climax community, the final and most stable 
of a series of communities in a succession, remaining 
relatively unchanged as long as environmental 
conditions remain constant. Within the PNW 
rainforests, ectomycorrhizal climax species include 
true fir (Abies amabilis, A. procera), Sitka spruce (Picea 
sitchensis), Douglas fir (Pseudotsuga menziesii), and 
western hemlock (Tsuga heterophylla). Coast redwood 
(Sequoia sempervirens) and western red cedar 
(Thuja plicata) are climax species that do not form 
ectomycorrhizae. Western hemlock, which occupies 
the majority of the PNW rainforests, is usually 
regarded as the dominant climax species. 

clustered — (adj.) grouped together closely.
cm — (abbrev.) centimeter (unit of measurement: 100 cm 

= 1 m).
Co., Co. — (abbrev.) county (used in figure captions only).
collapsed ixotrichodermium — (n.) a term referring 

to the loose aggregation of hyphae floating within 
a gelatinous matrix within an ixotrichodermium 
(defined below).

collybioid — (adj.) collybia-like, characterized by a 
slightly fleshy cap with an initially inrolled edge, 
attached gills, and stipe with a cartilaginous cuticle.

concentric — (adj.) having rings or zones within one 
another in a series; concentrically (adv.).

concolorous — (adj.) having the same hue (color) as 
something else, although the color intensity (brightness, 
dullness) may vary; here generally referring to the gills 
or stipe having the same color as the cap.

confluent —(adj.) continuous and lacking change; here 
referring to pileus and stipe context that have the same 
color and consistency.

conic, conical —(adj.) cone-shaped; referring to caps that 
narrow to a more or less pointed disc.

conifer — (n.) a gymnosperm within the order Coniferales 
that produces naked seeds in ‘cones,’ e.g., true fir 
(Abies), hemlock (Thuja), Douglas-fir (Pseudotsuga), 
spruce (Picea), pine (Pinus), and coast redwood 
(Sequoia).

context — (n.) the inner cap, stipe, and pseudorhiza 
tissue (flesh) covered by a surface layer (or cuticle); 
microscopically referred to as the trama.

continuum — (n.) an unbroken series in which change 
proceeds in imperceptible increments.

convex — (adj.) regularly rounded or broadly obtuse; 
convex-campanulate  — (adj.) bell-shaped with obtuse 
umbo and incurved/inrolled margin, remaining 
bluntly umbonate when fully expanded.

corneous —(adj.) having a horn-like texture; smooth and 
tough.

cortex — (n.) rind; the densely interlaced and more or 
less sclerotized outer layer of a fruitbody, the hyphal 
elements of which are usually more or less modified; 
microscopically referred to as a pellis.

cortical —(adj.) belonging to the surface cortex or rind.
criniform —(adj.) hair-like, thin and brittle; here referring 

to the thin hair-like pseudorhizas found in P. attenuata 
and P. phaeogaleroides; see pp. 16–17, fig 2.2b.

Crk — (abbrev.) Creek (used only in figure captions).
cryptic —(adj.) hidden, secret, unknown or concealed.
cryptospecies — (n.) undescribed species resembling and 

thus ‘hidden’ within a previously described speces 
and so often filed in herbaria under a misleading 
name. Phaeocollybia ammiratii, P. benzokauffmanii, P. 
luteosquamulosa, P. ochraceocana, and P. redheadii are 
previous cryptospecies long referred to P. kauffmanii. 

cuticle — (n.) cortex, the differentiated surface tissue (on 
cap and stipe) comprising the outermost hyphal layer; 
analogous (but not homologous) to the same term 
used for plants.

cutis — (n.) a layer covering the cap formed by 
compressed hyphae running periclinally (parallel to 
the surface), thus giving a smooth or bald appearance 
macroscopically.

cylindrical —(adj.) having the same diameter throughout 
a length (used for both stipe and cystidia).
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cystidium — (n., pl. cystidia) a large colorless or pale 
sterile cell; in Phaeocollybia frequently gel-secreting 
and located on the gill hymenium among the 
basidia and often projecting beyond them; cystidial 
(adj.). See also caulocystidium, cheilocystidium, 
pleurocystidium. 

DAOM — (abbrev.) the National Mycological Herbarium 
of Canada maintained by Agriculture & Agri-food 
Canada (Ottawa).

dark field microscopy— (n.) an illumination technique 
used to enhance contrast of a specimen in which light 
entering a microscope is blocked in the center, leaving 
an outer ring of light that is focused toward the sample 
by a condenser lens; the light scattered from the 
sample enters the objective lens. (See p. 164d).

deciduous — (adj.) (trees or shrubs) vascular plants 
(angiosperms) that shed their leaves seasonally; e.g., 
alder (Alnus), maple (Acer), oak (Quercus).

dextrinoid — (adj.) sometimes referred to as 
pseudoamyloid (e.g., Singer 1949, 1986); here referring 
to basidiospores becoming dark red in Melzer’s reagent; 
non-dextrinoid (adj.) indicates a negative reaction.

diam  — (abbrev.) diameter
DIC optics — (abbrev.) differential interference contrast 

microscopy (also known as Nomarski microscopy) 
uses a polarizer to separate a light source into two 
beams that follow slightly different paths through a 
sample to produce an image with the object appearing 
black to white on a gray background; similar to 
phase contrast but lacking the bright diffraction halo. 
This illumination technique enhances contrast in 
unstained, transparent samples, thus yielding an almost 
3-dimensional image and particularly helpful when 
studying highly gelatinized, transparent tissues, such as 
those found in Phaeocollybia. (The senior author refers 
to her Leica DMRB microscope as ‘the Lab Goddess,’ 
while the junior author refers to it as the ‘Mothership.’)

dingy —(adj.) dull, not brightly colored, slightly dirty 
looking.

disc — (n.) the central portion of a cap (pileus).
diverticulum — (n., pl. diverticula) a pocket-like side 

branch.
diverticulate —(adj.) possessing diverticula.
diverticulate mycelium — (n., pl. — mycelia) a mycelium 

composed of individual hyphae that are diverticulate; 
mycelial hyphae possessing tibiiform diverticula 
are considered a generic constant and diagnostic of 
Phaeocollybia.

DNA — (abbrev.) deoxyribonucleic acid, composed of 
phosphoric acid, sugar, and nitrogenous bases; occurring 
primarily on chromosomes in nuclei of living cells. 

downcurved, down-turned — (adj.) referring here to the 
orientation of the outer cap margin or edge.

drab —(adj.) a dull brownish color, often with dull purple 
or pinkish-brown tones.

duff — (n.) partly decayed organic material (needles, 
leaves, twigs, etc.) forming the top soil layer on the 
forest floor.

eccentric — (adj.) off-centered; here referring either to 
the position of a stipe in relation to a cap or to the 
basidiospore apiculus and/or beak offset from the 
longitudinal spore axis.

ectomycorrhiza — (n., pl. ectomycorrhizae or -s) a 
symbiotic association in which a fungus colonizes 
the roots of a host plant forming a hyphal sheath 
(‘mantle’) covering a root tip and a Hartig net of 
hyphae surrounding the plant cells within the root 
cortex. The mycelial network within the soil and 
leaf litter transports moisture to the host plant and 
extends the root system. See also p. 21 & fig–p. 166; 
ectomycorrhizal (adj.). 

element — (n.) an individual hyphal cell.
elev. — (abbrev.) elevation.
ellipsoid, ellipsoidal — (adj.) ellipse-shaped, as in some 

basidiospores; see also p. 31.
emanate — (v.) to emerge or rise out of.
emergent —(adj.) rising out of or emerging from.
encrusting — (adj.) forming a crust-like coating; here 

referring to gel or pigments deposited on outside cell 
wall surfaces; see also p. 32.

