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FOREWORD

The Pacific Northwest is the mycologists' dreamland and among the
fleshy fungi that abound are the Clavariae, the so-called Coral Fungi. Classi-
fication of the species of Clavaria has been left almost untouched for this
region.

Since Cotton and Wakefield (1919) presented their "Revision of the
British Clavariae" there has been little study of the relationships between
Clavaria and other closely related genera, nor has there been a very critical
study of the species of Clavaria based on both external and microscopic char-
acters. It was natural therefore that the problem of classification of these
species in the Pacific Northwest was suggested as a desirable Master's thesis
to Mr. Doty. His work on the problem presented herewith is among the
best critical studies of this group of fungi, and constitutes the first mono-
graphic presentation of the species of Clavaria of the Pacific Northwest.

S. M. ZELLER
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PREFACE

Recent taxonomic revision of the several families of the higher basidio-
mycetes by various workers, as for example, the studies of W. H. Snell,
L. W. Miller, and D. P. Rogers, respectively, on the Boletaceae, Hydnaceae,
and Thelephoraceae, and that of S. M. Zeller on the Gasteromycetes, along
with many studies on the Polyporaceae and Agaricaceae by William Bridge
Cooke, Alexander Smith, and others, has left only the Clavariaceae awaiting
interpretation in the light of modern understanding of classification, phylog-
eny, and nomenclature. The step taken by Coker (1923) in introducing the
genus Clavaria in eleven groups is considered commendable. The author
must acknowledge his indebtedness to Patouillard's works and particularly to
the memorable Essai Taxonomique sur le Genre et les families des Hymeno-
mycetes (1900). The arrangement used by Schroeter (1889) is good in part
but was not thoroughly developed. During the preparation of this paper the
author has had in mind natural relationships within the, at present hetero-
morphic, genus Clavaria, and though it is felt that many of the natural groups
now included in this genus should be elevated to generic rank this has not
been done here. The author feels that the limits and relationships of these
natural sections are insufficiently known to warrant the establishment of new
generic names and the many necessarily attendant new combinations.

Special mention should be made of the individual courtesies of the fol-
lowing who have in one way or another extended the facilities of their
herbaria, or loaned specimens from the herbaria of the colleges or universities
they represent, to accommodate the author and his project : Dr. D. P. Rogers,
Dr. Helen M. Gilkey, Dr. H. M. Fitzpatrick, Wm. Bridge Cooke, Dr. J. M.
Greenman, Dr. L. K. Henry, Dr. E. B. Mains, Dr. L. 0. Overholts, Dr.
W. C. Coker, Dr. D. H. Linder, Dr. C. E. Owens, and particularly of the
kindnesses afforded the author by Professor F. P. Sipe who has provided
laboratory facilities as well as photographs and many collections. In addition
to the foregoing the following people are among those who have contributed
generously to the completion of the manuscript or to making the collections
available for study more complete : Dr. LeRoy Detling, Dr. and Mrs. H. B.
Yocom, 0. L. Ireland, Robert Bennett, Arlyn W. Evans, Dr. T. C. Liu,
Dr. L. F. Roth, Dr. Reed C. Rollins, and Dr. Ira Wiggins. The author is
deeply indebted to Dr. S. M. Zeller for the initial introduction to this problem,
for his continuous encouragement, and for the part he has played in the final
preparation of the manuscript. The author's wife, Charlotte L. Doty, has
assisted in preparing a large portion of the copy and a great many of the
illustrations. The author's obligations to Stanford University for the use of
the facilities in the School of Biology and at the Dudley Herbarium are
gratefully acknowledged.
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Clavaria, the Species Known from Oregon
and the Pacific Northwest

INTRODUCTION

Included in this monograph is a treatment of all species known at present
to occur in the area bounded roughly by the Rocky Mountains to the east,
Canada to the north, southern Oregon or northern California to the south,
and the Pacific Ocean to the west. Because of the topography most of the
rainfall is restricted to a belt about one hundred miles broad parallel to the
coast and westward of the summit of the Cascade Mountains. From this
region with its mildly tempered moist climate nearly all of the species have
been collected. The collecting has been done during the past seven years but
was most intense during the fall and winter of 1939 and 1940. At that time
the author prepared a master's thesis1 on the species known from western
Oregon. Since then additional species have come to light and determinations
of species unnamed in the thesis have been made ; in addition, type material of
several species described by the late Dr. C. H. Kauffman and others has been
investigated and notes and illustrations of this type material have been made.
Likewise material from various coast and eastern herbaria has been studied
and compared with our western collections. The results of this study are
presented here with the hope that they will stimulate interest in these fungi.

Freshly collected specimens may be dried and preserved dry with notes
as to their odor, color, taste, and habitat. Herbarium specimens may be
pressed slightly after a thorough drying and subsequent softening in a moist
chamber and then placed in herbarium packets or shallow boxes. Photo-
graphs are very desirable, as are color notes based on some standard color
system. In the following work, unless otherwise indicated, the capitalized
terms denoting color (such as : Pale Orange-Yellow, etc.) are those estab-
lished by Ridgway (1912). All fresh and dry material has been examined
by the KOH-Phloxine technique of Martin (1934), and all measurements
have been made from such material.

In the citation of specimens examined, the following symbols have been
used in ref erring to the various herbaria in which these specimens are de-

'Doty, Maxwell S., Canaria, a taxonomic study of the genus in Oregon. A thesis presented to
Oregon State College, Corvallis, in partial fulfillment of the requirements for the degree of Master of
Science, June, 1941.
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10 OREGON STATE COLLEGE-STUDIES IN BOTANY

posited; except for the private herbaria the symbols are those proposed by
Lanjouw (Chron. Bot. 5:142 -150. 1939) : CINC = Herbarium of the Uni-
versity of Cincinnati ; CM = Carnegie Museum, Pittsburgh ; CNC = Her-
barium of the University of North Carolina; CU = Atkinson Mycological
Herbarium, Department of Plant Pathology, Cornell University; DS = Dud-
ley Herbarium, Stanford University; FH = Farlow Herbarium, Harvard
University; MD = the author's private Herbarium; MICH = University
Herbarium, University of Michigan; MO = Herbarium of the Missouri
Botanical Garden ; ORE = Herbarium of the University of Oregon ;
OSC = Herbarium of Oregon State College; PAC = Herbarium of Penn-
sylvania State College ; TRT = Herbarium of the University of Toronto ;
UC = University of California Herbarium ; WYO = Rocky Mountain Her-
barium, University of Wyoming; ZELLER = the private collections of Dr.
S. M. Zeller.

For many of the species in the following treatment the list of specimens
examined has been necessarily abbreviated to include only representative ma-
terial from the different herbaria and localities.

MORPHOLOGY

Since the purpose of this paper is taxonomic, only a few pertinent
morphological notes are included here. The fructifications arise from a
mycelial knot as do the fructifications of other fleshy fungi. In some sections
the tramal tissue is pervaded by conspicuous hyphae, which give rise in the
hymenium to various kinds of sterile structures. The function of these ele-
ments is unknown, but possibly they are conducting elements as Zeller (1939)
has suggested in the case of Alpova, or perhaps they are supporting or spac-
ing structures. These sterile elements and sometimes certain of the hyphae,
may be encrusted with granules or small crystals, or may be peculiarly dis-
colored. The basidia develop from more or less extensive systems of clamp
connections, such as Rogers (1936) found in Sebacina, which arise on the
termini of lateral branchings from the parallel hyphae in the subhymenium.
The subhymenial parent hyphae may extend for some distance, perhaps for
most of the length of a ramulus, giving off such lateral branches, which are
of about equal strength throughout, at regular intervals. This may account
for the cylindrical and slender nature of the ramuli of many of the clavarias.
A diagram of such a system appears as Figure 1 of Plate 2. Clavate enlarge-
ment above and hollowness result respectively from radial growth and tan-
gential growth within the trama beneath the subhymenium.
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Particular attention has been given to spore formation and design of the

sterigmata. In many cases this latter criterion is of some value but its exact
significance has not as yet been ascertained. Spore form and development is
very important as a taxonomic character. The shape of the ventral surface,
i. e., the shape of the spore in outline along its length on the margin nearest
the apiculus, and the position of the broadest portion is critical when consid-

ered in regard to the total length of the spores of various lengths from the

same specimen or species. The shape of the proximal end, i. e., the end
nearest the apiculus, is of use in some instances.

In ochraceous-spored species the spore wall at maturity becomes hard
and impervious approximately in proportion to the intensity of color. The
hyaline-spored species usually have thin-walled spores that are penetrable by
dyes and water. If the spores on a slide take up aqueous-phloxine stain they
may nearly always be assumed to be either hyaline spores or immature

ochraceous spores. In the ochraceous-spored species most often the spore
wall is roughened by spines, warts, granules, ridges, verrucae, or papillae,
characteristic for the species involved. These are often absent or imperfectly
formed on immature spores even though the spores are of full size or even a
bit larger than full size when examined in wet mounts. Shrinkage accom-
panying maturity may account for some types of rough spore surfaces.
Since immature spores, however, seem to swell more by the wet mount tech-
niques used than do mature spores the apparent correlation between shrink-
age, roughness, and maturity may be a permeability phenomenon. It is obvi-
ous that normally matured spores are necessary, and to obtain normally
matured spores and to ascertain their color, spore prints are desirable. In the
Clavariaceae no truly reticulate or alveolate spores such as those frequently
encountered in the Tuberaceae (Gilkey, 1939) are known. Smooth spores
are predominant and these are usually hyaline or faintly colored. The shape
of Clavaria spores varies from spherical to allantoid through ovate and
elliptical.

PHYLOGENY

From contemporary studies of higher fungi as well as plants and animals
it is found that one cannot say "these organisms, as a group, have such and
such characteristics . . . ". Our knowledge of certain groups, and of all
groups to some extent, is becoming so complete that we find that type of
definition no longer tenable. What must now, and more logically, be done is
to establish developmental or phyletic series equivalent to the various tax-
onomic units. Group limitations are to be made then by saying, "this group
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is a developmental series whose typical members possess the following char-
acteristics . . . ". Orders, families, genera, and species, i. e., subdivisions
of series or taxonomic units for nomenclatorial purposes, thereafter come to
be understood as developmental series of descending rank. In the artificial
subdivision of some series it is yet impossible to tell where one subdivision is
to be delineated from another of similar rank, but in other series, presumably
older, between typical members some of the intergrading forms have dropped
out or become insignificant. Such isolated subdivisions of series are becom-
ing increasingly rare as our systematic knowledge becomes more complete. A
phyletic series may consist of members that are primarily primitive, typical
members, secondarily primitive members derived from the typical forms, and
advanced members derived from typical forms.

The author prefers to consider the Clavariaceae as a collection of such
phyletic series projected together by morphological likenesses and possessing
most or all of the foregoing kinds of members. These series, usually referred
to as genera, are for the most part unrelated, and in the Clavariaceae only a
few of the smaller more extreme series have been elevated to generic stand-
ing; the remainder have been allowed to languish within the genus Clavaria
merely as sections.

Among the species reported from the Northwest the most prominent of
the natural sections within the present limits of the genus Clavaria are : the
the PISTILLARIS section typified by Clavaria unicolor and C. pistillaris, which
section cannot be well separated from Cantharellus; the PIPERATA section
typified by C. piperata, C. taxophila, and C. pyxidata, at least one of these
having been described as a Craterellus; the CLAVULINA section typified by
the bispored basidia and large globose spores of such species as C. cinerea,
C. globospora, and C. cristata; and finally the ochraceous-spored section,
CLAVARIELLA, composed of two subsections corresponding to Coker's groups
9, 10, or 11, this later group being in many ways not unlike the clavarioid
Thelephoras. Each of the two subsections of CLAVARIELLA can be subdivided
into two smaller units. In agreement with Martin (1940) the author be-
lieves that Clavaria mucida and its relatives should be set off in a separate
genus (Gliocoryne Maire). This genus and some other sections are perhaps
allied to the CRISTELLA or the URNIGERA section of the Thelephoraceae, as are
perhaps the vagabond genera, Myxomycidium and Mucronella, though these
latter may be simplified members of the Hydnaceae. Of the less conspicuous
natural groups, that characterized by C. ornatipes offers a connecting link
between CLAVULINA and the CONIOCLADIUM section of Lachnocladium, and
that characterized by C. corniculata (Coker's group 3) is distinct but its
relationships are obscure. Perhaps the last mentioned section represents a
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link between CLAVULINA and the more simple forms, which for the purposes
of this paper are artificially grouped as the SIMPLICES section. This artificial
section embraces the majority of Coker's groups 1, 2, and 8. It seems to indi-
cate development toward the terminal members of the family, Pterula, Pis-
tillaria, and Typhula, from the other sections.

In addition to these sections there are others that might be included.
Sparassis, belonging with the Stereum-part of the Thelephoraceae, is one of
these. Thelephora palmata is another, representing a line of development
from the Thelephoraceae no less distinct than that between the PISTILLARIS
section and Cantharellus (and Craterellus). One undescribed species of
Clavaria in the Oregon State College mycological herbarium has heavy-walled,
acutely pointed, dichotomous setae throughout the hymenium and spores like
those in the Hymenochaete section of the Thelephoraceae. These setae arise
from strongly developed hyphae in the trama as do the conspicuous cystidia
in the PIPERATA section of Clavaria.

Only because of the arbitrary elimination of heterobasidiomycetes may
such genera as Eocronartium, Calocera, and Tremellodendron be kept from
this discussion, for quite obviously they are the results of the same evolu-
tionary tendencies. Plate 1 has been prepared to illustrate the composition of
the family. Perhaps by now it has been made plain that there is no natural
plan to the Friesian conception of the family Clavariaceae or the genus
Clavaria. At least no more so than there is in the older conceptions of the
other homobasidiomycetous "families" and certainly no more than that the
clavariaceous entities (genera, species, and evolution) are results of the same
tendency throughout, i. e., the production of a maximum amount of sporo-
genous tissue from a minimum of flesh. This is done, as Buller (1922) has
pointed out, at the expense of exposing the fungous sporophore to desicca-
tion. As one might expect therefrom most of the clavariaceous fungi are
confined to moist localities or protected places ; those growing in the open
being slight forms that are capable of being produced during the short periods
when their growth is favored, those large forms that persist for many days
being generally restricted to damp dense woods.

The family Clavariaceae, as presented here, may therefore be described
as follows : typically homobasidiomycetous fungal series whose phyletic tend-
encies are toward the production of a maximum amount of hymenium from a
minimum of flesh ; resulting in fructifications that tend toward becoming
erect, coralloid, and equipped with an amphigenous hymenium.

The following key is presented to illustrate some of the important dif-
ferences between the individual sections and genera, as well as their like-
nesses.



14 OREGON STATE COLLEGESTUDIES IN BOTANY

Spores hyaline (rarely tinted), mostly smooth and thin-walled; basidia 2- or 4-spored:
Fructifications lamelloidSparassis.

Fructifications not lamelloid :

Spores large (7 microns or over), globose; basidia 2-spored; fructifications white
or gray :
Fleshy putrescent throughout ; no distinct stem portion CLAVULINA section

of Clavaria.
Toughish to woody; with a distinct stem portion ORNATIPES section of

Clavaria.
Spores distinctly smaller than above or ellipsoid; basidia typically 4-spored;

fructifications often colored otherwise:

With stout hyphae in the trama producing setae or cystidia in the hymenium
or subhymenium, or apices of branches truncate or cup-shaped; spores
under 8 microns long :
Apices of some branches truncate to cup-shaped; without strong dicho-

tomous setaePIPERATA section of Clavaria.
Apices of branches acute; with strong dichotomous setaeCLAvAxt-

CHAETE section of Clavaria.

Without such hyphae or apices; spore various :
Branched species; apices fertile:

Tough or woody ; spores not globoseCoNtocLAntum section of
Lachnocladium.

Fleshy; spores various :
Very finely branched (under 1 mm) ; toughish Pterula.
Branches larger; flesh fragile or putrescentStmpucEs section

of Clavaria.

Simple or rarely branched once above; apices various :

Enlarged above or over 1 cm. in diameter above; spores elliptic;
apices tending to become sterile:
Minute (not over 1 cm. tall) ; or with an inflated down-turned

head :
With an inflated down-turned head : Physalacria.
With apex merely enlarged: Pistillaria.

Large (over 2 cm, tall) -PISTILLARIS section of Clavaria.

Not enlarged above (i. e., slender clavate to filiform) ; spores vari-
ious ; apices fertile:
Fungi not obviously restricted to specific hosts or substrata, or

the fructifications fascicled fleshy forms; spores mostly
globoseSIMPLICES section of Clavaria.

Fungi restricted to specific hosts or substrata, which may be
represented by a sclerotium :
Algal "symbionts"; narrowly clavate ; without a sclerotial

baseGLIOCORYNE section of Clavaria.
Not algal "symbionts"; filiform; with a sclerotial base

Typhula.
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Spores typically ochraceous, mostly roughened or obdurate-walled; basidia 4-spored:
Tough to woody; spores echinulate; hymenium sometimes unilateral :

Coarse, leathery to woody fungi with hymenium often unilateral or branches
flattenedThelephora.

Delicate, toughish to woody fungi with amphigenous hymenia and rounded
branches from a central stemlike baseDENDRocLAnium section of Lach-
nocladium.