endemic — (adj.) native to a given region.
endemism — (n.) the condition of being confined to a 

certain region or locality.
ephemeral — (adj.) transient, lasting only a short time.
epigeous — (adj.) above-ground; here referring to the 

portion of a phaeocollybia fruitbody not buried in the 
soil.

ericaceous — (adj.) pertaining to plants in the 
heath family (Ericaceae), such as huckleberry, 
rhododendron, madrone.

eroded — (adj.) eaten away; here referring to gill edges 
that appear gnawed.

erumpent — (adj.) breaking through, emerging abruptly.
etymology — (n.) the origin of a word and the historical 

development of its meaning.
evanescent — (adj.) transitory, fleeting; lasting only a 

short time.
excavation — (n.) the action of removing a phaeocollybia 

(carefully) by digging or brushing away the soil and 
rocks to expose (and extract) the buried pseudorhizal 
origin; see also p. 166 for an excavation sequence.

exosporium — (n. pl., exosporia) also exospore, outer 
spore wall; the surface layer that covers the ‘epispore’ 
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(inside spore wall) after dissipation of the perispore 
(peripheral envelope).

Exp — (abbrev.) Experimental (as in Cascade Head 
Experimental Forest).

extant — (adj.) still in existence; surviving.
extralimital — (adj.) occurring outside a given area 

of study; here referring to areas outside the Pacific 
Northwest region (Alaska, British Columbia, 
Washington, Idaho, Oregon, California) of North 
America.

exudate — (n.) an exuded substance, such as a gel 
secretion.

F — (abbrev.) Forest; used only in figure captions, as in 
CHEF (Cascade Head Experimental Forest), ONF 
(Olympic National Forest).

F — (abbrev.) Field Museum of Natural History (Chicago) 
herbarium acronym.

false clamp — (n.) pseudoclamp; a clamp-like hyphal 
branch that appears to join two cells but does not form 
a by-pass channel to reestablish the dikaryotic nuclear 
status in the mother cell; such false clamps usually are 
not connected at both ends; see also p. 31.

farinaceous — (adj.) referring to the odor of freshly 
ground meal (either wheat or corn); see also p. 28.

fascicle — (n.) a little group or bundle.
fasciculate — (adj.) crowded together or growing in close 

bundles. 
fasciculate starburst — (n.) the term originally used 

to refer to the umbellate attachment of a fascicle 
of scores of fruitbodies in different developmental 
stages attached to a single point on a subtending 
rhizomorphic pseudorhizal cord; see also pp. 17, 28, 
185.

FEMAT — (abbrev.) Forest Ecosystem Management 
Assessment Team, the scientists and agency officials 
who evaluated all organisms as potential species 
of concern during the preliminary stages of the 
Northwest Forest Plan (NWFP).

ferruginous, ferrugineous — (adj.) rust-colored.
fertile gill edge — (n.) a gill edge bearing spore-producing 

basidia.
fibril — (n.) a narrow, hair-like fiber; fibrillose — (adj.) 

having fine hairs or fibers.
filament — (n.) a thread; here referring to a hypha or 

other simple, thread-like element. 
filamentous — (adj.) thread-like, generally long, narrow; 

may be hollow or solid.
filiform — (adj.) thread-like.
fistulose — (adj.) tubular; hollow.

flaccid — (adj.) flabby, limp; soft and limber; lacking 
firmness or elasticity.

flanked (by) — (adv.) in the middle between two similar 
entities; here often referring to the central gill trama 
flanked by subhymenium hyphae.

fleeting — (adj.) brief, transitory; here used to refer to the 
instability of certain pigments in KOH; also used to 
refer to an odor that may be strong at first, but then 
rapdily disappears.

flexuous — (adj.) easily pliable, elastic.
flexuous hyphae — (n., pl.) narrow, branched, thin-

walled hyphae that make up part of the dual-
hyphal system found in Phaeocollybia, with vessel 
hyphae representing the other hyphal form; see also 
sarcodimitism, vessel hypha, p. 20.

fluoresce — (v.) to shine or glow brightly due to 
fluorescence.

fluorescence — (n.) the visible or invisible radiation 
emitted by certain substances as a result of incident 
radiation of a shorter wavelength (found in X-rays or 
under ultraviolet light). See also p. 28.

flush — (n.) a wash of color, often subdued; in P. ammiratii 
referring to the burgundy-colored wash extending 
from mid-stipe to below ground level.

For — (abbrev.) Forest (used only in figure captions).
free — (adj.) gills that do not touch the stipe; nearly free 

refers to gills that do touch the stipe, but only by the 
very tip of the gill.

fruitbody — (n.) the spore-producing portion of a fungus 
(mushroom, toadstool).

FS — (abbrev.) Forest Service.
fungivory — (n.) eating of fungi; fungivore — (n.) an 

organism that uses fungi for food.
furrow — (n.) little rut, wrinkle, line – used to refer to 

slightly roughened lines on an unpolished (matte) 
stipe.

fusiform — (adj.) tapering at both ends; spindle-shaped.
fusoid — (adj.) swollen in the middle and tapering more 

or less evenly toward each end; fusoid-elliptical — 
(adj.) a basidiospore that is swollen in the middle and 
tapers more or less evenly to a straight apiculus and 
apical beak or callus.

galerina-like, galerinoid — (adj.) resembling a Galerina 
fruit-body, i.e. small, relatively fragile, yellow-brown.

gebrenzlich — (adj.) a German expression used to evoke 
the odor of burned hair; see p. 28.

gelatinous — (adj.) jelly-like, slimy; applied to tissues 
where the hyphae partly dissolve or become glutinous 
(slimy) in wet weather or with moisture; when 
mounted in water under the microscope, hyphae 
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appear more transparent and generally align more 
loosely than in non-gelatinous tissues (see also p. 32); 
gelatinized — coated with gelatin.

gelification — (n.) the process of becoming jellified or 
gelatinous; changing from a more or less solid state to 
a gel state.

genitive — (adj.) of or pertaining to the grammatical 
case (in Latin) that expresses possession or source; in 
English, the genitive case is generally translated as ‘s or 
“of ” (e.g., the gill’s color; the color of the gills).

gill — (n.) the popular term (used here) for the more 
technically correct lamella, the vertical radial plate (or 
blade) on the underside of the cap bearing the hymenium 
where spores are produced; see also pp. 19, 22, 23.

glabrous — (adj.) smooth, lacking ornamentation (usually 
referring to the cap).

gluten — (n.) as used here, the clear slime or sticky 
substance occurring on cap and stipe surfaces, 
particularly noticeable in wet or rainy weather.

glutinous — (adj.) slimy, covered with gluten; sticky or 
glue-like in texture.

grading — (adv.) gradually becoming, gradually changing; 
referring to the gradual changing of one color to 
another across cap or down stipe.

granular (granulate) — (adj.) resembling or consisting of 
small grains or particles.

gregarious — (adj.) in companies or groups but not joined 
together; scattered loosely or closely within a small 
area.

gymnosperm — (n.) a plant, such as a conifer, that 
produces seeds but no flowers (‘naked’ seeds); 
gymnospermous (adj.).

H2O — (abbrev.) the chemical formula for water.
habit — (n.) the general, external, and characteristic 

appearance or manner of growth of a fungus.
Hartig net — (n.) a complex network of fungal hyphae 

that is the site of nutrient exchange between fungus 
and host on the surface of an ectomycorrhizal plant 
rootlet; see also ectomycorrhiza.

head — (n.) here referring to the rounded apex or top of a 
hyphal element, usually a cystidium or diverticulum; 
the opposite of ‘base.’

herbaceous — (adj.) relating to flowering plants that 
perish down to the roots at the end of the growing 
season; the opposite of ‘woody.’.

heterogeneous — (adj.) of unlike structure or tissues.
holotype — (n.) the single collection of specimens or 

other element used or designated by an author as the 
item to which the name of a taxon is permanently 
attached.

homologous — (adj.) corresponding in type, structure 
and origin but not necessarily in function; thought to 
reflect evolutionary relatedness.

HSC — (abbrev.) the Humboldt State University (Arcata, 
CA) herbarium acronym.

humic (soils) — (adj.) soils that have a high organic 
component (opposed to ‘clay’)

hyaline — (adj.) colorless (used here); usually referring to 
tissues or elements as seen under the microscope. 

hygrophanous — (adj.) watery in appearance, with 
moisture disappearing rapidly and color fading or 
otherwise changing markedly when dried. See Fig-p. 
135

hymenium — (n.) the spore-producing layer; in agarics, 
the cell layer covering the gills and containing the 
fertile basidia. 

hypha — (n., pl. hyphae) a single filament or microscopic 
thread that comprises the mycelium or fruitbody of a 
fungus.

hyphidia — (n., sing. hyphidium) slightly to strongly 
modified terminal hyphae interspersed throughout a 
hymenium; phaeocollybian hyphidia are simple and 
filiform.

ID — (abbrev.) the state of Idaho (USA).
in situ — (n.) Latin for ‘in its original place,’ used here 

to specify photographed specimens that either have 
not yet been excavated or that are shown above the 
substrate after excavation.

inamyloid — (adj.) inert in Melzer’s reagent (e.g., the 
element does not turn blue, black, violet, or red).

incrusting — (adj.) here referring to gel or pigments 
deposited on or coating internal cell wall surfaces 
inside a hyphal element, often in patches.

incurved — (adj.) curved inward (usually referring to the 
outer cap margin).

indeterminate — (adj.) displaying indefinite growth, 
here referring to the origin of the thin-walled 
‘cheilocystidia’ from the central gill trama (rather than 
from the hymenium) that continue to extend apically 
for the life of the fruitbody, thus making length 
measurements taxonomically uninformative. Opposed 
to determinate growth exhibited by the tibiiform 
cystidia (and possibly also hyphidia) originating from 
the subhymenium where length measurements fall 
within a certain definite range.

inequilaterally — (adv.) off-centered, usually used in 
describing basidiospore shape to modify ‘ellipsoidal’ 
or ‘amygdaliform’ and so indicate that the apiculus and 
apical callus do not both fall on the spore’s long axis.

inrolled — (adj.) rolled (tightly) inward, similar to a 
young fern frond; usually referring to the outermost 
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cap edge, particularly in fleshy capped species such as 
P. kauffmanii and P. redheadii.

intercellular — (adj.) occurring between cells, such as 
diffuse pigments occurring within the matrix outside 
cell walls.

intracellular — (adj.) occurring within a cell, such as 
intracellular contents confined within a cystidium, 
basidium, or hyphal cell.

intraparietal — (adj.) within a wall or walls; usually 
referring to pigments trapped between hyphal walls 
that are most easily seen within the septa.

isolate — (n.) used here to refer to the DNA isolated from 
a specimen for use in molecular analysis.

isotype — (n.) the portion of the original collection 
containing the holotype but separated from it, usually 
held in a different herbarium. A type collection 
may have several isotypes, and distribution of type 
specimens among many herbaria is encouraged to help 
ensure the continued existence of valuable reference 
material.

ITS (region) — (abbrev.) Internally Transcribed Spacer; 
a non-coding region of DNA flanked by the 5.8s and 
18s ribosomal genes successfully used by mycologists 
to explore phylogenetic relationships among fungi. See 
also RFLP, restriction digest.

ixocutis — (n.) the slimy cap cuticle formed by hyphae 
with interlaced ends lying parallel to the cap surface 
that later gelify into a gelatinous matrix that makes the 
surface viscid, viscous, or glutinous.

ixotrichodermium — (n., pl. ixotrichodermia) the slimy 
cap cuticle formed by more or less erect, somewhat 
wavy, and more or less interlaced hyphal ends of 
some length that later gelify to such an extent that the 
surface becomes viscid, viscous, or glutinous.

kinky — (adj.) tightly crimped, curly, not straight and 
even.

KOH — (abbrev.) chemical formula for potassium 
hydroxide; here used as a 3–6% aqueous solution 
mounting medium for microscopical examinations.

lageniform cheilocystidia — (n.) cystidia along the gill 
edge that are flask-shaped, having broad bases and 
narrow necks and pointed or narrow apices (non-
capitulate).

lamella — (n., pl. lamellae) the technically correct term 
for gill, the vertical radial plate (or blade) on the 
underside of the cap that bears the fertile hymenium.

lamellar — (adj.) belonging to the lamella or gill; lamellar 
trama — (n.) the internal hyphal system that makes up 
the central portion of the gills; the tissues between the 
hymenium layers; lamellar initial — (n.) a young or 
not-yet fully formed lamella (gill).

lamellula — (n., pl. lamellulae) a short gill that does not 
reach the stipe; common to most phaeocollybias.

lateral-monopodial — (adj.) unbranched with a basal 
lateral bend; used here to categorize the thread-like 
unbranched brittle (criniform) pseudorhiza in P. 
attenuata that turns laterally below the corneous 
stipe somewhere in the duff or top soil layer and 
runs horizontally just below the duff layer away from 
the stipe base. Due to its extremely thin diameter, 
the ultimate origin has never been found, despite 
numerous attempts to trace the origin under the 
dissecting microscope. See also pp. 16–17.

lectotypify — (v.) to typify a species by selecting an 
element or collection described in a work later than 
the original work that does not select or directly 
specify a holotype; lectotypification (n.).

length mutation — (n.) insertion or deletion of DNA 
within a DNA region; an insertion-deletion (‘indel’) 
may result from a one-time mutation, so that RFLP 
analyses may imply a greater difference between 
original and mutated sequences than really exists, 
making DNA sequence analysis more reliable in 
determining relationships among species.

limoniform — (adj.) lemon-shaped, citriform; used here 
exclusively for basidiospores with pointed apical beaks 
as seen in profile view; limoniform-fusoid — (adj.) 
lemon-shaped with and narrowing to points at both 
ends. See also p. 31.

loamy — (adj.) referring to rich soils with well-
decomposed organic matter.

longitudinally lined — (adj.) here referring to the faint 
surface grooves that run from the cap downwards seen 
on unpolished stipes.

lubricous — (adj.) smooth and slippery, slightly greasy; 
similar to but slightly drier and less slippery than 
subviscid.

m — (abbrev.) meter (standard unit of measurement).
mammiform — (adj.) conical with a rounded apex.
mantle — (n.) a compact layer of hyphae enclosing short 

feeder rootlets of ectomycorrhizal plants connected to 
the Hartig net on the inside and to the mycelial hyphae 
on the outside; said to act as a nutrient sink. See also 
ectomycorrhiza.

marbled — (adj.) stained with irregular streaks of color; 
in spores also referring to the varying thicknesses of 
the outer spore wall (exosporium) that causes the color 
streaks.

matrix — (n.) the mucilaginous (gelatinous) material 
comprising the extracellular environment surrounding 
hyphae within tissues, as in dense gelatinous matrix 
within the suprapellis of a two-layered pileipellis.
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matte — (adj.) dull, slightly roughened, unpolished; 
used to describe fresh stipe or dried cap surfaces and 
contrasting with polished or shiny (stipe) and metallic 
(dried cap). 

mature forest — (n.) here referring to forests between 
(60)80–120 years old.

medallion clamp — (n.) a clamp connection with a space 
between the primary hypha and the channel or ‘hook’).

mediopellis — (n.) in a three-layered (trilaminate) 
pileipellis, the middle layer.