Fleshy fungi; spores rarely strongly echinulate; hymenium amphigenous :
Simple unbranched formsSIMPLICES section of Clavaria.
Branched forms (Clavariella of Schroeter)CLAVARIELLA section of Clavaria:

Terrestrial, large (over 10 cm. tall) ; usually arising from soil beneath the
duff ; flesh rarely bitter; spores usually over 10 microns in length,
smooth to shallowly sculpturedFormosa subsection of CLAVARIELLA.

Lignicolous or from undecomposed refuse, smaller (under 10 cm. tall) ;
usually arising from wood or duff ; flesh often bitter; spores usually
under 10 microns in length if not otherwise unlike the above in habitat,
rarely smooth mostly echinulate to nodoseAbietina subsection of
CLAVARIELLA.

SYSTEMATIC TREATMENT

Since the genus Clavaria is not a single natural phyletic series or unit,
we shall have to employ a more or less ambiguous definition of the genus as
follows :

CLAVARIA Val.

Fructifications erect, branched or simple clubs, filif orm to clavate ; soli-
tary, gregarious, or caespitose ; saprophytic or in lichenoid association with
lower plants ; hymenium a plane surface, amphigenous, with or without sterile
components ; fleshy, waxy or gelatinous, rarely tough; basidia mostly 2- or
4-spored, rarely 1- to 7-spored, evenly or tortuously clavate ; spores hyaline,
ochraceous, or brownish, thin-walled, smooth or variously roughened, spheri-
cal to allantoid ; life cycle typical of homobasidiomycetous fungi.
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Text figures 1-9. Sketches of the principal types of fructifications and spores found
within the genus. These are presented as guides to facilitate use of the key.

KEY TO THE SPECIES KNOWN FROM THE NORTHWEST

1 Simple obconic clubs with flat or cup-shaped sterile apices (Figure 8), or pro-
liferating (Figure 7) and producing branches of this same kind throughout ;
spores under 6 microns in length (PIPERATA section)-24

Branches not obconic clubs with depressed or plain apices; or spores longer-2
2 Simple, solitary or fascicled, rarely branched (about once) above; branches like

or thicker than the main stems (Figures 3 and 4) ; if spores globose or
nearly so then mostly under 9 microns in diameter-3

Branched repeatedly from a sterile thickened trunk (Figures 1 and 5)-6
3 (2) Simple white clubs under 2.5 cm. in height, growing on earth or decorticated

logs in association with green algae-15
Not as above in all points-4

4 (3) Ochraceous species; apices usually at least 1 cm. in diameter and hollow; spores
about three times as long as broad (PISTILLARIS section)-9

Ochraceous or white; slender (under 1 cm. in diameter), usually solid; with
broader spores-5

5 (4) Caespitose or fascicled (Figure 4) ; gray-lavender to white; waxy species, often
stained with sulphur yellow ; spores smooth-15

Solitary or gregarious (Figure 3) ; not white hygrophanous-18
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6 (2) With a brown, hispid, slender, sterile, stipe distinct from the smooth fertile
branches above, the stipe making about one-half the height of the sporo-
phore ; spores subglobose, hyaline, over 9 microns (ORNATIPES section) :
C. ornatipes Peck. Pages 36-37.

Without such stem and spore characters-7
7 (6) Spores white, globose; fungus white to gray-lavender (may be blackened by a

parasite below) ; basidia (Figure 9) mostly 2-spored (CLAVULSNA section)
(if fructification yellow see : C. corniculata. Pages 37-38)-27

Spores ochraceous or not globose, never globose and white (except C. cornicu-
culata) ; fungus colored otherwise or basidia typically 4-spored (CLAVARI-
ELLA section)-8

8 (7) Fungi of large size, i.e. mostly more than 8-10 cm. high and 10 cm. broad; base
(Figure 1) usually more than 1 cm. in diameter, usually radicating, without
conspicuous mycelial attachments to the duff ; no prominent green colors ;
branches of the third order not elongate-attenuate if fungus smaller than
the above sizes ; terricolous, or pushing up from beneath needles and duff ;
spores (Figure 2) not echinulate ; (Formosa subsection)-45

Fungi of small size, i. e. mostly under 6 cm. high by 5 cm. broad, or if taller
than the clump narrow and of elongate, attenuate branches (Figure 5)
arising from a slender base, usually not 1 cm. in diameter, and often with
copious mycelium around the base or with green stains or coloration; usually
lignicolous or arising from needles and leaves, etc. ; spores (Figure 6)
often echinulate ; (Abietina subsection)-33.

9 (4) Spores (9)10.5-15 microns long, cylindric; clubs clavate or enlarged above from
a narrow base ; hymenium buffy yellow-10

Spores smaller ; clubs slender, linear (usually less than 4 mm. thick) ; hymenium
not huffy yellow unless spores globose-14

10 (9) White at first ; apex remaining white and sterile, mucronate, becoming plane or
depressed in age ; up to 6 cm. high : C. unicolor (Ray. ex Berk.) Pages
23-24.

Buff yellow or brighter ; apex not white or mucronate-11
11 (10) Slender ; mostly from male pine cones ; spores 10-14 by 4-5 microns : C. maricola

Kauffman. Page 27.
Clavate distinctly ; not associated so with male pine cones-12

12 (11) Pinkish; tender, brittle; surface usually rugose above ; up to 6 cm. high:
C. ligula Schaeff. ex Fries. Pages 26-27.

Ochraceous or orange; toughish; plane clavate; larger-13
13 (12) Broadly clavate ; apex truncate, sterile, satiny; yellow or orange or reddish on

top : C. truncata Lovejoy. Pages 24-25.
Not broadly clavate ; apex not normally sterile and flat; dull ochraceous with a

waxy bloom : C. pistillaris L. ex Fries. Pages 25-26.
14 (9) Clear white or caespitose; spores smooth-15

Not white, solitary or gregarious ; spores various-18
15 (3) Mostly under 2 cm. tall; solitary or gregarious clavate clubs associated with

algae on barren soil or decorticated logs ; white (GuocoRYNE section) :
C. mucida Pers. ex Fries. Page 23.

Larger and not associated with algae as above-16
16 (15) Yellow throughout; spores spherical 5-7 microns: C. fusiformis Sow. ex Fries.

Page 33.
Not yellow (except for stains)-17

17 (16) Gray-lavender, white mycelial at base; spores 5-6(7) by 3.5 microns: C. fumo-
soides Kauffman. Page 29.

White often with yellow stains ; spores globose, 4.5-6 microns : C. vermicularis
Swartz ex Fries. Pages 32-33.
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18 (14) Rood's Brown to Wood Brown or Fawn Color ; spores elliptical-19
Pallid buff to bright orange; spores various-20

19 (18) Spores 3.5-4.5 by 5-7 microns, asperulate : C. occidentalis Zeller. Page 28.
Spores 2 :5 by 5-6 microns, smooth: C. nebulosoides Kauffman. Pages 27-28.

20 (18) Spores elliptic or longer; clubs slender to almost filiform (under 1.5 mm.) ;
smooth; pale colored-21

Spores globose to ovate; narrowly clavate fungi (usually over 1.5 mm.) ; pale
yellow to bright orange-22

21 (20) Very narrowly clavate; Pale Orange Yellow above, brownish below; spores
2.5-3 by 4-4.5 microns ; on conifer needles : C. clara Berk. et Curtis.
Pages 29-30.

Filiform above, pale colored; spores 3.8-4.5 by 9-10.5 microns; among deciduous
leaves : C. juncea Fries. Page 30.

22 (20) Basidia 2-spored; stem not yellow; clubs terete, smooth: C. globospora Kauff-
man. Pages 33-34.

Basidia 4-spored; stem yellow; clubs usually grooved or roughened-23
23 (22) Stem distinct, smooth shining; clubs pale : C. appalachiensis Coker. Pages

31-32.
Stem not distinct, not smooth shining; clubs bright ochraceous to orange:

C. pulchra Peck. Pages 30-31.
24 (1) White; simple or little branched : C. taxophila (Thom) Lloyd. Pages 22-23.

Brown or ochraceous; branched-25
25 (24) Pallid to Baryta Yellow; 3-10 cm. tall: C. pyxidata Pers. ex. Fries (not in-

cluded).
Pallid to brownish-26

26 (25) Pallid to Cinnamon Brown; 4-6 cm. tall; spores subglobose, 4 by 3 microns,
slightly ochraceous under the microscope ; cystidia lanceolate, projecting
12 to 15 microns : C. piperata Kauffman. Page 21.

In Cinnamon Drab series ; branched once above, under 3 cm. tall; spores ellip-
soidal, 2-2.5 by 3.8-4.8(6) microns : C. coronata Schweinitz. Pages 21-22.

27 (7) Basidia 2-spored; spores mostly 9-12 microns in diameter ; sporophores branched
at least above; branches usually over 2 or 3 mm. in diameter-30

Basidia 4-spored; spores smaller ; branches usually about 2 mm. in diameter-28
28 (27) Fructifications yellow; spores spherical over 7 microns in diameter : C. corni-

culata Schaeffer ex Fries. Pages 37-38.
Fructifications white when fresh; spores subglobose, smaller-29

29 (28) White or yellow; spores 3 by 4 (3-4 by 3-4.5) microns-29a
White; spores 3-3.5(4.5) by 5.2-6(8) microns : C. gracilis Pers. ex Fries.

Page 39.
29a (29) Yellow; usually under 2 cm high : C. crocea Pers. ex Coker. Pages 38-39.

White; usually over 2 cm. high : C. Kunzei Fries. Page 38.
30 (27) White (or blackened by a parasite below) ; drying yellow-31

Cinereous to violaceous ; drying drab or cinereous-32
31 (30) Simple or little branched; tips blunt; surface rugose: C. rugosa Bull. ex Fries.

Pages 35-36.
Branched several times; tips usually cristate; surface smooth: C. cristata

Holmskiold ex Fries. Pages 34-35.
32 (30) Spores mostly 7.5-9 microns; fungi 10-15 cm. high; branches mostly hollow;

taste like stale nuts when dry : C. cinerea form. Page 36.
Spores mostly larger than 9 microns ; fungi under 10 cm. tall; branches mostly

solid : C. cinerea Bull. ex Fries. Page 36.
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33 (8) Up to 3 or 4 cm. tall; branches not slender, usually flattened, broad with pluri-
dentate terminal branches ; spores 3-4 by 9-11 microns-34

Usually taller, or branches slender ; terminal branches not flattened or broadened,
usually more or less attenuated; spores various-35

34 (33) Dull reddish to pale lilac; tips concolorous ; branches solid; spores 4-4.5 by 9-11
microns : C. testaceoviolacea. Page 46.

Flesh-colored; tips green ; branches hollow ; spores 3-3.5 (4.5) by 9-11 (12)
microns : C. testaceoviridis (Atkinson). Page 47.

35 (33) Spores less than 6 microns long; fructifications concolorous, without blue or
green colors or stains-36

Spores over 6 microns long ; tips often light colored, or green stains present-39
36 (35) White at first ; not bitter-37

Ochraceous, or not white; acrid or bitter ; often from conspicuous mycelium-38
37 (36) From subiculoid mycelium; spores 2-2.5 by 4-4.5 microns: C. decurrens Pers.

Pages 40-41.
Not from subiculoid mycelium; spores 3-3.5 by 5.2-6 microns: C. gracilis Pers.

ex Fries. Page 39.
38 (36) Drab to ochraceous; bitter : C. myceliosa Peck. Pages 41-42.

Capucine Buff to Capucine Orange; acrid not bitter : C. acris Peck. Pages
39-40.

39 (35) Whitish to fleshy tan or Cinnamon Buff ; drying light colored and soft ; spores
mostly over 10 or at least over 9 microns long, smooth to granular or
roughened by low papillae or verrucae-40

Dull olivaceous, viridescent to drab or Dark Fawn, often with green stains on
branches; drying dark and hard; spores smooth to echinulate or acutely
warted; mostly under 10 microns in length-41

40 (39) From a scurfy subiculoid base; tips white often tipped with blue or green;
spores smooth: C. byssiseda Pers. Pages 47-48.

No scurfy subiculoid base; tips concolorous not tipped with blue or green; spores
usually roughened : C. stricta Pers. ex Fries, Pages 48-49, and C. suecica
Fries. Page 49.

41 (39) Stem distinct ; dull brownish; spores nodulose to truncate-spiney: C. longicaulis
Peck. Page 45.

Stem portion not distinct; sporophores often with blue or green colorations or
stains; spores not nodulose or truncate-spiney-42

42 (41) Young fungi and tips whitish or pinkish; tips often with Horizon Blue cast ;
spores rough, up to 4.5 by 9 microns : C. subdecurrens Coker. Page 43.

Concolorous or with green stains, but not as above '13

43 (42) Spores smooth to tuberculate, over 8 microns long; no green stains or colors-44
Spores rough or echinulate, mostly under 8.5 microns long; often with greenish

colors : C. abietina Pers. ex Fries. Page 42.
44 (43) Spores smooth, 5 by 9 microns; branches drying smooth: C. pinicola Burt.

Pages 44-45.
Spores smooth to tuberculate, 4-5 by 9.5-10.5 microns ; branches usually drying

rough : C. apiculata Fries. Pages 43-44.
45 (8) Spores spherical, 7.5-10 microns ; branches light yellow ; flesh thin around the

hollow center: C. corniculata Fries. Pages 37-38.
Spores not spherical; colors various; branches usually solid or flesh thick in

proportion '16

46 (45) Surface Fawn Color or browner, or flesh cartilageno-gelatinous, bitter; spores
under 12 microns long-47

Surface light ochraceous, white, or reddish, or the spores longer 48
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47 (46) Context gelatinous; taste and odor (at least when dry) tobaccolike : C. gela-
tinosa Coker. Pages 49-50.

Context fleshy; taste bitter and odor slightly mycelial but neither strong: C.
brunnea Zeller. Pages 50-51.

48 (46) Fungus pink or red at least on the upper one-third of the fructifications ; or
staining red externally with tips lighter than the rest; or white or dingy
below with pink or red tips; spores sometimes striated; flesh often pink in
tips-49

Fungus clear yellow ; or if most ultimate tips pinkish then sporophore bright
yellow nearly throughout ; flesh not pink ; no red staining reaction from
bruising-52

49 (48) Base white to bright yellow above with the upper half of the fructification pink,
or surface staining red upon bruising ; tips not distinctly more pink than
upper branches; tips not drying horny in appearance-50

Base white to dingy ochraceous above or whole fructification distinctly red or
with wine colored or red tips that may dry horny in appearance-51

50 (49) Surface staining bright red, from clear yellow or red, when bruised; spores
nearly smooth, 3.5-4.5 by 9-10.5 (12) microns: C. sanguinea Coker.
Pages 52-53.

Surface not changing from bruising; spores rough, 4.5-5.5 by 9.5-11 microns:
C. formosa Pers. ex Fries. Pages 51-52.

51 (49) Branches whitish becoming creamy with wine colored tips, in age ochraceous;
spores 5-6 by 14-18 microns, striated: C. botrytis Pers. ex Fries. Pages
59-60.

Branches bright pink to red above, shading into the white base; spores 3-3.5 by
7-9 microns, not striated : C. subbotrytis Coker. Pages 55-56.

52 (48) Spores 6-9 microns long, smooth or nearly so; branches only 1 to 2.5 mm. at
base or odor of anise present; apices and branches Citron Yellow to Warm
Buff-53

Spores longer or rough; branches larger from a strong base; apices various-54
53 (52) Branches tapering downwards to slender bases; no odor or taste : C. conjunctipes

Coker. Page 53.
Branches even or united to strong bases below; odor of anise, taste slight :

C. cystidiophora Kauffman. Page 57.
54 (52) Pale ochraceous to Maize Yellow ; tips often brushed with a pinkish hue in age;

main branches sometimes taking on a tint of green (Barium Yellow) where
bruised in handling, odor of anise present ; spores (11) 12-14 by 3.5-5
microns-55

Bright Yellow with no greenish tints, or spores shorter; tips concolorous never
pinkish; no odor of anise but may be "sweet smelling"-56

55 (54) Cream Color to Naples Yellow ; apices of young branchlets pinkish, soon yellow;
no greenish tints or violet stains; spores straight, roughened: C. conjuncta
Peck. Pages 56-57.

Maize Yellow; apices yellow, older ones becoming brushed with Salmon Orange,
as are abortive basal branches; violet stains, especially if boiled, and green-
ish tints often present; spores often sway-backed, smooth : C. obtusissiina
Peck. Pages 58-59.

56 (54) Odor "sweetish medicinal"; pale creamy tan; flesh white; spores straight,
smooth, 4.4 by 8.5-11.5 microns : C. secunda Berk. Pages 57-58.

Odor none (or Brassicaceous) when fresh ; clear yellow throughout with con-
colorous flesh in the upper branches; spores rough to nearly smooth, 4-4.5
by 10-12 (3-4 by 7.4-10 according to Coker) microns, often enlarging in the
distal half and narrowed and incurved proximally: C. flava Tournef. ex
Fries. Pages 53-54.
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CLAVARIA PIPERATA Kauffman, Papers of the Mich. Acad. Sci., Arts and
Letters 8 :146-147, 1927.
Plate 2, Figures 6 and 12.

"Fructifications fleshy, slightly toughish, pallid to cinnamon-brown,
paler upwards, 4-6 cm. high, from a single stem or slender trunk that is
about 2-3 mm. thick, dichotomously to polychotomously branched; secondary
branches pyxidate, at times candelabra-form, curved-spreading at maturity,
loosely arranged; primary and secondary branches dilated upwards, with
rounded, obtuse sinuses, branching repeated four to five times, terminal
branchlets acutely pointed.

"Microscopic characters : Spores suboval to sub-globose, 4 by 3 microns,
smooth, slightly ochraceous-tinted under the microscope. Basidia elongate,
slender 45 by 4 microns, 4-spored. Cystidia or cystidia-like conducting
organs are present ; these project about 12-15 microns above the hymenium,
slender, 2-3 (5) microns thick, narrowly lanceolate, subhyaline, extending
deeply into the trama. Taste peppery, leaving a distinct burning sensation in
back of throat ; odor none."

Gregarious-scattered on coniferous logs in coniferous woods. No-
vember.

WASHINGTON. Grays Harbor County : Lake Quiniault, C. H. Kauff-
man, XI-1925 TYPE (MICH.).

Known only from the type collection made at Lake Quiniault by C. H.
Kauffman. A portion of the type seen was Sorghum Brown to Natal Brown
except where a whitish pruinosity caused the appearance of Vinaceous Buff
or Avellaneous colors ; the branches in places appeared to be slightly rosy.
The cystidia arise from conspicuous large (up to 9.5 microns) hyphae in the
trama, which are sometimes filled with yellow granules (at least after KOH-
Phloxine treatment). The spores were mostly subglobose, smooth, 2.5-3.5
by 3.5-4.8 microns.
CLAVARIA CORONATA Schweinitz, Am. Phil. Soc. Trans. n.s. 4:182, 1832 ;

Burt, Ann. Mo. Bot. Gard. 9 :35, Plate 7, Figure 49, 1922. Craterellus cris-
tatus Kauffman, Papers Mich. Acad. Sci., Arts and Letters 11 :172, Figure
3, 1930.
Plate 2, Figures 10 and 11.

Fructifications typically simple, solitary or fascicled, obconic clubs up to
2.5 mm. broad above, with apices pyxidate or truncate, or branched once
from the margin of the stem apex, up to 2 cm. high ; branches typically
terete, linear, up to 1.5 mm. broad, blunt ; colored in the Cinnamon Drab
series or tinted violaceous to buffish, lighter above ; flesh concolorous, translu-
cent or hygrophanous, solid; hymenium composed of basidia 5 by 25 microns,
bearing four slender erect sterigmata 4.5 microns long, and cylindrical con-
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spicuously projecting cystidia 4-8 microns in diameter arising from con-
spicuously large hyphae in the trama; spores ellipsoid to nearly allantoid,
smooth, hyaline under the microscope, 3.7-4.8(6.5) by 2-2.5(3) microns.

Growing from sides and lower surfaces of rotten coniferous logs in
dense coniferous woods ; also collected in mixed woods once. November.

OREGON. Lane County : five miles above McCredie Springs, M. Doty
997 (MD). Benton County : Oak Creek west of Corvallis, Wm. B. Cooke
9833 (CINC, MD, ORE).

Craterellus cristatus Kauff. is referred to this species and our specimens
agree well with the type description and perfectly with that given by Over-
holts (1940). The author does not feel that it is advisable to transfer this
species to Clavaria, where a new name would have to be erected, since obvi-
ously this and several other similar species (see note under C. taxophila)
form a distinctive and separate genus which is to be defined in a forthcoming
article. For this reason the older name, C. coronata Schweinitz, which may
prove to be a valid synonym antedating Kauffman's species, has been used
here.

The simple nature of the species, its habitat and color, as well as the
different spores assure its being distinct from C. pyxidata sensu Coker ;
while the spores separate it from C. piperata Kauffman. Rough or granular
hyphae about 3.6 p, in diameter and smooth hyphae about 9 p, in diameter
make up the trama.

CLAVARIA TAXOPHILA (Thom) Lloyd, Myc. Notes 64:1008, Figure 1856,
1920. Craterellus taxophilus Thorn, Bot. Gaz. 37:215, Figures 1-8, 1904.
Plate 2, Figure 7 and 8, and Plate 6, Figure B.

Fructifications simple, rarely branched, mostly under 2 cm. tall by 2 mm.
broad at the truncate or pyxidate sterile apex, translucent, tender, slender,
obconic in form, white throughout ; hymenium composed of 4-spored basidia
about 25-30 by 4.5-3.5 microns ; spores hyaline, smooth, 2.2-3 by 3.2-3.8
microns, oblong to ovate ; cystidia flexuous, slender, hyaline, 45-55 by 4-6
microns.

Mostly growing erect from small bits of charred wood, needles, and
small twigs and among mosses under heavy cover of small Douglas firs
(Pseudotsuga taxifolia) in dense coniferous woods. October.

OREGON. Benton County: five miles south of Philomath, M. and C.
Doty 991 (MD). Lane County : five miles east of McCredie Springs, M.
Doty 996 (MD). Linn County : near Clear Lake, F. P. Sipe (MD 2081,
ORE).

This species, the above two species, and Clavaria pyxidata form a very
distinct section within the genus marked by the obconic nature of their
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pyxidately or truncately tipped branches, their methods of branching, and
their small, smooth oval to almost allantoid spores. In addition the slender
cystidia arise from a distinct set of hyphae in the trama. Probably the mem-

bers of this section are always collected on dead, decorticated, yet more or less

solid, tree limbs or trunks. Most specimens when dry retain a distinct acrid
taste.

CLAVARIA MUCIDA Persoon ex Fries, Systema Mycologicum 1:476, 1821;

Martin, Lilloa, Revista de Botanica del Institute "Miguel Li llo" 5 :191-196,
Figures 1 and 2, 1940; Burt, Ann. Mo. Bot. Gard. 9:50, Plate 9, Figure 77,

1922 ; Coker, Clay. of the U. S. and Canada p. 30 ff, Plates 3 and 81, 1923.

Fructifications up to 2 cm. by 1.5 mm., clavate, simple, larger and older

specimens collapsed, solid, the younger ones smooth and terete ; tips blunt ;
taste and odor none ; the hymenium, which covers the upper two-thirds of the
clubs, white at first, becoming Apricot, later Salmon to Reddish Salmon or
darker to Terra Cotta, the tips sometimes becoming very dark if exposed to

strong sunlight, or the whole plant drying and disintegrating in age with only
the pallid colors having appeared ; always found in association with green
algae; hymenium 25 microns thick, composed of 4-spored basidia 15 by 4.5
microns ; spores hyaline under the microscope, elliptical, 2-3 by 7-7.5 microns,

smooth.
On clay banks or decorticated logs in association with algae and moss

protonemata. December through February.

OREGON Lane County : Eugene, F. P. Sipe, Feb. 1940 (MD 3161).
Douglas County : at summit of road between Elkton and Kellog, M. Doty
579 (MD). Benton County: Scott's Hill, Helen M. Gilkey, Dec. 1915 (MD
3162, OSC) ; (OSC 7102) ; Alsea Highway, M. Doty 827 (MD).

This species and a few others may be set off not only by their physical
likenesses but by their common lichenoid nature as discussed by Coker

(1904) and others. Martin (1940) gives a careful diagnosis of this species
and other closely related species with a worthy suggestion as to their

taxonomy.

CLAVARIA UNICOLOR (Ray. ex Berk.) comb. nov, Craterellus unicolor
Ravenel ex Berkeley, Grevillea 1 :148, 1873 ; Burt, Ann. Mo. Bot. Gard.
1:340, Plate 16, Figures 11 and 12, 1914; Murrill, Mycologia 32:415, Figure,
1940; Craterellus corrugis Peck, Bull. Tor. Bot. Club 26 :69, 1899.

Fructifications up to 7 cm. tall by 4 cm. broad, erect, clavate, gregarious
in great troops on coniferous needle mats, the clubs arising from mycelium

amongst the needles as slender white clavulae with mucronate tips, at matur-
ity the upper portion swells and the apex becomes flattened, hollow, and
finally depressed, remaining white or light colored and sterile, retaining the
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mucronate or acuminate tip (rarely blunt) ; color of hymenium darkened
through Buff Pink, Light Ochraceous Buff or Salmon Buff to Apricot Buff ;
no odor, taste very much like C. pistillaris but milder, no staining colorations,
drying soft, light if young and dark if old; flesh of stem white, soft, solid,
while that of the hymenium and top is more or less waxy in appearance ;
hymenium 75 microns thick, smooth at first becoming rough and folded in
large specimens, composed of basidia 7.5-9 microns broad with four slender,
straight, divergent sterigmata 4.5-5.5 microns long; spores hyaline under the
microscope, ellipsoid, 3.5-5(6) by 12-15 microns, curved if narrow, smooth.

In colonies on needle mats around the bases of Picea Engelmannii in
the high mountains and in associated habitats. October and November.

OREGON. Linn County : South Santiam Pass near Fish Lake junction,
M. Doty 979 (MD, PAC, FH). Lane County : high Cascades, F. P. Sipe
50, 197 (ORE, MD 3311, 3312).

WASHINGTON. Klickitat County : woods above Troutlake, Wm. B.
Cooke 9618, 9620 (CINC, MD).

In addition the material in the Missouri Botanical Garden filed under
this species was examined and some of the packets were annotated as contain-
ing C. unicolor similar to ours. The collections from the state of Washing-
ton were immature and on the needles of Douglas fir, Pseudotsuga taxifolia.

The growth habit of this species is the same as that of C. ligula and
the illustration of the habit of C. ligula serves very well for this species. Like-
wise it appears at the same time as C. ligula and the colonies often overlap at
their borders. Its habitat, growth form, and mucronate tip, along with the
coloration, differentiate it clearly from any other member of the section.
Large, well-developed specimens could be quite well assigned to Cantharellus
or Craterellus but most of ours do not attain this form. This species forms a
link between these genera and the section of Clavaria typified in the North-
west by C. pisti//aris, C. ligula, C. truncata, and the Craterellus pistillaris of
authors. The mucronate tip so conspicuous in ours was inconspicuous or ab-
sent in the eastern collections seen.

CLAVARIA TRUNCATA Lovejoy, Bot. Gaz. 50 :385, 1910.
Plate 3, Figure 23, and Plate 11.

Fructifications simple, broadly and truncately clavate to funnel-form
with a satiny sterile top, up to 12 cm. high by 8 cm. broad, stems grooved
below; color flesh to bright ochraceous on the hymenium and clear bright
yellow to bright orange on top (bright red on top and shading to reddish
orange according to the type description), hymenium covered with a white
pruinosity persisting on the dried specimens ; flesh cottony in the center not
hollow, odor not striking if present ; hymenium simple, like others of this
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section of the genus except perhaps for the basidia (see below) ; spores
smooth, granular inside when mature, pear shaped when young becoming
broadly elliptic to oblong in age, hyaline, mostly about 6-7 by 12-14 microns.

On coniferous duff beneath mountain hemlock, Tsuga Mertensiana, and
Engelmann spruce, Picea Engelmannii, as well as under Pinus contorta.
September and October.

OREGON. Linn County : Clear Lake road, F. P. Sipe 207 (ORE, MD
2820) Lane County: high Cascades, F. P. Sipe 51 (ORE, MD 3309).

WYOMING. Albany County : Foxpark, under balsam (firs), 3000M.,
R. H. Lovejoy 66 TYPE (WYO 187765).

Perhaps truly only a distinct form of the following species but it is a
relatively stable form in the coniferous Hudsonian and Canadian Zone woods
of Oregon. Burt (1914, 341) and Coker (1923, 83) may be correct in re-
taining it in, respectively, Craterellus pistillaris and Clavaria pistillaris. The
type material has spores like those of other members of the section, the im-
mature ones being pear shaped with a conspicuous curved apicular end while
the older ones are oblong, smooth, quite granular inside, hyaline, and mostly
6 by 11 microns but up to 8 by 15 microns in some cases. The dozen or so
basidia that were seen whole and distinct were 2-sterigmate.

CLAVARIA PISTILLARIS Linnaeus ex Fries, Systema Mycologicum 1:477,
1821; Cotton and Wakefield, Trans. Brit. Myc. Soc. 6:193, 1919 ; Burt,
Ann. Mo. Bot. Gard. 9 :58, 1922 ; Coker, Clay. of the U. S. and Canada
p. 83, Plates 22, 23, and 83, Figures 14-17, 1923.

Fructifications 10-15(25) cm. tall by 1.5-5 cm. broad; hollow with flesh
relatively thin, narrowly or broadly clavate, where very broad the apex may
be short branched, often collapsing in age or upon drying; flesh drying soft
and whitish, odor none, taste mild when fresh, odor aniselike and somewhat
bitter when dry; color nearly white at first, becoming pallid ochraceous with
a waxy bloom, darkening rufous-brownish, drying dark where bruised but
remaining light otherwise; hymenium 65-80 microns thick, composed of 4-
(rarely 2-) spored basidia 60-70 by 6.5-8 microns ; spores broadly ellipsoid,
pear shaped when immature, 4.5-6(7.5) by (9) 10-12(14) microns, smooth,
white in prints, hyaline under the microscope.

Mostly in mixed woods under maples, Acer macrophyllum, but also col-
lected under Tsuga Mertensiana once in the high mountains. October, No-
vember, and April.

OREGON. Benton County : Beaver Creek, M. Doty 3157 (MD) ; Dr.
Gilkey's woods south of Philomath, M. Doty 662 (MD) ; open woods north
of Corvallis, Helen M. Gilkey 1915 (MD 3164) ; (OSC 7117) ; (OSC
6036) ; Corvallis, mixed woods, S. M. Zeller (OSC 6038) ; Mary's Peak,
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S. M. Zeller (OSC 6034, OSC 7076, OSC 7549) ; Avery Woods, H. S.
Jackson (OSC 3565, OSC 3551). Linn County : South Santiam Pass near
Fish Lake junction, M. Doty 978 (MD). Lane County : Eugene, Dorothy
Rayburn (MD 128) ; upper McKenzie River area, F. P. Sipe (MD 3310) ;
F. P. Sipe (ORE 128, 199) ; McCredie Springs, F. P. Sipe 239 (ORE,
MD). Douglas County : mixed coniferous woods, S. M. Zeller (OSC
9316).

The form that the author has considered typical for this species is most
frequent in deciduous woods. It is distinguishable from all other species of
Clavaria by its large clavate form and broad large spores.

An Apricot Buff fungus (MD 978), which has flesh and microscopic
characteristics like the species but is distinct by its solid nature, thick flesh,
and growth form (clavulae branched, slender, costate, caespitose) has been
collected but once. If subsequent collections should show this form constant
it should be accorded a name of its own for in this section of the genus the
microscopic characters of the hymenium and flesh are unusually monotonous.
Among the Oregon State College Herbarium collections we have been
able to separate one collection of otherwise normal or typical C. pistillaris
by its abnormally long spores, which were up to 18 or 22 microns in length.

CLAVARIA LIGULA Schaeffer ex Fries, Systema Mycologicum 1:477 -478,
1821; Burt, Ann. Mo. Bat. Gard. 9 :58-59, Plate 10, Figure 95, 1922, Coker,
Clay. of the U. S. and Canada p. 86-87, Plates 28 and 84, 1923; Kauffman,
Papers Mich. Acad. Sci., Arts and Letters 5 :118, 1925.
Plate 5.

Fructifications clavate, simple, 3 to 7 cm. tall and usually 1 cm. broad,
very tender, solid, surface usually rugose, folded, flattened, or longitudinally
grooved; base white mycelioid on the substratum, not radicating; Orange
Buff very nearly from its first appearance, drying Pale Yellow Orange or
darker almost to black ; flesh remaining white, soft when dry with slight
taste (bitter if any) and no odor; hymenium 60-80 microns thick composed
of 4-spored basidia (7-8 microns in diameter according to Coker, 1923) ;
spores white, 3-4.5 by 12-15 microns, smooth, usually curved when narrow.

On needle beds under Abies concolor, Tsuga Mertensiana, and Pinus
contorta. September and October.

OREGON. Linn County : South Santiam Pass near Fish Lake junction,
M. Doty 977a (MD, ORE) ; South Santiam Pass, F. P. Sipe (MD 2827,
OSC). Lane County : Salt Creek Falls, M. Doty 2775 (MD) ; Cascades,
F. P. Sipe (MD 3313). Deschutes County : eight miles west of Sisters,
M. Doty 986 (MD).

WASHINGTON. Klickitat County : fir woods above Troutlake, Wm. B.
Cooke 9628, 9623 (MD, CINC).
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This species was found during a two-week period, just before the snows,
in the higher mountains. It grew over the hemlock and fir needles forming
gregarious colonies of stiffly erect clavulae, as though the forest floor were
dotted with a myriad little men. Kauffman (1925) reports this species from

Mount Hood. Peck (1900) states that the clubs are not always obtuse, as
might be inferred from the published descriptions, but are sometimes acute
or even cuspidate at the apex. Ours are not cuspidate, but Peck's further
observation that the clubs are yellowish when young, assuming pinkish or
orange tints in age holds true. C. ligula is easily separated from C. pistillaris
by the narrower longer spores (3-4.5 by 12-15 microns in ours, with the nar-
rower ones sway-backed) and in the field by the tender, fragile, solid clubs
and the pink-orange tints, as well as by its smaller size.