Melzer’s — (n.) a reagent (mixture) developed to reveal 
spore ornamentation in Russula spores caused by 
the presence of starch in the spore wall; formulated 
by dissolving 1.5 g potassium iodide (KI) and 0.5 g 
iodine (I) in 20 mL water (H2O) and 20 mL chloral 
hydrate (within the US a controlled substance). 
Purplish colors indicate a positive (amyloid) reaction; 
partially positive (dextrinoid) reactions are indicated 
by dark red to reddish brown. Rarely taxonomically 
informative in Phaeocollybia.

meristematic — (adj.) in plants, the tissue found primarily 
at the growing tips of roots and shoots and in the 
cambium that consists of cells actively dividing to 
form new tissue. In fungi, the term ‘meristemoidal’ 
is preferred to indicate the region where new growth 
occurs.

mesic — (adj.) moist; in ecology referring to regions with 
high humidity or rainfall; usually used in conjunction 
with rain forest.

metallic — (adj.) used here to refer to the slightly 
reflective, foil-like sheen found in some dried 
phaeocollybia cap surfaces (e.g., P. ammiratii, P. 
californica); opposed to ‘matte’, a cap cuticle that is dull 
and non-reflective.

metamorphic — (adj.) in geology, referring to rock that 
was formed (and thus transformed) by heat, pressure, 
or folding of geological layers or intrusion of adjacent 
igneous (heat formed) rock.

MICH — (abbrev.) the University of Michigan (Ann 
Arbor) herbarium.

microtome — (n.) an instrument for cutting extremely 
thin sections of tissue prior to microscopical 
examination.

misapplied — (adj.) an identification in which the name 
of one species is wrongly applied to another, most 
frequently caused by a confused species concept.

mixed forest – (n.) containing conifers (gymnosperms) 
and angiosperms; sometimes referred to as mixed 
coniferous & deciduous, however, the presence of live 
oaks, rhododendrons, and madrones (none of which 
lose their leaves seasonally) makes ‘deciduous’ less 
precise in the PNW region.

mm — (abbrev.) millimeter (a term of measurement); 
1,000 millimeters = 1 meter.

moist — (adj.) here referring to a cap’s innate moisture 
in the Phaeocollybia moisture gradient: dry, moist, 
lubricous, subviscid, viscid, glutinous. The fact that 
cap moisture noted in the field depends greatly upon 
ambient humidity at the time of collection makes it a 
less reliable field character and thus less taxonomically 
informative; however, moisture can be determined 
microscopically by the degree of gelatinization in the 
pileipellis. 

monomitic — (adj.) possessing a single hyphal system 
(usually uniformly thin-walled).

monopodial pseudorhiza — (n.) an unbranched 
pseudorhiza.

monovelangiocarpy — (n.) development of a fruitbody 
within a single veil or sheath.

montane — (adj.) higher elevational, occurring in the 
mountains;, in contrast to to ‘low-land’ or ‘alpine.’

mor — (n.) acidic humus-rich soil characteristic of 
coniferous forests, particularly in cold regions or at 
high latitudes. 

mor-mull— (n.) sometimes called moder (European), 
a raw humus condition in soils containing few 
microorganisms to decompose the surface organic 
matter that lies on the soil surface. 

morphology — (n.) the biological study of form and 
structure; ‘shape science.’

mother rhizomorph — (n.) a regenerating rhizomorph 
(usually cord-like) giving rise to primordia.

mountain cloud forest — (n.) also called a montane 
rainforest or ‘fog’ forest; an evergreen montane moist 
forest occurring in the tropics or subtropics.

mountant — (n.) a fluid mounting medium used for 
microscopic examinations that may contain stains, 
clearing agents; usually stored in dark reagent bottles 
to protect from light exposure. The most common 
mountants used for phaeocollybias are distilled water 
(to which one to two drops of dish detergent or contact 
lens solution are added as a wetting agent), 3-6% 
aqueous KOH solution (to which sometimes phloxine 
or Congo red is added to reveal cell contents or walls), 
and Melzer’s reagent. Water is the preferred mountant 
for viewing fresh tissues; all key measurements were 
made from rehydrated tissues mounted in 3–6% KOH.

Mt, Mtn — (abbrev.) mountain (used only in figure 
captions).

mucronate — (adj.) ending in a sharp point; pointed.
mull— (n.) a non-acidic humus that eventually integrates 

into the underlying soil layer; characteristic of 
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hardwood forests, deciduous forests, or grasslands in 
warm, humid climates.

mutation— (n.) alteration of a gene structure that may 
be transmitted to subsequent generations; caused 
by single DNA base substitutions or by the deletion, 
insertion, or rearrangement of longer chromosomal 
DNA sequences. See also length mutation.

mycelium — (n., pl. mycelia) an aggregation of hyphae 
(fungus filaments) within a substrate that constitutes 
the vegetative (asexual) state or thallus of a fungus.

mycenoid — (adj.) resembling a Mycena (small, fragile, 
white-spored agaric); having a straight young cap 
margin and cartilaginous, tubular stipe.

mycology — (n.) the formal study of fungi; mycologist — 
(n.) a scientist who studies fungi.

mycorrhiza — (n., pl. mycorrhizae) a mutually beneficial 
symbiotic association between plant roots and fungi. 
See also ectomycorrhiza.

mycotroph — (n.) a organism (including another fungus) 
that obtains nutrients from a fungus; sometimes also 
mycoparasitic.

mycotrophy — (n.) plant nutrition with the aid of 
mycorrhizae.

naviculate — (adj.) boat-like in form, with one end 
tapered and the other blunt or squared off or keeled, 
like the stern of a boat; inequilaterally fusiform.

neotypify — (v.) to select a specimen to replace a holotype 
after the original type material has been lost or 
destroyed; neotypification (n.).

nippled — (adj.) here referring to a pseudorhizal base 
displaying a short, rounded, abruptly raised portion at 
the ultimate origin.

Nomarski optics — (n.) another name for differential 
interference contrast microscopy; see DIC optics.

nurse pseudorhiza — (n.) based on nurse log, also 
‘mother’ pseudorhiza; a regenerating pseudorhiza that 
gives rise to a primordium near its origin. 

NWFP — (abbrev.) Northwest Forest Plan (1998–2008); 
the ten-year joint USDA & USDI planning document 
for government forest lands within the range of 
the Northern Spotted Owl. A portion of this plan 
administered the inventory (‘survey & manage’) 
of species of concern in California, Oregon, and 
Washington.

NY — (abbrev.) the New York Botanic Garden (Bronx) 
herbarium acronym.