CLAVARIA MARICOLA Kauffman, Papers Mich. Acad. of Sci., Arts and
Letters 8 :149, 1927.
Plate 3, Figure 22.

"Fructification simple, fleshy erect, surface 'light orange-yellow' to
`orange-buff' (Ridgeway), 7-10 cm. high, slender, 2-6 mm. thick, subequal
above the basal portion, which tapers downwards (rarely very slightly fusi-
form), erect, more or less compressed but solid and white inside the hymenial
layer, sometimes twisted and longitudinally furrowed, glabrous, not con-
spicuously brittle but becoming soft at base in age.

"Microscopic characters : Spores subcylindric, obtuse, hyaline or very
slightly tinted with yellowish, 10-14 by 4-5 microns, smooth, minutely granu-
lar within. Basidia slender, 108-112 by 4-5 microns, 4-spored, rarely 2- or 3-
spored. Cystidia none. Odor and taste mild."

Abundantly gregarious on needle beds of western yellow pine, Pinus
ponderosa, where it is attached almost exclusively to the male cones. Novem-
ber and December.

OREGON. Josephine County : Takilma, C. H. Kauffman, TYPE (Micx).
Apparently known only from the type collection on the needles and

male cones of Pinus ponderosa at Takilma, Josephine County, Oregon. This
species is a member of the PISTILLARIS section. The dried fragment of the
type seen was Mahogany Brown to Sanford's Brown in darker parts and
lighter through Amber Brown into the yellow orange shades and colors ;
strongly longitudinally wrinkled but not acutely so. Spores hyaline, smooth,
3.5-4.5 by 10-12 microns.
CLAVARIA NEBULOSOIDES Kauffman, Papers of the Mich. Acad. of Sci.,

Arts and Letters 1 :101-150, 1921.
Plate 2, Figure 13.

"Fruit body simple, fleshy, cylindrical, stipitate, fertile portion 3-5 cm.
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long, 1.5-2 mm. thick, 'wood-brown' to 'fawn color.' Stipe slender 1.5-3 cm.
long, minutely pruinose. Spores oblong, 5-6 by 2.5 microns, hyaline, smooth;
cystidia 65-70 by 7-12 microns, fairly abundant, hyaline, thin-walled, lanceo-
late, pedicel long and slender; basidia 4-spored, 30 by 3 microns."

On mosses in coniferous woods. October.
OREGON. Hood River County : Mt. Hood, L. E. Wehmeyer, TYPE

(MICH).
Reported only from the type locality. The fragment of the type seen

was about Avellanous and acutely longitudinally wrinkled. Some cells in the
trama were large, up to 20 microns in diameter. Spores smooth, hyaline,
2-2.5 by 5-7.5 microns.

CLAVARIA OCCIDENTALIS Zeller, Mycologia 21:97 -98, Figure 1, 1929.
Plate 2, Figure 2.

"Fructifications simple or seldom once-forked, single or caespitose, nar-
rowly clavate, often flattened with longitudinal furrows on larger plants, up
to 15 cm. long and 4 to 8 mm. broad, Rood's Brown when fresh, drying
Wood Brown, concolorous throughout except whitish at base in larger plants ;
odor pleasant, taste slightly acid; flesh white ; internal structure in central
portion hollow to stuffed with meshy strands of filaments, gradually passing
to a subhymenial layer of soft pseudoparenchyma ; basidia subcylindrical to
clavate, 55-74 by 7-9 microns, 2-4 spored; spores ellipsoidal to inequilateral,
hyaline, granular, one-guttulate, asperulate, 6-8 by 3-4 microns. Spore print
white. Cystidia few, hyaline, conic above hymenium, projecting 37-52
microns, sometimes encrusted and gloeocystidia-like."

On humus among mosses, in coniferous woods. December.
OREGON. Lincoln County : Waldport, Mrs. Daisy Overlander, TYPE

(ZELLER 7185, OSC 4935, OSC 6023) ; (OSC 13517).
The collections marked TYPE in the Oregon State College herbarium

(numbered OSC 4935 and OSC 6023) are now in color varying from Avel-
lanous and Wood Brown to as light as Chamois. In the same herbarium in
addition to the type collections there is one collection (OSC 13517) that is
now not more than 2 cm. tall but has the spores and hymenium of this
species. Other than these three collections none are known referrable to this
species though it seems distinct from all others with the possible exception of
C. fumosoides Kauffman, whose spores are smooth. The color and size of
fresh fructifications should separate them in the field. The types of C. occi-
dentalis and C. fumosoides differ from other closely related forms in the
possession of cystidia and in their color and spore characters, and when dried
may be separated from each other by the usually granular rough spores of
C. occidentalis though some spores from the type are smooth.
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CLAVARIA FUMOSOIDES Kauffman, Papers of the Mich. Acad. of Sci.,
Arts and Letters 8 :145-146, 1927.
Plate 2, Figures 5 and 9.

"Fructification fleshy, very fragile, composed of dense fascicles of
simple clubs which are often somewhat joined at the base. Clavulae 5-8 cm.
high, 2-4(5) mm. thick, more or less fusiform, i.e. rather regularly narrowed
to both ends, gray-lavender, white-mycelioid at base, apex blackened by the
sun, not stipitate, minutely pruinose, solid and subconcolorous within, often
compressed and furrowed.

"Microscopic characters : Spores oblong, 5-6(7) by 3.5 microns, smooth,
hyaline. Basidia elongate, 70-75 by 7-8 microns, 4-spored. Cystidia abun-
dant and crowded in the hymenium, subcylindrical to cylindrical, slightly
tapering downwards, rounded-obtuse, hyaline, usually granular within, 110-
130 by 5-7(8) microns, base imbedded in subhymenium. Odor slight, earth ;
taste tardily subnauseous.

"This is close to C. fumosa (Pers.) Fr. in spore-size, habit and color as
these characters are given by Cotton and Wakefield (1919) and by Rea
(1922). The presence, however, of very abundant and prominent cystidia,
the long basidia, the solid stem, and the taste could hardly have been over-
looked by these writers. It differs from C. purpurea Fr. by its spore-sizes,
solid stem, and habitat ; also by tints of lavender that are diffused in the
otherwise dark gray color. The minute pruinosity is caused by the projecting
cystidia."

On open grassy slopes in gregarious tufts. October.

WASHINGTON. Grays Harbor County: Lake Quiniault, C. H. Kauff-
man, TYPE (MICH) .

Known only from the original collection. The type fragments seen by
the author were Saccardo's Umber to as light as Isabella Color where
rubbed, in general about Buffy Brown and acutely longitudinally wrinkled.
Basidia flexuous, 35-45 by 7-8 microns. Spores 3.2-4 by 8-9 microns, smooth.

CLAVARIA CLARA Berk. & Curtis, J. Linn. Soc. Bot. 10:338, 1868; Burt, Ann.
Mo. Bot. Gard. 9 :56, Plate 10, Figure 91, 1922.
Plate 2, Figure 4.

Fructifications about 1.5 to 2.5 by .05 cm., simple, erect, clubs smooth,
upper third of club Pale Orange Yellow, this part tapering to the acute apex,
brownish below to the white incrassate base ; hymenium 30-40 microns
thick, simple, composed of 2- and 4-spored basidia 22-25 by 3-4.5(7)
microns; sterigmata slender, up to 5 microns long; spores smooth, (2.5)3-5
by 4-5 microns, uniguttulate (guttulae 3 microns), hyaline under the
microscope.
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On needles under Tsuga heterophylla, Pseudotsuga taxifolia, and other
coast conifers. November.

OREGON. Coos County : Coos Head, Charleston, M. Doty 3014 (MD).
At least two of the sporophores from this collection were arising from

the needles of Douglas fir. The fructifications were growing gregariously
somewhat mixed with C. pulchra. It differs from C. pulchra by its pale
color, indistinct stem, and smaller size and spores ; in the same characters it
likewise differs from C. juncea. The center of the clubs seem to be stuffed
rather than hollow, and this characteristic and the different habitat further
assure its ready distinction from C. juncea. While the spores are smooth and
the clubs more narrow it might be C. Macouni Peck. No authentic or type
material of this species has been available for comparison.

CLAVARIA JUNCEA Fries, Systema Mycologicum 1 :479, 1821; Harper, Mycol-
ogia 10:56-57, Plate 5, 1918 ; Cotton and Wakefield, Trans. Brit. Myc. Soc.
6 :195-196, 1919; Burt, Ann. Mo. Bot. Gard. 9 :60, Plate 10, Figure 98,
1922 ; Typhula juncea in Coker, Clay. of the U. S. and Canada p. 200-202,
Plate 84, 1923.

Fructifications 1.5 mm. by 4-6 cm., simple, filiform, erect from leaves,
smooth ; pallid to yellowish buff ; flesh very thin, hollow above ; apex acute ;
hymenium 45 microns thick, composed of 4-spored basidia 7.5 microns in
diameter; spores hyaline under the microscope, smooth, broadly ovate, 3.8-
4.5 (5) by 9-10 microns.

On redwood, Sequoia sempervirens, needles and the fallen leaves of
Castanopsis chrysophylla and Quercus agrifolia. November and January.

OREGON. Benton County : Beaver Creek five miles south of Philomath,
M. Doty 3163 (MD).

CALIFORNIA. San Mateo County : La Honda road, M. Doty 3248
(MD, TRT). Santa Clara County : Cactus gardens of Stanford Univer-
sity, M. Doty 3401 (MD, TRT, PAC, ORE, OSC, DS).

The author's collections fit the limitations of the species as outlined by
Harper (1918) as well as his description with the exception of the one col-
lection found to be growing on redwood needles. The nature of the club
and absence of any sign of a sclerotium eliminates this species from Typhula
as ordinarily defined, or as applied by Remsburg (1940).

CLAVARIA PULCHRA Peck, Rep't N. Y. St. Mus. 28:53, Plate 1, Figure 10,
1876; Burt, Ann. Mo. Bot. Gard. 9 :57, Plate 10, Figure 93, 1922 ; Coker,
Clay. of the U. S. and Canada p. 58 ff, Plates 1, 6, 13, and 82, 1923 ; C.
persimilis Cotton, Trans. Brit. Myc. Soc. 3 :182, 1909; Cotton and Wake-
field, Trans. Brit. Myc. Soc. 6:192, 1919.

Fructifications simple, rarely branched above, 4-7 cm. tall by 2-4 mm.
broad, terete and solid or hollow and flattened, often longitudinally grooved;
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stipe portion lighter in color, often scurfy hairy; tips mostly blunt; taste
pleasant, odor none ; color Deep Chrome to Mikado Orange, fading to tints
of these, very base whitish-mycelioid; flesh yellowish, drying bright colored
on the surface ; hymenium up to 75 microns thick ; sterigmata 4, stout, up
to 9 microns long; spores unequally ovate, smooth, or sparsely finely tuber-
culate, 4-5 by 5-6(7.5) microns.

Among mosses and needles in coniferous woods. October through
December.

OREGON. Benton County : Beaver Creek, M. Doty 3156 (MD, TRT).
Coos County : Coos Head, M. Doty and H. C. Luce 3013 (MD, TRT) ;
Coos Head, M. Doty 4075, 3023 (MD). Lane County : (MD 998) ; lower
Cascades along the Willamette River, M. Doty 3156 (TRT, MD). Linn
County: Wm. B. Cooke 9946 (CINC) ; South Santiam Pass, F. P. Sipe
(MD 2826) ; South Santiam Pass near Fish Lake junction, M. Doty
3154 (MD).

There are several species of small yellow clavarias of simple form that
are difficult to distinguish. The author's fungus is not differently colored at
the tip, a point distinguishing this species from many otherwise almost indis-
tinguishable forms. The spores are smooth or finely roughened, eliminating
the possibility of its being classified as C. inaequalis. It does not differ from
Cotton's description of C. persimilis except that the apices are not acute in
the author's use of the word. Its simplicity separates it from C. corniculata
Schaeffer, whose different spores and lighter color when dry make them
inconf usable.

CLAVARIA APPALACHIENSIS Coker, Clay. of the U. S. and Canada p.
53-54, Plates 10 and 91, 1923. ,

"Plants simple, single or rarely caespitose in groups of 2-4, gregarious in
small numbers ; height 3-9 cm., the stem very distinct and sharply defined,
1-4 cm. long, terete, smooth and shining, lemon yellow except for the whitened
and subtomentose base. Club 2-5 cm. long, 1.5-5 mm. thick, straight or
bent, equal, terete or less often compressed, delicately but very distinctly and
regularly ridged and furrowed longitudinally (as in C. nigrita) ; color vary-
ing from pale fleshy yellow to light cream or creamy yellow, the rounded tips
concolorous, then fading brownish. Flesh of the club concolorous, very
tender and brittle, snapping clean at an angle of 45°, solid but usually soon
hollowed by grubs, stem tough and pliable, not breaking when bent on self,
with a cartilagenous rind and softer center. Taste and odor none.

"Spores (of type) white, smooth, subspherical, 4.8-6.5 by 5.5-7.2 mi-
crons, with large oil drop and a distinct mucro. Basidia 4-spored or (a few)
2-spored, 7.3-8.5 microns thick. Threads of flesh parallel, about 4.8 microns
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thick under the hymenium, larger toward the center, where they are about
14 microns thick on an average."

Among oak, Quercus Garryana, and Port Orford cedar, Chamaecyparis
Lawsoniana, and other conifer needles, and one collection from a fir log.
December and January.

OREGON. Coos County : Coos Head, M. Doty 3158 (MD). Benton
County : five miles south of Philomath, M. Doty 721 (MD) ; Greasy Creek,
Wm. B. Cooke 9761 (CINC).

Comparison of the author's material with authentic material from Dr.
Coker (CNC 5861) and with a collection from Dr. L. 0. Overholts (PAC
20278 and 21299) shows ours to be this species and the same as the eastern
material. This species dried differs from C. pulchra in that the fructifica-
tions are now pale buffy whereas our C. pulchra specimens are Orange
Yellow even when dried.

CLAVARIA VERMICULARIS Swartz ex Fries, Systema Mycologicum 1:484,
1821; Cotton and Wakefield, Trans. Brit. Myc. Soc. 6 :183, 1919 ; Burt,
Ann. Mo. Bot. Gard. 9 :48, Plate 9, Figure 74, 1922; C. vermiculata in
Coker, Clay. of the U. S. and Canada p. 45 ff, Plates 5, 6, and 82, 1923.
Plate 9.

Fructifications 6 to 15 (25) cm. tall and 2-4 cm. in diameter, simple,
rarely branched and then fascicled or appressed so as to be separated only
by grooves in the thus larger club, caespitose with a few scattered solitary
members, becoming delicately costate, with increasing size folded or flattened,
solid (in author's) ; apices blunt; flesh hygrophanous very fragile; odor
humicolous ; no taste ; color white throughout but with some sulphur yellow
stains ; hymenium 40 (Coker) to 60 microns thick, composed of 4-spored
basidia about 30-35 by 6-7.5 microns ; spores smooth, hyaline under the micro-
scope, white in prints, globose or subglobose, 4.5-5 microns.

Characteristically found in grassy places at the edges of brushy or
woodsy areas. October and November.

OREGON. Linn County : a few miles above Cascadia, M. Doty 948
(MD) ; Clear Lake road, F. P. Sipe (MD 2823) ; Santiam Pass, L. F. Roth
(MD 3159). Lane County : five miles east of McCredie Springs, M. Doty
995 (MD, TRT). Benton County : Corvallis, mixed woods, S. M. Zeller
(OSC 6039) ; three miles north of Corvallis, Helen M. Gilkey (MD 3160).
Yamhill County : (OSC 6044). Hood River County : Wm. B. Cooke 9666
(CINC).

The clear white color, growth habit, and the tender watery flesh that al-
most dissolves when chewed distinguishes this rather common species macro-
scopically in the field from all the rest. Often the clubs will have a bright
yellow stain on them. This stain is not produced by bruising and its origin
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or cause is unknown. Fawcett (1939, 268) reports the spores of Australian
specimens to be 3 to 5 microns in diameter, while American specimens are
quite regularly 4.5 to 5 microns.

CLAVARIA FUSIFORMIS Sowerby ex Fries, Systema Mycologicum 1:480,
1821; Cotton and Wakefield, Trans. Brit. Myc. Soc. 6:184, 1919 ; Burt, Ann.
Mo. Bot. Gard. 9 :44, 1922 ; Coker, Clay. of the U. S. and Canada p. 54 ff,
Plates 11, 12, and 82, 1923; Kauffman, Papers Mich. Acad. Sci., Arts and
Letters 5 :118, 1925.

After Coker : "Plants simple, usually densely fascicled, about 3-7 cm.
long or rarely up to 18 cm. long, cavernously hollow unless flattened and then
often not hollow, cylindrical or more often flattened and grooved on the
sides, at times broadest near the tip and narrowly spatulate, again more
tapering, abruptly or gradually pointed, 2-12 mm. wide above the middle,
tapering downward to a slender, paler base about 1.3-2 mm. thick, which is
not sharply defined from the club. Not rarely the plants are much contorted
and fantastically curved, resembling at times a ram's horn. Color a deep
primrose yellow, or duller brownish yellow, the tip or the whole becoming
water-soaked and brownish in age, the very base light yellow and somewhat
incrassated. Color unchanged or darker in drying. Texture moderately
brittle, cracking at a bend of 45° but not snapping clean. Taste bitter and
farinaceous, disagreeable (lost on drying) or varying to quite mild.