O — (abbrev.) the Oslo (Norway) herbarium acronym.
obscure — (adj.) used here to refer to a barely perceptible 

feature, such as a small, rounded callus ‘beak’ on an 
ellipsoidal basidiospore.

obtuse — (adj.) rounded, blunt.
ochre — (n.) a reddish yellow color; ochraceous (adj.).
oil immersion lens — (n.) an objective used for high 

magnifications requiring high resolution. The special 
lens is placed directly into oil on top of the cover 
slip; the similar refractive indices of oil, glass slide, 
and cover slip permit light to pass from source 
through objective, thus increasing the resolution. Best 
resolution is achieved with oil placed also between 
condenser lens and slide bottom. All measurements 
here were taken using oil immersion placed only on 
the cover slip using a 100× oil objective.

old growth — (n.) any forest (even technically second 
growth) older than 120 years old. We distinguish 
between ancient (or virgin) and old growth forests, 
reserving the term ‘ancient’ for stands older than 200 
years in age.

oleifer — (n.) a hypha containing oily, resinous 
(sometimes refractive) contents.

oleiferous — (adj.) oily, resinous; producing oil, hence 
secretory in nature.

ONHC — (abbrev.) Oregon Natural Heritage Center.
ontogeny — (n.) development of a fruitbody from 

primordium to mature individual; once erroneously 
believed to represent the evolutionary pathway, 
as written by Ernst Haeckel (1866), “Ontogeny 
recapitulates phylogeny.”

opaque — (adj.) the opposite of transparent; dull and 
unable to be seen through; opaqueness — (n.) the 
degree to which a surface is opaque.

OR — (abbrev.) the state of Oregon (USA).
origin — (n.) the beginning, start; pseudorhizal origin — 

(n.) the base of the buried pseudorhiza from which the 
fruitbody develops upward or outward, depending on 
the pseudorhizal type.

ornamented — (adj.) opposite of smooth; relating to 
markings, lines, wrinkles, striations, ridges, warts, 
scales, etc. on surfaces; here primarily referring to 
basidiospore surface decorations.

ORNHIC — (abbrev.) Oregon Natural Heritage 
Information Center (2004–present).

OSC — (abbrev.) the Oregon State University (Corvallis) 
herbarium acronym.

Oz — (n.) derived from ‘O2,’ designating one old-growth 
transect in our five–year chronosequence sequence 
study where eleven Phaeocollybia species were 
tallied within a 400 m2 area. The authors’ favorite 
phaeocollybian collecting site, they regard Oz (with 
Oregon’s Larch Mountain and Mary’s Peak) as a 
phaeocollybian Garden of Eden.
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pallid — (adj.) usually unspecified, but representing a 
pale, whitish, or pale color.

papilla — (n., pl. papillae) a small rounded to pointed 
projection, usually on the central disc of a mushroom 
cap; papillate — (adj.) possessing a papilla.

paraphysis — (n., pl. paraphyses) an upward growing, 
basally attached, sterile hyphal element in the 
hymenium; see hyphidium.

parasitic — (adj.) living in or on another organism to 
obtain nourishment, usually at the host organism’s 
expense.

paratype — (n.) any fungal collection cited in and used to 
prepare the original description of a new species, other 
than the type collection.

parietal — (adj.) contained between walls, here especially 
pigments between the inner and outer cell walls of a 
hypha.

pedicel — (n.) the long, slender, usually cylindrical, base 
found in some cheilocystidia, basidia, or other cells; 
pedicellate — (adj.) possessing a pedicel.

pellicle — (n.) a detachable, skin-like cap cuticle.
pellicular — (adj.) possessing a pellicle, a viscid ‘cuticle’ 

that peels easily; filmy, cuticular, skin-like.
pellicular (primordial) sheath — (n.) the outside tissue 

that envelops or encases a primordium.
pellicular (primordial) veil — (n.) derived from the 

pellicular sheath, used here to refer to remants left on 
cap, stipe, or pseudorhiza after the sheath thins and 
ruptures during the elongation phase.

pellis — (n., pl. pelli) the cortical layer of the fruitbody 
that does not belong to the primordial sheath.

penultimate element — (n.) the next to last hyphal 
element in a series; e.g., a hyphal element subtending 
a cheilocystidium, basidium, and hyphidium or the 
element below the apical cell in a multiply septate 
(catenulate) thin-walled, clavate cheilocystidium.

phase (contrast) optics — (n.) an optical system using 
special condensers and lenses adjusted to use 
differences in the phase of light transmitted (or 
reflected) by an object to form distinct, contrasting 
images. Phase optics, which are particularly useful 
for finding clamps in highly gelatinous, low-contrast 
tissues, can cause distortions that may interfere with 
taking accurate measurements. 

phenetic analysis — (n.) analysis using numerical 
taxonomy (taximetrics) to classify items based 
on overall similarity, regardless of evolutionary 
relationships. Phenetics includes clustering and 
ordination techniques to determine ‘like’ individuals.

phenology — (n.) the study of weather- or seasonal 
fruiting patterns — e.g., vernal (spring) or autumnal 

(fall) — exhibited by species. Note: Because the 
range of ‘phaeocollybian’  latitudes extends from 
northern British Columbia to Santa Cruz County in 
California, we have avoided using such modifiers as 
‘early,’ ‘mid-,’ or ‘late’), although many species (e.g., 
P. luteosquamulosa) typically fruit earlier than others 
(e.g., P. oregonensis) within a given region.

phylogeny — (n.) the evolutionary relationships among 
taxa, usually emphasizing descent from a common 
ancestor.

pileipellis — (n., pl. pileipelli) referring to the cap (pileus) 
cuticle as seen under the microscope. Usually divided 
into different layers, such as the epicutis (top layer) 
and hypodermium (bottom layer). In Phaeocollybia 
we use terms that reflect location (‘suprapellis,’ 
‘mediopellis,’ ‘subpellis’) rather than homology. See 
also pp. 22 & 31–32.

pileus— (n., pl. pilei) the technical (and more proper) 
term for a fungus (mushroom) cap. ‘Cap’ and ‘pileus’ 
are interchangeable in meaning; both terms are used as 
such here. We use ‘cap’ more often because all readers 
(regardless of training) immediately understand its 
meaning. 

pique — (v.) to stimulate, as in interest.
pith — (n.) the soft tissue in the stipe interior; stipe 

context or flesh; often present in immature fruitbodies 
but in many species fibrillose and not proliferating  
during stipe elongation and/or expansion, so that 
mature or old stipes appear virtually hollow. 

Pk — (abbrev.) Peak (used in figure captions only).
plage — (n.) the smoothed area just above the apiculus 

on the ‘belly’ of a basidiospore formed by the pressing 
together of two spores during spore development.

plano-umbonate — (adj.) similar to broadly campanulate, 
referring to a cap with a broad flat margin and edge 
and obtuse central umbo.

plasmatic — (adj.) referring to the extracellular matrix 
surrounding the hyphae.

pleurocystidium — (n., pl. pleurocystidia) a hymenial 
cystidium (sterile cell) that is distributed over the 
entire gill face; usually (but not always) similar to the 
cheilocystidia confined to the gill edge (see also pp. 
24 & 32–33); pleurocystidiate — (adj.) possessing 
pleurocystidia.

pliable — (adj.) movable, bending readily without 
breaking, elastic.

pliable pseudorhiza — (n.) a fleshy or cordlike 
pseudorhiza that bends easily; the opposite of a brittle 
& wire-like (‘criniform’) pseudorhiza.

pliant — (adj.) see pliable; here referring to flesh that 
bends and turns without shattering.
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PNW — (abbrev.) Pacific Northwest; here used broadly 
to incorporate the northwestern North American 
Pacific Coast rain forest regions including Alaska, 
British Columbia, Washington, Idaho, Oregon, and 
California. (No phaeocollybias have yet been collected 
from Alaska.)

PNW-MS — (abbrev.) the Pacific Northwest Mycology 
Service herbarium herbarium (not yet registered).

podzolic soil — (n.) a soil of temperate to cold moist 
regions usually found under conifers or ericaceous 
vegetation; generally containing an organic mat above 
a gray leached (‘albic horizon’) soil layer.

polished — (adj.) smooth and shiny, generally referring to 
the stipe (see P. fallax, P. scatesiae).

polydymous — (adj.) a term introduced by Singer (1949) 
to describe the multi-tiered distribution of lamellulae 
(‘short gills’) that stop variably distant from the stipe, 
thus forming different sized ‘wedges’ (when viewed 
from the edge) between two ‘full’ gills (lamellae).

primordial pellis, primordial sheath — the tissue forming 
the outermost surface layer enclosing a developing 
fruitbody (primordium); see also pellicular sheath; pp. 
15 ff & 24).

primordium — (n.) the earliest stage of development of a 
fruitbody; the ‘pinhead;’ see also fig–pp. 166g, 179a);  
primordial — (adj.).

proliferating pith — (n.) stipe flesh that accumulates 
throughout fruitbody development to such a degree 
that the stipe becomes ventricose or fusoid (‘big-
bellied’); such pith is always firm and may contain 
darker and lighter streaks, with the darker tissues 
strongly reminiscent of the cartilaginous rind usually 
restricted to the stipe surface.

prominent — (adj.) protruding, dominating; usually 
referring to the cap umbo or basidiospore beak.

pseudorhiza — (n.) a subterranean (and thus root-
like) extension of the stipe regarded as the union 
(or ‘interface’) between the stipe and soil mycelium 
that has both storage and conductive functions. The 
pseudorhiza may be regarded either as part of the 
fruitbody or a transition between fruitbody and 
mycelium that may or may not possess regenerating 
abilities. The pseudorhiza is considered the ‘hallmark’ 
of Phaeocollybia, where it has been classified into 
four types: vertical-monopodial, lateral-monopodial, 
fasciculate-racemose, and sequential-racemose. It may 
or may not be rhizomorphic in nature. See also pp. 
16ff, 22, & 28.

pseudorhizal pellis — (n., pl. —pelli) the outermost 
surface (rind) of the pseudorhiza.

punctate (roughened) — (adj.) here referring to the small 
dot-like roughening of the outer basidiospore wall 

pungent — (adj.) penetrating, referring here to odors.
RA — (abbrev.) Resource Area (used only in figure 

captions).
racemose — (adj.) branching; here referring both to  

sequential (where branches emerge in series along the 
pseudorhizal cord) or fasciculate (where all branches 
emerge from one point on the cord.

radial — (adj.) referring to a line from the disc to cap edge 
(along the radius).

rainforest, rain forest — (n.) a lush, dense forest rich 
in biodiversity due to a consistently heavy rainfall; 
globally 40–75% of all species occur in rainforests, with 
the warmer tropical rain forest usually more species-
rich than the temperate. Rainforests (including those 
in the PNW) comprise four layers: an ‘emergent’ layer 
with tall trees (e.g., coast redwood, Sitka spruce) rising 
above the general canopy, the canopy with large trees 
(e.g., western red cedar, hemlock, true fir, Douglas-fir), 
a shrubby understory (e.g., vine maple, huckleberry), 
and forest floor on which ferns, phaeocollybias, and 
other plants adapted to low light conditions are found. 

raphanoid — (adj.) radish-like, referring to odor or taste; 
see alsp p. 28.

Rd — (abbrev.) Road (used only in figure captions).
rDNA ITS — (abbrev.) the internally transcribed sequence 

of the ribosomal DNA; see also ITS.
reagent — (n.) a substance, mixture, or compound used 

for chemical analysis or other reactions.
refractive — (adj.) refringent; an optical term referring to 

the scattering or bouncing back of light waves (here 
noted under the microscope) after light passes through 
a denser material (as in thick-walled hyphae) to glow 
brightly when viewed from above.

regenerating — (adj.) here referring to pseudorhizas that 
replace or give rise to new primordia. We speculate 
that such pseudorhizas may resemble sclerotia and lie 
dormant for a period of time before giving rise to new 
fruit-bodies during the next active fruiting season. See 
also pp. 16–18.

restriction digest — (n.) a process in which DNA is ‘cut’ 
into shorter lengths by restriction enzymes that digest 
short DNA sequences, thus dividing the original 
DNA sequence into shorter segments. In the 1990’s 
this technique was used with PCR (Polymerase Chain 
Reaction) amplification for analytical purposes. It 
has since been replaced by DNA sequence analysis 
that is now less expensive and thus more accessible to 
researchers with a limited budget.

RFLP — (abbrev.) Restriction Fragment Length 
Polymorphism; a molecular analytical technique 
used by Norvell on nuclear ribosomal DNA (ITS1 
region) obtained from 160 different Phaeocollybia 
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specimens using 9 restriction enzymes to produce 
DNA fragments that were then separated by gel 
electrophoresis. The resulting RFLP profiles (DNA 
‘fingerprints’) followed species-consistent patterns, 
helpful in testing species hypotheses and inferring 
relationships among the 21 tested phaeocollybia 
species. Helpful a decade ago, RFLP analysis has been 
supplanted by the now affordable and more precise 
DNA sequence methodology.

rhizomorph —a root-like aggregation of hyphae formed 
into a well-defined mycelial cord; a visible strand or 
cord of compacted mycelium; rhizomorphic — (adj.) 
pertaining to a rhizomorph.

rhizomorphic pseudorhiza — a pseudorhiza that 
functions in a rhizomorphic capacity, thought to 
connect the phaeocollybia fruitbody to its food source 
(see also p. 16–18; nurse pseudorhiza).

rhizopellis — (n., pl. rhizopelli) the outermost 
cartilaginous tissue comprising the rind (pellis) of a 
pseudorhiza.

rind — (n.) the outermost cartilaginous tissue; here used 
only to refer to outer tissues of the stipe.

robust — (adj.) a fleshy stature that is firm and stocky, 
sometimes large, but never fragile, pliant or easily 
broken.

ROD — (abbrev.) Record of Decision for implementation 
of governmental planning documents.

rudimentary — (adj.) not fully developed; generally basic 
to the earliest developmental stages.

rufous — (adj.) reddish to dull red; fulvous.
rugulose — (adj.) undulating, wrinkled (here referring to 

the outer basidiospore wall).
saprophyte — an organism that feeds on dead organic 

material; saprotroph (preferred).
saprotrophic — (adj.) living on or obtaining nourishment 

from dead organic material; saprophytic; saprotrophy 
— (n.) the utilization of dead organic matter for 
nutrition; the opposite of biotrophy.

sarcodimitic — (adj.) possessing a dual-hyphal system 
composed of two types of generative hyphae: wide 
vessel hyphae that are non-septate, fusoid, and thick-
walled and narrow flexuous hyphae (sometimes called 
binding hyphae) that are thin-walled, sinuous, and 
branched. 

sarcodimitism — (n.) possession of a generative dual 
hyphal system; see also pp. 20, 22–24, & 33–34.

scalp — (n.) a small slice across the cap disc to show 
the orientation of the pileipellis tissues under the 
microscope; usually viewed in ‘squash’ mounts.

scape — (n.) botanically, the leafless stem of a flower; here 
in particular the dandelion flower stem that curls back 
on itself when sliced cross-wise.

scattered — (adj.) referring to the distribution of 
fruitbodies in a seemingly random loose pattern; 
contrasting with ‘solitary’ on the one hand and 
‘gregarious’ or ‘caespitose’ on the other.

schist — (n.) foliated metamorphic rock, usually 
containing mica.

sclerophyll(ic) forest — (n.) a forest composed of non-
deciduous angiosperms with thick-cuticled leaves 
(e.g., madrones, live-oaks, evergreen rhododendrons, 
magnolia).

second growth forest — (n.) broadly, a forest that has 
grown up (or been planted) after harvest of the 
original forest; narrowly a forest less than 100 years 
old.

secretory — (adj.) here referring to microscopic elements 
(oleifers, cystidia, tibiiform diverticula) that secrete gel 
or other compounds.

sedimentary — (adj.) rock formed over geologic time by the 
gradual accumulation of silt and organic matter, usually 
at the bottom of a large body of water (ocean, lake).