"Spores light yellow ( fading to cream color in the herbarium) or in
some collections white, subspherical with a smaller mucro, 5.1-6.7 microns
in diameter. Basidia club-shaped, about 7.5 microns thick, mostly 4-spored,
but usually also some 2-spored in the same plant, the sterigmata about as
long as the diameter of the spores."

Known from the West only by one collection from Mt. Hood, Hood
River County, Oregon, but in the East reputedly among mosses and on hu-
mus in woods.

Burt wonders whether there is such a species well defined in the United
States. Coker describes a fungus with somewhat different microscopical
characters, but it is very likely this species.

CLAVARIA GLOBOSPORA Kauffman, Papers of the Mich. Acad. Sci., Arts
and Letters 8 :148, 1927.
Plate 2, Figure 3.

"Fructification simple, 6-8 cm. high, strict, subcylindrical, terete, even,
glabrous, pale 'cream buff' upward, almost 'colonial-buff' (R.) downwards,
solid, fertile portion 1.5-2 mm. in diameter, apex obtuse to subacute, base
inserted and naked, without sclerotium.

"Microscopic characters : spores spherical, 5-6 microns, hyaline, smooth.

Basidia narrowly clavate, 60-65 by 4-5 microns, bi-spored. Cystidia none.
Odor and taste none.
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"It differs from C. appalachiensis Coker in the fact that the stipe is not
yellow and scarcely contrasts in diameter with the fertile portion, nor is it
subtomentose at the base, but inserted and smooth. The clubs are very
nearly cylindrical and even, not in the least ridged or furrowed; the spores
when fresh are truly spherical, and the basidia 2-spored."

In dense coniferous woods on rotten coniferous wood. October or
November.

WASHINGTON. Grays Harbor County : Lake Quiniault, C. H. Kauff-
man, TYPE (MICH).

A fragment from the type in the University of Michigan herbarium is
colored in the Ochraceous Orange series now and the longitudinal wrinkles
on the dry simple fructification are more or less acute. The spores are now
smooth and regularly globose, lightly granular, 5-6.5 microns, and resistant
to staining when treated by the phloxine-KOH technique.

CLAVARIA CRISTATA Holmskiold ex Fries, Systema Mycologicum 1 :473,
1821; Cotton and Wakefield, Trans. Brit. Myc. Soc. 6:173-177, 1919 ; Burt,
Ann. Mo. Bot. Gard. 9 :31, Plate 6, Figure 40, 1922 ; C. cristata Holmskiold
ex Persoon in Coker, Clay. of the U. S. and Canada p. 68 ff, Plates 9, 17,
and 83, 1923, in part.

Fructifications usually under 7 cm. tall, tufted, branched at the base and
usually several times above, erect, spreading, gregarious, from coniferous
duff, usually in well shaded coniferous woods ; branches solid, smooth, tips
blunt to fine or cristate; flesh brittle, homogenous, often somewhat hygro-
phanous, concolorous with surface, drying white, taste slight, odor none;
color white, though quite frequently darkened below by a parasite, drying
ochraceous ; hymenium composed of 2-spored basidia 7.5 by (30) 50-60
microns ; spores subglobose, 7.5-9(11) by 9-11(12) microns, apiculate,
smooth, hyaline, becoming yellow on prints after several months.

In lawns and dense woods as well as open grassy slopes. October
through January.

OREGON. Benton County : Beaver Creek, M. Doty 3081 (MD) ; five
miles south of Philomath, M. Doty 742 (MD) ; four miles west of Philo-
math along Newport road, C. L. Doty 973 (MD) ; North Fork of Oak
Creek, Wm. B. Cooke 9831 (CINC, MD). Coos County : Coos Head,
M. Doty 4077, 3015, 4069 (MD) ; Coos Head, C. L. Doty 3147 (TRT, MD).
Lane County : University of Oregon Campus, M. Doty 421 (MD) ; conifer-
ous woods south of Eugene; Orlin L. Ireland 1570 (MD). Curry County:
eleven miles up Chetco River, Marshall Ross 1019 (MD).

WASHINGTON. Skamania County : Carson, Wm. B. Cooke 9603 (CINC,
MD).
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Following Coker (1923) the following two species and their forms
would all be included within this one species. Quite obviously if one were
to follow the procedure of using spore and hymenial characters alone as the
taxonomic criteria C. cristata would still be a good species (i.e. sensu
Coker). When consideration is lent to form, habitat, and other characters
the collections made from the Northwest must be divided into this and the
two following segregations. C. cristata is the most commonly reported
species in the literature and the one that appears most widely in the United
States. It grows throughout all but the very highest of the life zones, from
the seacoast through the Hudsonian Zone to timber line. Paper, dried after
being rubbed with wet specimens of this species or one of the two following
species, flouresces under long wavelength ultra-violet light. Perhaps other
such criteria if investigated would yield evidence of taxonomic values within
this section of the genus. One such bit of evidence is the nuclear degenera-
tion in C. cinerea as studied by Bauch (1927). Fructifications of this species
almost always dry light yellow.

A variation from C. cristata appears in a collection (MD 973) made
along the Newport road in Benton County from the coniferous forest floor
on October 29, 1940. The fructification has many erect acute branches from
a slender stem below. The form was that of C. Kunzei but the spores were
much larger and the microscopic details are the same as for C. cristata
(Basidia 75 by (6)-9 microns, 2-sterigmate; hymenium 80-100 microns
thick; spores as in the species). In addition to its growth form it differed
from typical members of this species in having a slight bitter taste and a
somewhat cartilagenous stem, which was buffy below. It is perhaps the
C. trichopus of Persoon.

CLAVARIA RUGOSA Bulliard ex Fries, Systema Mycologicum 1:473 -474, 1821;
Cotton and Wakefield, Trans. Brit. Myc. Soc. 6 :185-186, 1919 ; Burt, Ann.
Mo. Bot. Gard. 9 :32, Plate 6, Figure 42, 1922 ; Zeller, Mycologia 21:97,
1929; C. cristata (Holmskiold) Persoon in part in Coker, Clay. of the
U. S. and Canada p. 68 ff, Plates 9, 17, 19, and 83, 1923.

Fructifications typically unbranched below and at the most only once or
twice above, and with very blunt apices ; surface of the branches rugose to
smooth, usually with definite irregular or longitudinal costae; in drying the
fructifications usually become bright yellow to orange (Light Salmon Orange
or more red). Microscopic characters the same as for C. cristata.

OREGON. Benton County : east of Blodgett, M. Doty 863 (MD) ;
Greasy Creek, Saul Rich (MD 663) ; Avery Park, M. Doty 734 (TRT,
MD) ; Beaver Creek, M. Doty 3146 (MD).

CALIFORNIA. Tuolumne County: Yosemite Junction, M. Doty 4232
(MD).
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Most typically this form appears in deeper woods than does the more
branched C. cristata, which has smoother surfaces and nonenlarged apices,
but may be abundant in well watered lawns. Winter months.

CLAVARIA CINEREA Bulliard ex Fries, Systema Mycologicum 1 :468, 1821;
Cotton and Wakefield, Trans. Brit. Myc. Soc. 6:178-179, 1919; Kauffman,
Papers Mich. Acad. Sci., Arts and Letters 5 :118, 1925; Burt, Ann. Mo.
Bot. Gard. 9 :40, Plate 8, Figure 60, 1922; C. cristata (Holmskiold) ex
Persoon in part in Coker, Clay. of the U. S. and Canada p. 68 ff, Plates 9,
17, 19, and 83, 1923.

This species is like Clavaria cristata except as noted below. The fructi-
fications appear in more open woods or in mixed woods more frequently than
does C. cristata. Fructifications often from well developed sterile base or as
in cristata, though often more branched and more slender. Colored in the
Light Drab series of Ridgway and drying ochraceous cinereous to almost
grayish olivaceous. Hymenial and spore characters same as those of cristata.
A difference between these two appears in the more greenish yellow flour-
escence of C. cinerea under long wave-length ultra violet light. The nuclear
phenomena (Bauch, 1927) likewise separate it from other species with like
morphological characters.

In open mixed woods and in dense coniferous woods. October through
January.

OREGON. Linn County: Cascadia, M. Doty 714 (MD, TRT, DS,
ORE) ; South Santiam Pass, F. P. Sipe (MD 2824) ; South Santiam Pass
near junction of Fish Lake road, M. Doty 980 (MD). Benton County :
Corvallis, D. P. Rogers (MD 3150). Coos County : Coos Head, M. Doty
4076, 4071 (MD).

One collection (MD 980) of the above was considerably at variance
with the usual form. The fructifications were up to 15 cm. tall, branched
five to ten times from a small base buried in coniferous duff; larger branches
hollow, smooth or longitudinally costate, particularly when dry; flesh white,
brittle ; taste when dry like stale nuts ; odor none ; color Pallid Quaker Drab
where protected, darker to Light Cinnamon Drab where exposed, whitish to
light yellowish where completely shaded or below the ground line ; drying
about Pale Smoke Gray or Pale Olive Gray. The hymenium was like that of
C. cristata with globose spores 7.5-9 by 7.5-10 microns, hyaline, smooth,
irregular in size. Perhaps this is C. cineroides Atk.

CLAVARIA ORNATIPES Peck, Bull, N. Y. St. Mus. 122 :18 and 160, 1908;
Coker, Clay. of the U. S. and Canada, p. 67-68, Plates 9, 15, and 83, 1923;
Lachnocladium ornatipes (Pk.) Burt, Ann. Mo. Bot. Gard. 9:65 -66, Plate
11, Figure 102, 1922 ; Kauffman, Papers Mich. Acad. Sci., Arts and Letters
5 :118, Plate 2, Figure 1, 1925.
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Fructifications 4 to 8 cm. tall, simple but branching irregularly above
from the distinct, sterile, hispid trunk; branches irregular, terete, blunt,
glabrous, axils acute; flesh solid in fertile branches, toughish with small
central hollow in the stipe; color of the trunks Cinnamon Brown and darker
in age and warty or smooth, but Avellaneous and hirsute when young, fertile
branches pinkish to whitish, darkening with maturity through the Vinaceous
Fawn series until nearly concolorous with the stipe, flesh concolorous with
the surface ; hymenium 60-75 microns thick with all elements densely granu-
lar ; basidia strangulate, 2-spored, 9-11 by (45) 50-60 microns ; spores
typically broadly ovate and 9 by 12 microns or subglobose and 12 to 15
microns, smooth or sometimes slightly irregular and roughened.

On moss covered clay among Ericaceous shrubs, the underbrush under
a dense stand of coastal conifers. November.

OREGON. Coos County : Coos Head, M. Doty 3016 (MD, OSC, ORE).
This species is distinct from all others found in the Northwest by the

sterile hispid brownish trunk, and is often referred to Lachnocladium. The
branching above (rarely are these simple fructifications) is often more or less
palmate with the branches being swollen a bit larger than the trunk. It has
been repeatedly reported from the east coast but this collection and one by
Kauffman from Mount Hood greatly extend its range. The spores of the
western representatives have somewhat larger dimensions than those from
eastern collections but otherwise the western specimens are identical.

CLAVARIA CORNICULATA Schaeffer ex Fries, Systema Mycologicum
1:471, 1821; Cotton and Wakefield, Trans. Brit. Myc. Soc. 6 :181, 1919;
Burt, Ann. Mo. Bot. Gard. 9:38, Plate 7, Figure 55, 1922; C. muscoides,
Coker, Clay. of the U. S. and Canada p. 88 ff, Plates 9, 21, and 83, 1923;
Fawcett, Proc. Roy. Soc. Victoria 51 :4-5, Plate 1, Figures 1 and 2, 1938;
not Zeller, Mycologia 14:177, 1922.

Fructifications slender, up to 8 or 9 cm. tall, branching at the base and
then 4 to 6 times above, from coniferous duff; branches hollow, smooth,
terete, those of second and third orders long while those of succeeding orders
short giving this fungus the appearance of fascicles of fairly simple struc-
ture; flesh thin white, or at least white when dry; odor and taste none or
indefinite ; color Apricot Yellow to Cream Buff, drying Salmon Buff to Cin-
namon Buff with the base remaining white and the ultimate, short, inflexed
tips often blackened ; hymenium composed of a few swollen tipped, sterile
structures and 4-spored basidia 9-10.5 by 60-75 microns ; spores white with
conspicuous apiculi, spherical, 7-7.5 (10.5) microns in diameter, smooth.

On humus under open stands of Douglas fir, Pseudotsuga taxifolia.
January.
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OREGON. Linn County : Peoria road, Wm. B. Cooke 9948 (MD,
CINC, OSC, ORE).

The spores of the one collection seen from Oregon had conspicuous
cylindrical apiculae that seemed to be formed first and then the spore body
was formed later by the swelling out of one end of this cylindrical apiculus
so that when mature the sterigma was seen to attach to the side of the apicu-
lus at about its middle. Zeller reported this species from Oregon but the
packet in the Oregon State College herbarium (OSC 1972) now contains
only C. myceliosa Pk. This species is peculiar in being the only distinctly
ochraceous branched species with large globose white spores. The compara-
tively large hollow center of the stems and the simple appearance further sep-
arate this species macroscopically from other species found in the Northwest.

CLAVARIA KUNZEI Fries, Systema Mycologicum 1 :474, 1821; Cotton and
Wakefield, Trans. Brit. Myc. Soc. 6:177-178, 1919 ; Burt, Ann. Mo. Bot.
Gard. 9 :29, Plate 5, Figure 36, 1922 ; Coker, Clay. of the U. S. and Canada
p. 95, Plates 29 and 84, 1923.

Fructifications 5-12 cm. high, branched, isolated or gregarious, brittle,
ivory to creamy white, base sometimes pink; smell none, taste pleasant; stem
usually distinct, 1-2 cm. long, 3-5 mm. thick, but sometimes absent; branching
irregularly dichotomous or irregular, loose or rarely compact, the branches
erect or spreading, cylindric or slightly compressed, often elongated, 2-5 mm.
thick, even, solid, axils lunate, apices blunt or pointed ; hymenium, of basidia
with 4 sterigmata ; spores hyaline, globose, even, 3.5-4.5 microns in diameter,
minutely apiculate.

Usually on bits of rotten wood in deciduous woods but rarely collected
in coniferous woods. November through January.

CALIFORNIA. San Mateo County : Searsville, W. R. Dudley 89 (DS,
MD).

Though there are other specimens in the herbaria collected in California
and C. Kunzei has been reputedly collected in the Northwest the author has
been able to find none of these later collections. The above description is
taken from Burt and follows closely that found in Cotton and Wakefield's
paper.

CLAVARIA CROCEA Persoon ex Fries, Systema Mycologicum 1:472, 1821;
Coker, Clay. of the U. S. and Canada p. 107, Plates 28 and 84, Figures 26,
27, and 28, 1923.
Plate 3, Figure 15.

Fructifications 2 to 5 cm. in height; branching 3 or 4 times, the branches
much alike and not different from the trunk; branches erect, spreading,
terete, axils broad and rounding, tips blunt ; color Pale Orange Yellow, Maize
Yellow, or Light Buff above to white below; no change upon bruising, and
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drying Chamois to Pinkish Buff ; fleshy with no marked odor or taste, drying
hard and brittle; hymenium thin, 20 microns thick where simple or up to 55

or 60 microns ; sterigmata typically 4- but some 2-spored, 1.5 to 3 microns
long; spores hyaline under the microscope, globose, 3 by 4 (3-4 by 3-4.5)
microns, distinctly sparcely echinulate, verrucose or smooth.

Humicolous in coniferous woods. November.
OREGON. Coos County : Coos Head, M. Doty 3028, 3029 (MD, OSC

[No. 3028 only]) ).
This species is regarded here as C. crocea though only a few of the

sporophores were as brightly colored as indicated in Coker's descriptions. The
form is very much like that in Coker's Plate 28 and the microscopic charac-

ters agree closely. It seems to us to be very close to C. Kunzei and some
fructifications in some collections were nearly white below or only pale yel-

low. From C. gracilis, and to some extent from C. Kunzei, it may be dis-
tinguished by the smaller growth habit and the yellow to orangish colorations.

CLAVARIA GRACILIS Persoon ex Fries, Systema Mycologicum 1:475, 1821;
Coker, Clay. of the U. S. and Canada p. 169, Plates 64 and 88, 1923; Kauff-
man, Papers Mich. Acad. Sci., Arts and Letters 5 :118, 1925 ; Fawcett, Proc.
Roy. Soc. Victoria 51:17, Plate 5, Figures 1 and 3, and text Figure 1,
1938. C. flavuloides Burt, Ann. Mo. Bot. Gard. 9:28, Plate 5, Figure 34,
1922.
Plate 3, Figure 21.