SEM — (abbrev.) Scanning Electron Microscopy; a 
technique permitting high magnification imaging 
of surface features with a very high depth of field in 
which a sample is coated with a thin gold layer to 
expose characters using a scanning electron beam; see 
photos on pp. 16, 48, 94, 128,164, and 178. 

senescent — (adj.) over-mature, aged.
senescent element — (n.) an over-mature, aging hyphal 

cell.
septum — (n., pl. septa) the cross-wall separating one 

hyphal cell from another.
sequential racemose pseudorhiza — (n.) the 

Phaeocollybia pseudorhiza category characterized by 
a rhizomorphic cord that branches in a series, each 
branch giving rise to a single fruitbody. See also p. 17.

serrulate — (adj.) referring to the minutely saw-toothed 
gill edges found in younger fruitbodies as well as 
mature eroded gill edges.

seta — (n., pl. setae) a bristle or bristle-shaped body, 
typically deep yellow or brown (dark brown or black 
when mounted in KOH); here referring to the thick-
walled dark brown pointed or broken elements seen 
on the pellis of the subtending pseudorhizal strand in 
P. radicata. See also pp. 34 & 158e–j.

SFSU — (abbrev.) the San Francisco (CA) State University 
herbarium acronym.

sinuate — (adj.) referring to either cap or gill edge 
displaying one or more concave indentations.

sinuous — (adj.) wavy, serpentine.
snout — (n.) also called the ‘beak;’ the pronounced callus 

projection at a basidiospore apex (the end opposite the 
apiculus).
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snubbed — (adj.) referring to the low profile of some 
basidiospore beaks (snouts) or accumulation of 
callus at the apex of an ellipsoidal basidiospore in 
Phaeocollybia.

solitary — (adj.) growing alone, not in the immediate 
vicinity of other fruitbodies representing the same 
species.

sphaeropedunculate — (adj.) referring to cystidia having 
a large, spherical apex resting on a short pedicel 
(peduncle).

spirally encrusting — (adj.) referring to the helical 
distribtuion of surface gel or pigment encrustations 
upon the outside hyphal wall.

spore print — (n.) the spore mass obtained by placing a 
mushroom cap flat with the gills perpendicular to the 
plane of the paper or glass slide. (See also p. 28.)

sporulation — (n.) the process during which spores form 
and are forcibly discharged from the sterigmata of a 
basidium.

squamule — (n.) a small scale (in Phaeocollybia derived 
from the primordial sheath remaining on stipe or 
cap); squamose — (adj.) scaly; squamulose — (adj.) 
minutely scaly. See also Fig-p. 110a–b.

squash mount — (n.) a microscope mount in which a 
tissue placed into a mountant (usually KOH) under 
a cover slip is firmly tapped and ‘squashed’ to display 
individual elements; contrasted to a section prepared by 
carefully slicing a tissue (usually radially) to display all 
layers without distortion. Although careful sectioning is 
preferred, the high gel content of most phaeocollybias 
makes a squash mount the quickest and easiest way to 
view fresh tissues to verify field species identifications. 

starburst — (n.) here referring to the umbellate ‘explosion’ 
of many fruitbodies (with primordia) from a single 
point on a subtending rhizomorphic pseudorhizal 
cord. See also figures on page 17 & 185.

sterigma — (n., pl. sterigmata) the tiny ‘spicule-like’ 
pedicel upon which a basidiospore is borne and from 
which it is forcibly discharged.

sterile gill edge — (n.) a gill edge on which only sterile 
elements (i.e. cheilocystidia, hyphidia) occur.

stipe — (n.) the technically correct term for mushroom 
stem; see also pp. 22 & 28.

stipitipellis — (n.) microscopically, the stipe cuticular 
layer, the rind.

stipitipith — (n.) the stipe flesh, context.
stipitocarpy — (n.) development of a primordium first by 

stipe elongation and then by cap formation. See also p. 15.
strangulated — (adj.) here referring to cheilocystidia with 

sinuous walls that contract and expand in an irregular 
fashion (see P. gregaria).

striate — (adj.) bearing lines or minute furrows, here 
referring to radial lines at the cap margin and/or edge 
that appear when the cap cuticle becomes so thin 
that the gills become visible beneath the cap cuticle; 
striation — (n.) a line or minute furrow.

striatulate — (adj.) similar to striate, but with less 
pronounced, fainter lines.

strict — (adj.) straight, upright, usually equal (referring to 
the stipe).

subcapitate — (adj.) slightly capitate; here referring 
to thin-walled cheilocystidia with ~2-4 µm diam 
long pedicels swelling to a broader (~4–8 µm diam) 
subglobose to globose head. See also P. redheadii.

subglobose — (adj.) almost spherical.
subhymenium — (n.) in Phaeocollybia, a tissue composed 

of three or more hyphae flanking the gill trama and 
giving rise to the basidia and true cystidia.

sublimoniform — (adj.) as in limoniform, lemon-shaped, 
but more elongated (less rotund) and thus seemingly 
more narrow overall.

subpellis — (n.) the lower layer of a pellis; here referring 
to the bottom layer of either a bilaminate or a 
trilaminate pileipellis. See also pp. 24 & 32.

subviscid — (adj.) tacky to slightly slimy; more viscous 
than ‘lubricous’ and less slimy than ‘viscid’ or 
‘glutinous.’

suprapellis — (n.) the top layer of a pellis (elsewhere 
sometimes termed the ‘epicutis); here referring to 
the top layer of either a bilaminate or a trilaminate 
pileipellis; see also pp. 24 & 32); suprapellicular (adj.).

synonym — (n.) another name for a taxon (or group), 
usually a later name that has been determined  
to represent an earlier named taxon (e.g.,  
P. carmanahensis is a synonym of P. oregonensis). 

syringaldazine — (n.) a chemical reagent used to test 
for the presence of laccase in cultures or tissues, 
compounded from 0.1 g syringaldazine made to 
100 mL with 95% ethanol heated to dissolve the 
solute (Marr et al. (1986; see also Lennox 1979). In 
Phaeocollybia syringaldazine has proved an especially 
helpful diagnostic tool. See also p. 30, fig-p. 126, 
fig-p. 188b.

tardily — (adv.) slowly, in a delayed fashion (referring to a 
delayed reaction to syringaldazine).

tawny — (adj.) dull orangish to yellowish brown.
taxonomy — (n.) the science of classification; in biology 

the arrangement of organisms into a classification 
scheme or matrix; taxonomic — (adj.) of or pertaining 
to taxonomy; taxonomically (adv.).

temperate — (adj.) referring to the climate of the middle 
latitudes, generally with warm dry summers and cool 
wet autumns, winters, and springs.



226 ... Glossary

temperate rainforest — (n.) a vegetation class in 
temperate areas with high and more or less evenly 
distributed rainfall characterized by comparatively 
few species with large populations of each species. 
PNW rainforests — which occur on west-facing 
coastal mountains along the Pacific coast from Alaska 
to northern California, in Washington and Oregon 
inland west of the Cascade crest, and in Idaho along 
the western slope of the Rockies in sheltered areas 
with high annual precipitation — are predominantly 
coniferous, sometimes with an understory of 
broadleaved trees and shrubs. 

TENN — (abbrev.) the University of Tennessee 
(Knoxville) herbarium acronym.

terete — (adj.) round (like a broom handle), not irregular 
(pertaining to the stipe).

terrestrial — (adj.) growing on the ground.
thick-walled — (adj.) referring to hyphal walls measuring 

0.5(1)–10 µm across and readily seen under the high 
dry and oil immersion objectives.

thin-walled — (adj.) referring to hyphal walls measuring 
below 0.5(1) µm across and appearing linear and thin 
under the high-powered oil immersion objective.

thready — (adj.) another term for ‘cord-like’, referring to a 
thin pliable pseudorhiza.

tibiiform — (adj.) bone-shaped; here referring to 
cheilocystidia or diverticula with a wide thin-walled 
base, narrow thick-walled refractive neck, and 
small spherical (globose) minute head (capitellum, 
capitulum). The term ‘tibiiform’ here incorporates 
both tibiiform and lageniform elements, both bearing 
thick-walled narrow necks.

tibiiform diverticulum — (n., pl. tibiiform diverticula) 
a diverticulum arising from a hypha of the 
primordial (pellicular) sheath and found throughout 
Phaeocollybia (hence a generic constant). See also pp. 
15 ff, 24, 34 and Fig 2.1

tiddly-wink — (v.) derived from the children’s game 
‘Tiddly-Winks’ in which pressure applied to a plastic 
disc flips the disc below a distance away toward a 
target cup. A gelatinous tissue that does not compress 
below a cover slip is said to ‘tiddly-wink’ across the 
room when too much pressure is applied. (Particularly 
frustrating to a microscopist who must prepare a new 
mount to view the tissue.)

trama — (n.) a tissue from the context of cap, stipe, and 
pseudorhiza, usually referring to the central gill tissue 
beneath the hymenium and subhymenium; see also p. 
22; tramal — (adj.) pertaining to the trama.

translucent — (adj.) semi-transparent, permitting the 
passage of light that is so diffuse that distinct images 
cannot be clearly identified.

trilaminate, tri-laminate — (adj.) three-layered (referring 
to the pileipellis structure).

troop — (n.) a mass of individual fruit-bodies, sometimes 
occurring in ranks or phalanxes.

trsct, trst — abbreviation for transect (used only in figure 
captions).

tubular — (adj.) hollow; referring to a strict (straight) 
stipe that lacks pith except for a few stray fibrils.

UBC — (abbrev.) the University of British Columbia 
(Vancouver) herbarium acronym.

UC — (abbrev.) the University of California (Berkeley) 
herbarium acronym.

umbellate — (adj.) derived from ‘umbel,’ a flat-topped or 
rounded flower cluster in which the individual flower 
stalks arise from about the same point, as in Queen 
Anne’s Lace (Umbelliferaceae); here referring to all 
fruitbodies within a fascicle emerging from one point 
on a subtending strand. In Phaeocollybia an umbellate 
fascicle contains fruitbodies in different developmental 
stages and with stipes of different lengths.
umbo — (n.) a raised, conical to convex knob or 

mound on the center.
undulating — (adj.) wavy; rolling and uneven.
universal veil — (n.) the enveloping veil in agarics 

formed by the progressive differentiation of the 
peripheral layer of the primordium, beneath which 
the fruitbody tissues form and develop; see also 
primordial sheath, pellicular veil.

uplifted, upturned — (adj.) used here to refer to the 
outer cap margin or edge after full expansion.

USDA — (abbrev.) United States Department of 
Agriculture.

USDI — (abbrev.) United States Department of the 
Interior.

USFS — (abbrev.) United States Forest Service (more 
correctly abbreviated USDA-FS).

UV — (abbrev.) ultraviolet; used here to refer to the 
‘black light’ under which fluorescent gills and 
tissues glow in a blacked-out room.

vacuolate — (adj.) possessing vacuoles (empty 
regions); here referring to basidia that form 
vacuoles after sporulation.

vascular stele — (n.) the central tissue core of a 
vascular plant root.

veil — (n.) here referring to the fibrils, scales, and 
fibrillose patches remaining on cap, stipe, and/or 
pseudorhiza after disruption of the primordial sheath; 
see also universal veil, pellicular veil, and p. 22.

velate — (adj.) possessing a veil.
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ventricose — (adj.) referring to a stipe or spore swollen 
or enlarged in the middle; similar to ‘fusoid’ except 
that one end is more tapered than the other.

verrucose — (adj.) basidiospore ornamentation 
consisting of small rounded ‘warts’ or processes 
covering the outer spore wall (exosporium).

verrucose-rugulose — (adj.) basidiospore 
ornamentation combining a small rounded warts 
and an irregular wavy spore outer wall surface.

verruculose — (adj.) basidiospore ornamentation 
consisting of fine rounded warts covering the outer 
spore wall (less rough than verrucose, but more 
noticeable than punctate).

vertical-monopodial pseudorhiza — (n.) a fleshy, 
unbranched pseudorhiza that may or may not possess 
regenerative properties; see also pp. 16, 22, & 28.

vessel hypha — (n., pl. vessel hyphae) wide, non-septate, 
fusoid, unbranched, thick-walled hyphae that make 
up one part of the dual-hyphal system found in 
Phaeocollybia, with ‘flexuous hyphae’ representing 
the other hyphal form. See also flexuous hypha, 
sarcodimitism, and pp. 24, 28, & 33–34.

vestige — (n.) remnant, fragment, relic.
vinaceous — (adj.) wine-colored.
virgin forest — (n.) a native forest that has not been 

logged or otherwise manipulated by humans and 

thus shaped only by the environment (including 
wildfire).

viscid — (adj.) tacky, sticky, slippery when moist; 
more slippery than sub-viscid and less slimy than 
glutinous. 

viscidity — (n.) the degree to which a fruitbody is 
sticky or slimy; terms used here (from driest to 
slimiest) are: dry, moist, lubricous, subviscid, 
viscid, glutinous.

viscous — (adj.) thickly viscid, gluey, glutinous; slimy.
VTMH — (abbrev.) the Virginia Polytechnic Institute 

and State University (Blacksburg) herbarium 
acronym.

WA — (abbrev.) the state of Washington (USA).
wart — (n.) a rounded process or bump confined to 

the outer basidiospore wall.
warty-verrucose — (adj.) basidiospore ornamentation 

combining small and large warts on the outer spore 
surface.

WTU — (abbrev.) the University of Washington 
(Seattle) herbarium acronym.

zonate — (adj.) possessing fairly well delineated zones 
or regions; used to designate cap regions (disc, 
inner margin, outer margin, edge), usually with 
respect to color.
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Oz (BLM Reserve Forest, Polk County, Oregon)

Th e name ‘Oz’ is derived from ‘O2,’ the code we used to designate one old-growth transect in our fi ve–year chronosequence 
study in the Oregon coast range near Pedee, Oregon. Th e tall trees, resident Northern Spotted Owl, and heavy moss and fern 
ground cover soon made the virgin ‘emerald’ forest our favorite place to survey. An added bonus was the fact that we tallied 
eleven Phaeocollybia species within the 400 m2 transect area, including the type collections of Phaeocollybia ochraceocana 
and P. tibiikauff manii. Th e authors have designated Oz as an offi  cial phaeocollybian Garden of Eden.
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