Fructifications branched up to 9 to 12 times, 1 to 6 cm. broad by 3 to 7

cm. tall ; branches spreading delicate, toughish, terete, 1 to 2 mm. in diameter
as is the trunk below, which arises from white mycelial strands ; colored

white throughout, becoming Pale Yellow Orange through Cream, color in
age dull ochraceous ; flesh whitish, odor sweet but not aniselike, taste faint,
tasteless and odorless when dry; hymenium 45-55 microns thick, composed

of 4-spored basidia 4.5-5.5 microns broad ; spores yellow in mass, light ochra-

ceous to almost hyaline under the microscope, roughened, 3-3.2 by 5.2-6
microns, ovate-elliptical.

Amongst needles and mosses under conifers. November.
OREGON. Benton County : Beaver Creek, M. Doty 3136 (MD, TRT,

CINC). Coos County : Coos Head, M. Doty 3026 (MD).
This fungus has the appearance of a much branched specimen of

C. myceliosa from which it is to be distinguished by its different spores and

white color. It may be distinguished from other closely related members of
the genus by the lighter color when dried, as well as by its delicate nature.

CLAVARIA ACRIS Peck, Rept. N. Y. St. Mus. 54:155, Plate H, Figures 37-39,
1901; Burt, Ann. Mo. Bot. Gard. 9 :23, Plate 5, Figure 30, 1922 ; Coker,
Clay. of the U. S. and Canada p. 162, Plate 89, Figure 11, 1923.

Plate 3, Figure 20.
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Fructifications up to 5 or 6 cm. high by 5 cm. broad, branched about 5
to 7 times from the short, terete, delicate, glabrous, stem portions above
ground that fuse in the duff into a comparatively much larger base arising
from white mycelium, axils rounded; all branches gently tapering to the
slender apices, drying smooth and terete; flesh solid, toughish flexible even
when dry, whitish to concolorous above ; taste acrid not bitter when fresh
and faintly acid when dry, odor not noticeable; color "reddish incarnate" in
the type description, ours Capucine Buff from the whitish base, with Capucine
Orange tips (Burt says the type dried is pinkish buff now and was between
Capucine Orange and Cinnamon Buff when fresh ; the author's, also, are now
a light pinkish buff color) ; hymenium composed of 4-spored basidia ; spores
ochraceous, minutely echinulate to nearly smooth, ovate to elliptical, 3.5-4.5
by 5-7.5 (8) microns but mostly 3.5-4 by 5.5-6.3 microns on the slide marked
"type" in L. 0. Overholts' herbarium made from the reputed type in the
Albany (N. Y.) Herbarium.

Rotten wood in coniferous forest. October and November.
OREGON. Benton County : Beaver Creek, M. Doty 3132 (MD).
NEW YORK. Franklin County : Floodwood, Peck TYPE in Albany

Herb. (PAC [only a slide of the supposed TYPE seen] ).
IDAHO. Bonner County : Priest River, James Weir 15967 (MO

57690).
PENNSYLVANIA. Alleghaney County : Glenshaw, Falls River Woods,

L. K. Henry 3023 (CM, MD).
MASSACHUSETTS. Suffolk County : West Roxbury, Ann Hibbard (MO

574559).
In addition to the author's specimens collected in coniferous woods along

a roadbank we have seen two other collections whose spores are the same as
those of the type material mentioned and which look very much like the
photo-illustration of the type in Burt's monograph. These collections are in
the Missouri Botanical Garden Herbarium numbered 57459 and in the
herbarium of L. K. Henry, or the Carnegie Museum in Pittsburg, under the
number 3023. Other material seen in the Missouri Botanical Garden Her-
barium collections, in the author's own collection, and elsewhere, is a different
entity that has a different gross aspect, dries darker, and has spores nearly
smooth and up to 10 or 12 microns long and 3.5 to 4.5 microns broad. These
latter include those Coker credits to Weir's Idaho collections.

CLAVARIA DECURRENS Persoon, Myc. Europ. 1:164, 1822; Coker, Clay. of
the U. S. and Canada p. 174, Plates 66, 88, and 92, 1923.

Fructifications delicately branched up to 3 cm. high from subiculoid,
now pinkish, mycelium on coniferous needles ; according to Coker dull
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creamy white when fresh but now dull brown and hard ; taste and odor none;
hymenium of 4-spored basidia, 4-6 microns broad; spores 2-2.5 by 4-4.5

microns (the author's), light ochraceous under the microscope, elliptical,

echinulate.
Humus in dense coniferous woods. September and December.
OREGON. Benton County : Alsea Mountain, M. Doty 3368 (MD).
CALIFORNIA. San Mateo County: Santa Cruz Mountains, W. R. Dud-

ley 266 (MD, DS).
Several collections from the Northwest have been only tentatively placed

here. One collection, however, (W. R. Dudley 266) in the Dudley Her-
barium of Stanford University collected on redwood (Sequoia sempervirens)
needles in the Santa Cruz Mountains is surely this species and so insures its

representation at least on the west coast. Another collection (MD 3368)
referred here was, as gathered, nearly buried in rotten wood and duff along

a dark ravine under Douglas firs (Pseudotsuga taxifolia) in Benton County,
Oregon, in September.

CLAVARIA MYCELIOSA Peck, Bull. Tor. Bot. Club 31:182, 1904; Burt. Ann.
Mo. Bot. Gard. 9 :29, Plate 6, Figure 37, 1922; Coker, Clay. of the U. S.
and Canada p. 178, Plate 88, 1923; Zeller, Mycologia 21:97, 1929.
Plate 3, Figure 18.

Fructifications (1)3(5) cm. broad by (2)4(7) cm. high, branched
abruptly from the slender base about five to eight times, growing from
copious white rhizomorphic mycelial strands in coniferous duff; branches
spreading, slender, usually under 1 mm. in diameter, solid ; flesh white, taste
bitter, with little odor; concolorous throughout, Ochraceous Buff, Honey
Yellow, Bronze Yellow, or Yellow Lake of Oberthiir (1905) ; Pale Yellow
Orange, Warm Buff, or Cinnamon Drab of Ridgway; no bruising colorations
or natural green colors present ; hymenium about 25-30 microns thick, com-
posed of basidia 15-22 by 4.5(6) microns ; sterigmata 4 (rarely 2 or 3),
about 2-5 microns long; spores echinulate (rarely nearly smooth), ochrace-
ous, (2)2.5-3.5(4) by (3.5)4-5(6) microns, ovate to subglobose, often
clumped in fresh mounts.

In coniferous woods on humus, particularly noted under Pseudotsuga
taxifolia, Tsuga heterophylla, Abies grandis, and Sequoia sempervirens.
October through February.

OREGON. Benton County : Beaver:Creek, M. Doty 3155 (MD), 3134
(MD), 3135 (MD, TRT) ; Beaver Creek, M. Doty and Bob Bennett 3080

(MD) ; five miles south of Philomath,M. Doty 755 (MD) ; under firs, S. M.

Zeller (OSC 1972) ; Corvallis, D. P. Rogers (MD 3125) ; (OSC 6027,
7867) ; (MD 666, 780) ; Wm. B. Cooke 9751, 9985, 9832 (CINC).
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CALIFORNIA. Marin County : Muir Woods, Dale Parks (H. E. Parks
2694, UC 253980, MD [fragment] ).

The investigation of numerous collections of this species shows the type
description to differ from average collections of this species from the North-
west in having smaller spores. Peck's original description says the spores
are "subglobose 4 microns long ;" likewise Northwestern fungi are usually
more branched than the type description would lead one to believe, and often
quite dichotomously so. It is common in all coniferous woods of the North-
west and usually is referred to C. flaccida but may be differentiated by the
smaller, echinulate spores. Peck's type collection was from the hills about
Stanford University, California, where it was growing on redwood needles.

CLAVARIA ABIETINA Persoon ex Fries, Systema Mycologicum 1 :469, 1821;
Cotton and Wakefield, Trans. Brit. Myc. Soc. 6:174-175, 1919; Burt, Ann.
Mo. Bot. Gard. 9 :20-21, Plate 5, Figure 28, 1922 ; Coker, Clay. of the U. S.
and Canada p. 179, Plates 68, 69, and 89, 1923; Clavaria flaccida Fries in
Cotton and Wakefield, Trans. Brit. Myc. Soc. 6:175, 1919; Burt, Ann. Mo.
Bot. Gard. 9:26, Plate 4, Figures 25 and 26, 1922; C. abietina Fries form
flaccida in Coker, Clay. of the U. S. and Canada g. 184-186, Plates 70 and
88, 1923.

Fructifications 4 to 7(8) cm. tall, much branched from coniferous duff,
rotten leaves or wood, branching about six or eight times into slender,
straight, upright, ramulae that wrinkle longitudinally when dry, semiradicat-
ing below when on the ground; branches solid becoming very hard and brittle
upon drying, tips concolorous (or green), often staining blue-green where
bruised; color deep ochraceous or olivaceous often with tips Kildare Green
or Turtle Green, or the acute axils this color, darkening through Olive Ochre
to Wood Brown and darker to Auburn below; flesh tough, bitter or moldy-
tasting when dry, little odor, white when fresh, brownish when dry; hymen-
ium composed of 4-spored basidia 35-45 by 7-8 microns ; spores distinctly
ochraceous, mostly 4.5 to 5 by 7.5-10 (12) microns, verrucose to smooth.

Mostly on coniferous humus but one collection made about rotten oak
wood under deciduous trees. October through January.

OREGON. Benton County : Beaver Creek, M. Doty 3138, 3079 (MD) ;
Avery Park, M. Doty 780 (MD, ORE, PAC). Lane County : under oaks
five miles west of Eugene, C. and M. Doty 3116 (MD) ; Blue River, Bob
Bennett (MD 3003). Linn County : South Santiam Pass, M. Doty 3129,
985, 963 (MD). Coos County : Coos Head, M. Doty 3141 (MD). Douglas
County : Wm. B. Cooke 9843 (CINC).

No consistency in the presence of a green stain has been found; though
it has been found on some juvenile and some mature fructifications of several
otherwise "nongreen" colonies growing on a number of different substrata.
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Perhaps the sporophores of this fungus pass through a green staining stage
in their development. The spores tend to cling together in two's and four's
especially when not quite mature.

CLAVARIA SUBDECURRENS Coker, Clay. of the U. S. and Canada p. 172,
Plates 65 and 89, Figures 1 and 2, 1923.

Fructifications small, branched about three or four times from a trunk-
like base, up to 4 cm. high; color pale dull ochraceous with lavender or blue-

ish tips at least when old; taste slightly acid, no odor ; hymenium composed

of 4-sterigmate basidia, slender, up to 40 microns long; spores rough, nar-
rowly elliptic, ochraceous, 4.5 by 8-9.5 (Coker 2.5-3 by 5.9-7) microns.

Coniferous duff, cones and twigs in the higher Cascades. September
and October.

OREGON. Linn County : South Santiam Pass near Fish Lake junction,
M. Doty 955 (MD), 958 (MD, OSC, ORE). Lane County : Salt Creek
Falls area, C. and M. Doty 2773 (MD).

WASHINGTON. Klickitat County : Troutlake, Wm. B. Cooke 9622
(CINC, MD).

A small crested form growing on the needles under hemlocks and firs
in the high mountains referred to this species though it differs from the type
description in having larger spores and the tips are more dull blue-green
than lavender. Macroscopically it differs from the Clavarias we have re-
ferred to C. byssiseda in being darker colored when fresh, and in its smaller
less branched habit; likewise macroscopically it differs from C. decurrens by
its darker colors, different tips, and faintly acid taste.

CLAVARIA APICULATA Fries, Systema Mycologicum 1:470, 1821; Coker,
Clay. of the U. S. and Canada p. 157, Plates 39 and 88, Figures 2-5, 1923;
Seaver and Shope, Mycologia 27 :647, Figure lb, 1933 ; C. Tsugina Peck,
Bull. N. Y. St. Mus. 67:27, 1903.
Plate 3, Figure 19.

Fructifications up to 6 cm. high, branched about four to six times ;
branches slender (i.e. usually under 3 or 4 mm. thick), from copious mycel-

ium, tips acute, light in young specimens but usually drying concolorous ;
flesh white, solid, bitter, odor none, hard and brittle when dry but tough and
not breaking when bent back upon itself if fresh ; color nearly concolorous
except light tips (greenish yellow to white), whitish when very young but

soon becoming dull ochraceous brown to Dark Fawn, sometimes Calla Green
below, upon drying some lower branches often becoming dull Mahogany Red

as though a bruising coloration, when dried the whole usually becomes Avel-
laneous or as light as a dull Naples Yellow and concolorous then except for
the hard tips, which may be darker or remain light or concolorous ; hymenium
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of 4-spored basidia 36-45 by 7.5 microns, with straight sterigmata 6 to 9
microns long; spores light ochraceous under the microscope, nearly smooth
to sharply and minutely warted, 4-5(6.4) by (8.5)9.5-10(12) microns.

From forest litter in the Cascades. October and November.
OREGON. Lane County: Willamette Pass, F. P. Sipe 201 (MD, ORE),

4 (PAC, MD 3318, ORE). Linn County : South Santiam Pass near Fish
Lake junction, M. Doty 984 (TRT, MD). Hood River County : Wygant
State Park, Wm. B. Cooke 9668 (CINC, MD).

This small Clavaria usually grows in groups on coniferous needle beds
lining the fallen limbs and tree trunks in the higher forests. It branches
quickly from the base, which arises from large quantities of white conspicu-
ous mycelium. Often the branches are somewhat flattened and then these
flattened surfaces have an invading sterile area from the axil below. This
species may be distinguished from others by the growth habit, white tips,
and the fact that it dries evenly dark instead of remaining light-ochraceous
as does C. stricta.

Comparison of material shows it to be the same as Coker's collection
from the New York Botanical Garden illustrated in his monograph, and also
the same as number PAC 21261 in the herbarium of L. 0. Overholts. The
spores from the author's collections are generally smoother and broader than
those of eastern specimens examined. Most all of the author's collections
have been made from coniferous wood. A slide from L. 0. Overholts'
herbarium of C. Tsugina Peck marked "probably type" shows the spores to
be nearly hyaline, smooth to closely and minutely tuberculate and 4-5 by
8.5-9.5 microns. Very likely Coker is correct in considering C. Tsugina a
synonym of C. apiculata for at least the spores seem to be the same in the
two species.

CLAVARIA PINICOLA Burt, Ann. Mo. Bot. Gard. 9:25, Plate 5, Figure 32,
1922; Coker, Clay. of the U. S. and Canada p. 161, Plate 91, Figure 11,
1923.
Plate 3, Figure 16.

Fructifications up to 3 cm. tall, branches less than 2 mm. thick, irregu-
larly, some nearly trichotomously or dichotomously branched very divari-
cately from white stringy mycelium on deciduous wood ; mycelial strands
often erect passing almost imperceptibly into fertile branches above ; branches
remaining terete and smooth when dried; in color Buff Pink or towards the
Drab series in parts ; no odor; slight bitter taste when fresh; little or no taste
or odor when dry; spores ochraceous, smooth, (4.5)- 5 -(5.5) by (7.5) -8 -9-
(9.5) microns, broad ellipsoid.

On conifer logs and trash as a rule but one collection seen growing from
maple, Acer macrophyllum, twigs. October through November.
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OREGON. Lane County : Obsidian Trail to Sunshine Shelter, C. and M.
Doty 3126 (MD) ; under logs near McCredie Springs, F. P. Sipe 237 (ORE,
MD) ; five miles east of McCredie Springs, M. Doty 3004, 999 (MD).
Benton County : Beaver Creek, M. Doty 3139 (MD). Linn County : South
Santiam Pass, M. Doty 958 (MD).

IDAHO. Bonner County : on piece of Pinus contorta log, Priest River,
James Weir 16946, TYPE ( MO 57689).

CALIFORNIA. Siskiyou County : Mt. Shasta, Wm. B. Cooke 15667
(CINC, MD).

The spores and macroscopic characteristics of the author's collections
agree completely with a part of the type from the Missouri Botanical Garden
Herbarium. The fragment of the type seen was about Avellaneous but in
places more reddish to Onion Skin Pink or darker, and then yellowish prui-
nose in other parts. The spores were ochraceous under the microscope and
averaged about 4.5-5.5 by 9.5 microns, smooth. The author has maintained
this species distinct from C. apiculata for the reason that the spores in the
author's collections are always smooth and are distinctly broader than those
of C. apiculata.

CLAVARIA LONGICAULIS Peck, Bull. Torr. Bot. Club 25:371, 1898; Burt.
Ann. Mo. Bot. Gard. 9 :17-18, Plate 2, Figure 8, 1922 ; Coker, Clay. of the
U. S. and Canada p. 187 ff, Plates 72-74, 89 and 90, 1923.
Plate 3, Figure 14.

Peck's description "Stem slender, solid, sparingly and irregularly or
sparingly branched, the tips blunt, the whole plant dark brown when fresh,
externally dark ochraceous when dry, longitudinally and somewhat irregu-
larly wrinkled ; spores ochraceous, ovate or subelliptical, minutely roughened
or echinulate, 6-7.5 microns long, 4-5 microns broad."

On rotten coniferous wood nearly buried in deciduous leaves. No-
vember.

OREGON. Lane County : Kitson Springs, M. Doty 3131 (MD).
This collection is referred to this species though the spores are tuber-

culate or with truncated echinulae rather than being nodulose as those illus-
trated by Coker. In L. 0. Overholts' herbarium (and in the author's herbar-
ium too) there is a collection (PAC 21680) that has the same spores and
general appearance as the author's. This species is not C. Murrilli Coker
nor entirely the same as C. longicaulis Peck as shown by the spores. Whether
it is an undescribed species or a mere variety must be shown by subsequent
collections of more abundant and better material.
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CLAVARIA TESTACEOVIOLACEA sp. 210V. Fructificatio ad altitudinem trium
centimetrorum, supra ostendens impari intervallo duos vel tres ramulos, apicibus acutos,
pluridentatos, plerumque complanatos et ad apices ampliores; axillae rotundatae sine
superficiebus villosis; color "Blood-Red-Brown" vel pallidior vel etiam "Light Reddish
Salmon," plerumque "Pale Lilac," "Lilac Mauve," vel "Parma Violet" (Oberthur
1905); caro amara sine odore, alba, ostendens contusa solum colorem fuscatum; hyme-
nium 110 µ crassum, ex paraphysibus basidiisque 7.5.8.5 µ latit. compositum; sterig-
mata 4, erecta, tenua, 7-10 g longit.; sporae leviter ochraceosae, (8)9-10-(12) µ longit.
3.8-4.5(5) g latit., ellipsoideae, aliquae non asperatae aliquae plus vel minus verrucosae
saepe vacuolem sphaeralem ostendentes.*
In pratulis sub Ulmis americanis. Corvallis, Oregon. Mense Novembri et Decembri.
Plate 4, Figure 28, and Plate 6, A.

Fructifications up to 3 cm. tall, above irregularly branched two or three
times ; the tips acute, pluridentate ; branches usually flattened and larger
above, solid, smooth ; axils rounded, with no plushlike areas ; color Blood-
Red-Brown or lighter to Light Reddish Salmon, often becoming nearly Pale
Lilac, Lilac Mauve or Parma Violet (Oberthiir, 1905) ; flesh bitter, no odor,
white, no bruising stain other than darkening; hymenium 110 microns thick,
composed only of paraphyses and basidia 7.5-8.5 microns broad ; sterigmata
4, erected, 7-10 microns long, slender ; spores light ochraceous, (8)9-11(12)
by 3.8-4.5(5) microns, elliptical, nearly smooth to evenly verrucose, often
with a spherical vacuole.

In lawns under American elms. November and December.
OREGON. Benton County: Oregon State College Campus between

Snell Hall and the Greenhouses, S. M. Zeller, COTYPE (OSC 13515 MD),
M. Doty TYPE 661 (MD, TRT, PAC).

The different colors and broader spores separate this from the only
other similar species, Clavaria testaceoviridis. Odor, when dry, sweet and
strong and now in the herbarium the fructifications are smooth and very little
wrinkled or shrunken and about Vinaceous Tawny, Cacao Brown, or darker
to about Indian Red (Ridgway). The flesh is still bitter, tough, hard, and
now "pallid" whitish. From the spores and growth habit it is clear that this
species belongs in the portion of the subsection Formosa of CLAVARIELLA
typified in the West by C. testaceoviridis, C. stricta and C. suecica.

The descriptions of the nineteenth century, such as those of Berkeley,
are not complete enough to separate the species described. When no type
material is available one cannot recognize the entities named, and in some
groups even if type material were present one could not recognize it as dis-
tinct from closely related species without a knowledge of its substratum and
fresh condition. This is particularly true among the members of the For-
mosa and Gracilis subsections of the section CLAVARIELLA. In most cases
one of these "old" descriptions can be made to fit seemingly new things such
as this speciesof course not without paining one's consciencebut in this
case not even this could be done.

* The author is indebted to Dr. Donald McKenzie of the German Department of Stanford Uni-
versity for this Latin diagnosis.
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CLAVARIA TESTACEOVIRIDIS (Atkinson) comb. nov., C. testaceo-
flava Bres. variety testaceoviridis Atkinson, Ann. Myc. 6 :58, 1908; Burt,
Ann. Mo. Bot. Gard. 9 :20, Plate 3, Figure 17, 1922 ; Coker, Clay. of the
U. S. and Canada p. 146, 1923.
Plate 4, Figure 24, and Plate 8.

Fructifications up to 3 cm. tall, terricolous, branched below from a
small compound base at the ground level, then erect and unbranched for
about .5 cm., branched then about three times with the ultimate tips pluriden-
tate, the whole stout and compact, sometimes branches enlarged above ;

branches smooth, terete or flattened, hollow from far down in the stem out
into the tips (in author's collection) ; color Light Pinkish Cinnamon to
Chamois, becoming Burnt Umber where bruised, tips Pale Yellowish Green
or Sky Green ; drying Pinkish Buff to Snuff Brown or Bister, losing all
green coloration ; flesh of branches tough, fleshy-cartilagenous, odor none,
taste bitter, drying hard and brittle ; hymenium about 45-60 microns thick,
composed of 4-spored basidia ; spores Pale Yellow Orange in mass, nearly
hyaline under the microscope, mostly 3.75 by 10.5 (3.2-3.8 by 9-11) microns,
verrucose, thin-walled, elliptical, sometimes curved if long and narrow, col-
lecting in masses in the axils of the branches.

Along rotten fir wood in pastures and in coniferous woods. October.
OREGON. Lane County: Willamette Pass, F. P. Sipe 1 (MD 3367,

ORE) ; Hendricks Park, Eugene, L. F. Henderson 18274 (ORE, MD) ;
Cedar Flat, M. Doty 338 (MD). Benton County : one mile west of Philo-
math along the Alsea Highway, C. Doty 952 (MD).

NORTH CAROLINA. Watauga County : Blowing Rock, A. B. Troyer,
TYPE ( CU 10593).

This fungus fits the description of Atkinson's variety closely. The
author's (MD 952) is like the type description in habit and coloration and
has the same hymenial characteristics as fragments of the type received from
the Atkinson Herbarium at Cornell University through the courtesy of Prof.
H. M. Fitzpatrick. In general, however, the spores of the author's collections
were a bit more smooth than the type and only a few of the spores were over
10.5 microns long. The spores of the type are frequently up to 4.5 by 12
microns, roughened, and nearly hyaline or only very light ochraceous under
the microscope. The other three collections listed above have the same form
and colors but have distinctly smaller spores.

CLAVARIA BYSSISEDA Persoon ex Fries, Systema Mycologicum 1:476,
1821; Coker, Clay. of the U. S. and Canada p. 152, Plates 28, 59, 60, and
87, Figures 12, 13, and 14, 1923.

Fructifications much branched from a scurfy, subiculoid base on and
amongst leaves and woody debris ; color when very young white, branches
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soon becoming cream colored while their growing ends remain white and
usually tipped with green or Horizon Blue; taste bitter, odor slight; hyme-
nium composed only of 4-spored basidia, 7-8 by 40-55 microns ; spores
smooth, oblong, or long-elliptic, light ochraceous, according to Coker 3.7 by
12-13.7 but the author's are shorter and broader being up to 5 microns broad
and as short as 10 microns.

On rotten coniferous wood. September.
OREGON. Union County : La Grande, Margaret Stout 13 (MD 268).
Some of the Clavarias common in the fall in the Hudsonian and upper

Canadian Zones have been tentatively referred here. The author's seem to
differ from Coker's descriptions in the shorter spores. Further the author
believes that two species are represented; though which two is uncertain, the
author feels sure that one or the other must be this species. The author's
collections can be divided into one entity with a dull drab fructification with
white tips when dried and another that dries very light in color throughout,
both having the colored tips when young and growing vigorously. Both line
the sticks and cones in extensive colonies about 3 to 5 cm. high during the
first fall rainy period.

CLAVARIA STRICTA Persoon ex Fries, Systema Mycologicum 1:468, 1821;
Cotton and Wakefield, Trans. Brit. Myc. Soc. 6:174, 1919; Burt, Ann. Mo.
Bot. Gard. 9 :23, Plate 5, Figure 29, 1922; Coker, Clay. of the U. S. and
Canada p. 162 ff, Plates 61, 62, and 88, 1923 ; and Zeller, Mycologia 27:455,
1935.

Fructifications 4 to 8 cm. high, branched from a slender trunk, rooting
by white rhizomorphs from deciduous wood, branching erect and of about
five to seven orders ; branches mostly terete and dichotomous with acute
axils, densely fascicled or strict, becoming attenuated above; flesh bitter
(radishlike according to Fawcett, 1938 :18), white, solid, odor pleasant; color
Cinnamon Buff to fleshy tan according to Coker, darkening where bruised,
drying light ochraceous ; hymenium composed of 4-spored basidia 30 to 40
by 7 to 9 microns ; spores hyaline under the microscope but ochraceous in
prints, (4) -4.5- (5) by 9-10.5 microns, elliptical, roughened.

Mostly erect from coniferous duff but some from rhizomorphs running
into rotten alder or maple wood. September through November.

OREGON. Benton County : Alsea Mountain, S. M. Zeller 7830 (OSC
8699, MD) ; Mary's Peak, S. M. Zeller (OSC 6029) ; coniferous woods, Cor-
vallis, S. M. Zeller (OSC 6032). Hood River County : Wm. B. Cooke 9674,
9668 (CINC). Coos County : Coos Head, M. Doty 3140, 3142, 3137 (MD) ;

Marshfield, under conifers, S. M. Zeller (OSC 8978). Lane County : Salt
Creek Falls, C. Doty 2776 (MD) ; F. P. Sipe 195 (ORE). Linn County:
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M. Doty 962 (MD) ; L. F. Roth (MD 3130). Lincoln County : six miles
west of Burnt Woods, Wm. B. Cooke 9518 (CINC, MD).

WASHINGTON. Klickitat County : Wm. B. Cooke 9623 (CINC).
Coker believes this species to be restricted to deciduous wood as were

two of the author's collections (ORE 195 and OSC 8699). Comparison of
the author's specimens from coniferous duff and wood with those from
deciduous habitats reveals no differences. This species differs from C. apicu-
lata in their respective substrata, different coloration, and growth habits.
The distinction from C. suecica sensu Coker is that that species is often less
branching and does not have such long, strict brancheshowever the axils
are acute and the branches quite straightand it dries lighter in color and
quite soft and chalky as compared to C. stricta. C. flavula would fall here
and very likely C. circinans Peck.
CLAVARIA SUECICA Fries, Systema Mycologicum 1 :469, 1821 ; Coker, Clay. of

the U. S. and Canada p. 168, Plates 63 and 89, Figures 8 and 9, 1923.
Fructifications 4 or 5 cm. high, strictly branched two or three times

from a trunk several of which may arise from a common base, axils and tips
acute, branches smoothly rounded; flesh solid, toughish, drying quite soft
and chalky, whitish, taste slightly bitterish or none, odor none ; color light
ochraceous throughout even when dry, when fresh the Light Buff base giving
way to Napthalene Yellow or Barium Yellow branches or tips that may be
whitish; hymenium 45-55 microns thick, composed of clavate basidia
(30)35-45 by 7.5 microns, bearing 4 straight sterigmata, which are up to 6
microns long, and a few hyphae protruding about 20 microns and 4.5 microns
in diameter; spores light ochraceous, roughened by low papillae or nearly
smooth, immature quadrants often adhering, 7.5-9(10) by 4.5-5.2 (6)
microns.

On coniferous wood and debris in coniferous woods. October.

OREGON. Deschutes County : five miles west of Sisters, M. Doty 3128
(MD). Linn County : South Santiam Highway at Fish Lake junction,
Helen M. Gilkey (MD 962).

The author has these two collections from coniferous wood : in addition
numerous others from the same substratum are referred to C. stricta by the
comparison of colors and the dry character of the flesh only. The author
cannot distinguish between the specimens from coniferous and deciduous
hosts that have been referred to as C. stricta. These collections of C. suecica
compare closely with a part of Coker's collection number 19 from Lake
George, New York.
CLAVARIA GELATINOSA Coker, Clay. of the U. S. and Canada p. 137-139,

Plates 48, 49, 50, and 86, 1923. Plate 10.
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Fructifications up to 13 cm. tall and 10 cm. broad, branches erect from
rounded axils, about 8-11 orders, from a base (5 cm. broad by 6 cm. long)
composed of fused, tough, gelatinous trunks, interposed by white mycelium,
the very tip of base becoming homogenous ; branches solid, often anastomosed
above; tips acute and fine, drying with longitudinal wrinkles though terete
when fresh ; flesh bitter, not unlike tobacco as is the odor, tough, dark, gela-
tinous, drying dark and very hard; color when young, pale creamy white
darkening to Buff Pink according to Coker, the author's specimens were
darker from the beginning to light Cinnamon Brown, drying Light Ochrace-
ous Buff or Pale Orange; hymenium composed of sterile and fertile basidia,
these later protruding from the hymenium, sometimes swollen and densely
granular, 35 by 10-7.5 microns, 4-spored; spores Ochraceous Buff in the
axils of branches and in prints, slightly lighter than the hymenium, 8-9 (10.2)
by 4.5-6 microns, reticulately ( ?) roughened, elliptical.

Arising from beneath the duff under Tsuga Mertensiana and Picea
Engelmannii. October.

OREGON. Linn County : South Santiam Highway near Fish Lake
junction, M. Doty 946 (MD, CNC). Lane County : Salt Creek Camp,
F. P. Sipe 222 (ORE, MD). Klamath County : Trapper Creek Camp area,
Odell Lake, F. P. Sipe 220 (ORE, MD).

Growing under mountain hemlock and white fir from beneath needles,
it has the appearance of C. formosa only is darker in color not unlike
C. brunnea and in appearance not unlike a gigantic specimen of C. abietina.
It is easily separated from other species by the toughish, gelatinous, translu-
cent flesh and the tobaccolike odor and taste.

CLAVARIA BRUNNEA Zeller, Mycologia 27:453 -455, Figure 2, 1935.
Plate 7.

Fructifications 10 to 15 cm. high and three-fourths as broad, branching
erectly about five times, from a solid central trunk that becomes a subradi-
cating structure below ; smallest branches solid, larger ones hollow, smooth,
terete, axils acute, drying longitudinally costate, hard and brittle ; "short
forked" tips drying hard as though horny; flesh white, bitter, remaining
unchanged when dry at least in the base; color Apricot Buff at first, soon
becoming concolorous, Fawn color and darker in that series, drying Pinkish
Cinnamon or Cinnamon Buff to Sayal Brown, only darkening upon bruising,
vinaceous colorations were seen on the fresh tips of MD 950; hymenium
60-75 microns thick, composed of 4-spored, densely granular basidia 7.5-10.5
by 40-50 microns ; sterigmata stout, wide spreading; spores of the type
(OSC 8688) ochraceous, mostly 4.5-5 by 10.5-12 (13) microns, verrucose,
long elliptical, apiculate.
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Terricolous under conifers. October.
OREGON. Lincoln County : Seal Rocks, Mrs. Frank York, TYPE (OSC

8688, ZELLER 8024). Linn County : junction of the South Santiam and
the Fish Lake highways, M. Doty 950, 944 (MD). Benton County: under
young Douglas firs, D. P. Rogers (OSC 11518).

C. brunnea, one of Oregon's most beautiful species, is closely related to
C. formosa, from which it may be separated by the narrower spores, darker
color, and bitter taste. Similarly, it differs from C. flava. In the Oregon
State College Herbarium the collection under number 11518 has shorter,
smoother spores, shorter basidia, and its general appearance place it close,
but seemingly distinct, from the type. Western Oregon is as yet the only
location from which collections of this species have been made.

CLAVARIA FORMOSA Persoon ex Fries, Systema Mycologicum 1:466 -467,
1821; Cotton and Wakefield, Trans. Brit. Myc. Soc. 6 :173-174, 1919 ; Zeller,
Myc. 21:97, 1929; Burt, Ann. Mo. Bot. Gard. 9 :11-12, Plate 2, Figure 7,
1922 ; Coker, Clay. of the U. S. and Canada p. 127 ff, Plates 41, 42, and 86,
1923 ; ? C. densa Peck in Kauffman, Papers Mich. Acad. Sci., Arts and
Letters 5:118, 1925.
Plate 4, Figure 27.

Fructifications up to 15 cm. tall and more than half as broad, branched
about five times from the compounded trunk, which fuses abruptly into a
small, homogenous, subradicating base ; branches terete or flattened, surface
rugose or roughened in age by islands of hymenium, distinctly grooved,
usually drying acutely costate, strictly erect and sometimes fastigiate, irregu-
larly dichotomous, axils somewhat flattened and usually inflated with a de-
current line, ranging in diameter from 1 or 1.5 cm. below to the blunt apices,
which are one or two millimeters in diameter ; flesh solid, white at first be-
coming pink and concolorous with the exterior, particularly in the tips ; odor
none, or pleasantly mycelial ; taste none or slightly acid when dry or old;
color soon becoming pink at least on the tips (Capucine Buff, Orange Pink,
or lighter to Light Ochraceous Salmon or darker to Apricot Buff) and white
below, eventually becoming concolorous throughout, often staining dark vio-
let or black where bruised, young branches below whitish through Barium or
Martyn's Yellow to the pink colors ; hymenium variable but usually 85 to 110
microns thick, composed of long clavate basidia, 10 by 50-70 microns, usually
tortuous, strongly granular when mature, sterigmata 4 (rarely 2), curved
inwards from wide points of attachment, 1.5-2 microns in diameter at the
base and 7.5 microns long (in MD 971) ; spores light ochraceous, 4.5-5.5 by
9.5-11 microns, verrucose, ellipsoid, apiculate.

Arising from the soil beneath coniferous duff and in mixed woods.
September through January and in April.
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OREGON. Benton County : five miles southwest of Philomath. C. Doty
971 (MD) ; (OSC 13516) ; (OSC 13512) ; McDonald Forest, M. Doty 3134
(MD) ; Beaver Creek, M. Doty 3082 (MD) ; five miles south of Philomath
M. and C. Doty 726 (MD). Washington County : Forest Grove, C. L.
Wilder (MD 3010). Linn County : junction of the Santiam and Clear
Lake highways, M. Doty 949 (MD). Klamath County : Trapper Creek
Camp area, Odell Lake, M. Doty 5220 (MD). Lane County: (OSC 7837)
Willamette Pass, F. P. Sipe, IX-8-'41 (MD). Cedar Flat, M. Doty 336
(MD) ; six to seven miles above McKenzie Bridge, L. F. Henderson 17808
(MD, ORE) ; Kitson Springs ; M. Doty 632 (TRT, MD).

JAPAN. (OSC 9565)
Weir (1917) finds sclerotioid bodies, which last over one year, associated

with the bases of this species. He reports the same for C. aurea, whatever
that may be, and C. amethystina. The size and shape of the spores combined
with the colors will distinguish this species from other possibly confused large
clavarias. The spores of C. flava differ in being lighter in color, less rough,
longer, and differently shaped. Likewise C. flava is never pink and the flesh
is whitish or creamy. C. brunnea is perhaps closest to C. formosa, but is to
be distinguished in the fresh condition by the darker nonpink coloration and
the bitter taste. C. botrytoides has longer spores and more deeply colored
tips, contrasting with the more weakly colored lower branches. This species
is our most common member of the large terrestrial forms.

An interesting variation or form is to be found in the Oregon State
College Herbarium under the number OSC 7831. Its microscopic characters
(spores light ochraceous, broadly elliptical, verrucose roughened, 5.5-6 by
11-12 (13.5) microns) and the dried appearance, slight but distinct acid
taste, and soft texture would place it near this species. The long slender
branches of the first three orders, however (being 2-3 or even 5 cm. long),
and the very small bases of these make it obviously distinct. Very likely
when fresh it appeared about like Coker's illustration (1923, plate 43) of
C. confunetipes. The collection was made by Miss Mary Sayles along the
coast in Lincoln County and deposited in the Oregon State College Herbarium
with insufficient notes for a positive determination or complete description.

CLAVARIA SANGUINEA, Coker, Clay. of the U. S. and Canada p. 118-119,
Plates 35 and 85, 1923; Zeller, Mycologia 27:455, 1935 ; Fawcett, Proc. Roy.
Soc. Victoria 51:278, Plate 21, Figure 10, 1939. Not Clavaria spinulosa
Fries.
Plate 4, Figure 25.

Fructifications 5 to 8 cm. high, branched about six or seven times from
the fleshy base, arising from beneath coniferous duff; branches terete, smooth,
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repeatedly branched above and closely appressed forming a rather flat-topped
dense fructification ; the flesh according to Coker is " . . . colored like the
surface, but not changing to red except superficially, mild (faintly acid-
woody), odorless or with a faint anise odor on standing . . . "; color usually
pallid yellow to Maize Yellow or pink throughout, in age mostly Spinel Pink
or Spinel Red to Alizarine Pink (Zeller) ; hymenium of 4-spored basidia
7 microns broad; spores ochraceous, elongate elliptical, 3.5-4.7 by (9)10.5-12
microns, verrucose.

Terricolous in dense coniferous forests. October.
OREGON. Lincoln County : Big Creek (OSC 5619) ; dense conifer

woods, Miss Mary Sayles (OSC 8698). Douglas County : Winchester Bay,
transmitted by F. P. Sipe (MD 2828).

Zeller reported this species first from Oregon and few specimens have
been found since ; these in dense coniferous forests. The author's specimens
dried now have a distinct, though elusive, acrid taste. The bright red
bruising coloration, the more slender spores, and smooth, not longitudinally
ribbed or grooved branches, separate this species from others in the same
group. Coker reports the tips to be more yellow than the author's ; his being

. . always more yellow than pink except in the youngest plants, and are
never more than very pale creamy flesh-pink." He does state, however, that
the old fungi are mostly red all over.

Persoon (Obs. Myc. 2:61 Plate 3, Figure 5. 1799) described a fungus
Clavaria sanguinea, but this name being pre-Friesian is invalid according to
the International Code.

CLAVARIA CONJUNCTIPES Coker, Clay. of the U. S. and Canada p. 131,
Plates 43 and 91, Figure 12, 1923.

Fructifications 6-7 cm. high, of slender (1-3 mm.) little branched clavu-
lae tapering downwards to a delicate white tomentulose base, axils acute;
bright clear yellow throughout ; flesh watery, pinkish, surface breaking upon
being bent 90 degrees ; tramal hyphae irregular in size ; spores ochraceous
under the microscope, smooth, ellipsoid, 4.8 by 7.5-8 microns, often bi-
guttulate.

Terricolous in coniferous woods. October.
OREGON. Benton County : Mary's Peak, S. M. Zeller (OSC 6028,

MD) ; five miles west of Philomath, C. Doty 972 (MD).
One collection (MD 972) was made by Charlotte L. Doty from beneath

conifers; this species turned nearly white when left overnight in a moist
chamber. Now dry it is corneous in appearance, longitudinally wrinkled and
brown in color.
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CLAVARIA FLAVA Tournef. ex Fries, Systema Mycologicum 1 :467, 1821;
Cotton and Wakefield, Trans. Brit. Myc. Soc. 6 :169, 1919 ; Burt, Ann. Mo.
Bot. Gard. 9 :12-13, Plate 4, Figure 19, 1922 ; Coker, Clay. of the U. S.
and Canada p. 120 ff, Plates 36, 39, and 85, 1923.
Plate 4, Figure 29.

Fructifications large, 12 to 15 cm. high by 12 cm. broad, branching about
six times from the subradicating base, branches terete, smooth or rugose,
somewhat dichotomous, erect but often irregularly fastigiate, axils acute, not
flattened ; tips mostly acute; flesh solid, whitish to subconcolorous ; odor
pleasant, Brassicaceous ; taste none or slightly bitter or nutty when dry, not
changing when bruised ; color (of MD 981) Antimony Yellow or brighter
nearly throughout, Naples Yellow turning Ochraceous Orange with age in
MD 982, or Maize Yellow in MD 858 ; tips white when young, never with
light orange or pink tips (however see discussion below) ; base beneath the
ground-line white; hymenium composed of 4-spored basidia 10 by 45
microns (Cotton and Wakefield) ; spores ochraceous under the microscope ;

(3)4-4.5(5.5) by 10-12(15) microns, fusi form-elliptic and enlarged or
largest distad the center, incurved proximally, characteristically slightly
roughened.

Terrestrial under conifers. September, October, and February.
OREGON. Benton County : Dr. Rogers' backyard, D. P. Rogers (MD

853) ; S. M. Zeller (OSC 6035). Linn County : South Santiam Pass,
M. Doty 981, 982 (MD). Lane County : Salt Creek Falls, M. and C.
Doty 3372, 3373 (MD) ; Blue River, L. R. Sims (OSC 6042). Klamath
County : Summit of Willamette Pass, M. and C. Doty 4148 (CM, MD,
TRT) ; Trapper Creek Camp area, Odell Lake, F. P. Sipe 219 (ORE, MD),
M. Doty 5219 (MD).

WASHINGTON. Grays Harbor County : Lake Quiniault, C. H. Kauff-
man, X-4-'25 (MICH).

COLORADO. Gilpin County : Tolland, E. B. Cotner, VIII- 26 -'20
(MICH).

CALIFORNIA. San Francisco County: Golden Gate State Park, H. E.
Parks 2601 (UC 253974).

Some of these specimens collected when old were brownish water-
soaked, which Coker (1923 :120) mentions as a characteristic old age sign.
The youngest specimens collected were white; older ones clear yellows.
Later some found were tinged with orange but might be distinguished from
C. formosa by the whitish flesh, or in the laboratory by the differently
shaped spores. When the fructifications begin to appear after the first rains
in the high coniferous woods they may break through the duff and then, for
lack of sufficient moisture, be arrested in their development. In such cases
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the tips and ultimate branches may become brownish and even dried and
whitish or brownish red. It is to be noted that normally the series of color
changes is the reverse of that in C. formosa if orange or pinkish colors ap-
pear at all. These two may be further separated through differences in spore
measurements and spore ornamentation. The spores of C. formosa are
usually 4.5-5.5 by 9-11 microns while those of C. flava are usually 3.5-4.5 by

10-12 (15) microns.
CLAVARIA SUBBOTRYTIS Coker, Clay. of the U. S. and Canada p. 116 ff,

Plates 28, 33, 34, and 85, Figures 5, 6, and 7, 1923; Kauffman, papers of
the Mich. Acad Sci., Arts and Letters 8:141-151, 1927.

After Kauffman "Fructification 4-10 cm. high, fleshy, fragile, dicho-
tomously branched, branches arising from a main trunk, color of upper por-
tion intense and beautiful in the fresh growing condition, every portion of

the upper two thirds 'begonia-rose' to 'geranium-pink' (R), trunk white
shading upwards into the bright colors, all parts gradually fading in wind
and sun to shades of rose-incarnate or salmon-pink. Trunk short, 1-3 cm.
thick and high, abundantly branched above, whitish or white, concolorous
within, unchanged by bruising ; main branches generally crowded, 5-10 mm.
thick, secondary and apical branches 2-3 (4) mm. thick, slightly divaricate-
curved, dilated below the sinuses, longitudinally furrowed or wrinkled, with
obtuse sinuses, apical ones with short, obtuse tips, 1-1.5 mm. diameter.

"Microscopic characters ; Spores cylindrical, 7-9 (10) by 3-3.5 microns,
subhyaline with pink tint under the microscope, 'pinkish buff' (Ridgway) in

mass, smooth, cystidia none. Odor and Taste none."
Terricolous under conifers. October and November.
OREGON. Josephine County : Takilma, L. F. Henderson 18463 (MD,

ORE). Lane County: Three Sisters Primitive Area, M. Doty 906 (MD).
Douglas County : mountains west of Roseburg, S. M. Zeller (OSC 11956,
MD).

WASHINGTON. Grays Harbor County : Lake Quiniault, C. H. Kauff-
man, X-6-'25 (MICH).

Seemingly rare in the Northwest but in addition to the collections listed

above Dr. Kauffman records collections from Lake Cushman, Washington,
and from Mt. Hood in Oregon. Comparison of the author's materials with
this material of Dr. Kauffman's shows them to represent the same entity.

One specimen in the University of Oregon Herbarium (L. F. Henderson,
18463) from Takilma, Josephine County, Oregon, represents Coker's variety
intermedia. The collection MD 906, whose colors and description fit the
above description well, has some spores much too long. Its appearance dried
is that of a member of the flava-formosa series ; the accompanying notes say,
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"younger specimens rosy-scarlet, becoming Honey Yellow above. Brittle;
no odor or taste ; spores narrow and larger distally, evenly and finely verru-
cose; 3.7-4.5 (5) by 10.5 (mostly) to 15 microns." The fructifications now
are about Ochraceous Buff and up to 8 cm. tall dried ; the branches are
smooth with longitudinal costae as in C. brunnea or C. formosa when those
species are in the dried condition. The packet in the Oregon State College
Herbarium numbered 11956 and labeled C. botrytis cannot be that species and
looks and appears microscopically to be more like this species. It is about 6 to
7 cm. high now and the spores are 4.5-5 by 9-10 microns long, verrucose but
not striate.

CLAVARIA CONJUNCTA Peck, Bull. N. Y. St. Mus. 105:16 and 42, Plate
102, 1906; Burt, Ann. Mo. Bot. Gard. 9:9-10, Plate 1, Figure 3, 1922;
Kauffman, Papers Mich. Acad. Sci., Arts and Letters 9:176, 1929; C. Bot-
rytis Persoon sensu Coker, in part, Clay. of the U. S. and Canada p. 111
1T, Plates 31, 32, and 85, 1923.

Kauffman found this species in Oregon at Takilma as follows : "On
humus in conifer forest. Spores 9-12 by 3.5-4 microns, subcylindric,
minutely rough, subhyaline with a yellowish tint under the microscope.
Cystidia none. Basidia 8-8.5 by 5-6 microns, 4-spored. Fructifications
10-15 (20) cm. high, with quite a number of main branches on the simple
stem, which is usually imbedded in humus, 'Cream color to Naples yellow'
(R.), deeper upward, apices of terminal branchlets pinkish-yellow, soon

yellow; rather fragile."
Terricolous under conifers in the high mountains. October through

December.
OREGON. Lane County : Salt Creek Camp area, F. P. Sipe 222b (ORE,

MD). Josephine County : Takilma, C. H. Kauffman and C. A. Brown,
XII-5-'25 (MICH).

WASHINGTON. Grays Harbor County : Lake Quiniault, C. H. Kauff-
man, X- 17-'25 (MICH).

In addition to this Peck's original description reads : "Stems united at
base, forming tufts 3-5 inches tall and nearly as broad, erect, crowded, solid
branches which are whitish or pale buff, ultimate branchlets terminating in
two or more blunt points which are pale pink, sometimes with a yellowish
tinge ; flesh white, taste mild; spores dingy yellow in a thin stratum, sub-
ochraceous in a thick one, oblong, .000,4-.000,5 of an inch long, .000,16-
.000,2 broad" (roughly 4-5 by 10-12.5 microns).

Burt in his compilation (1922) found the spores to be only slightly
colored under the microscope, minutely rough, and 9-11 by 3.5-4 microns.
The spores preclude the possibility of placing this species as a synonym of
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C. botrytis Pers. ex. Fries. Kauffman reports that other than the tips being

normally yellow, perhaps tinged with pink when fresh and young, it is not
unlike C. flava. Any collection tentatively classified here should be closely

compared with C. flava for spore shape and hymenial characters as they are
very similar otherwise ; neither have cystidia. Examination of specimens
ref erred to this species by C. H. Kauffman shows it to be distinct from
C. flava by the generally longer spores in addition to the above color distinc-

tions. The classification of the species in what one might refer to as the
Clavaria flava complex is very unsatisfactory.
CLAVARIA CYSTIDIOPHORA Kauffman, Papers of the Mich. Acad. of

Sci., Arts and Letters 8:147, 1927.
Plate 3, Figure 17.

"Fructification fleshy, moderately fragile, 10-12 cm. high, inclusive of

immersed stem, branched, color varying between 'buff-yellow and warm buff'

(Ridgway), apices of the ultimate branches 'citron yellow,' paler towards the

extreme base of stem which is white. Main stem long, immersed and some-
times tufted at very base, 5-8 cm. long, 10-12 mm. thick just below first
branching, tapering downwards, ascending or decumbent ; primary branches

about 3-4 mm. diam., terete or nearly so, becoming repeatedly short-branched,
apices of ultimate branchlets acute or subacute, sinuses of all branching

obtusely rounded.
"Microscopic characters : Spores oblong, 5.5-7 by 3.5 microns, smooth

or obscurely punctate under highest power, tinged ochraceous-buff. Basidia

elongate, 75-80 by 5-6 microns, 4-spored; sterigmata slender. Cystidia scat-

tered in hymenium, cylindrical upwards, narrowed below, obtuse, 50-70 by
5-8 microns, variable in length and thickness, collapsing in older plants and

then hard to recognize. Odor of anise, very noticeable; taste mild or
slight."

In deep humus beneath dense stands of Douglas fir, cedar, and hem-

lock. November.
WASHINGTON. Grays Harbor County : Lake Quiniault, C. H. Kauff-

man, TYPE ( MICH ) .
Supposedly this species, C. cyitidiophora, looks very much like C. flava

Fries, but is distinct by "its cystidia, spore characters and odor, and to a less
degree by its color and mode of branching" (Kauffman, 1927). From the
description this species must appear very similar to our specimens referred
to under C. obtusissima Peck; the acute tips, their light color, and the smaller
spores of C. cystidiophora should serve to separate them, though the growth
habits and coloration are quite the same. A dried fragment of the type in
the University of Michigan Herbarium had the lightest tips Pinkish Buff; it
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was darkened below to Cinnamon Buff and at least as dark in places as
Tawny Olive in the same series. The spores are light ochraceous under the
microscope, asperulate, and 7.5-8 by 3.5 microns.

CLAVARIA SECUNDA Berk. et Curtis, Grevillea 2 :7, 1873; Saccardo, Syl-
loge Fungorum 6 :702, 1888; Burt, Ann. Mo. Bot. Gard. 9 :19, Plate 1,
Figure 4, 1922; Coker, Clay. of the U. S. and Canada p. 150, Plates 57
and 85, Figures 17, 18, and 19, 1923.

Fructifications 8 to 12 cm. high by 7 or 8 cm. broad, composed of trunks
fused at the very base and relatively unbranched and smooth for 1 to 3 cm.
upwards to the 3 to 5 orders of branches which end in conical abrupt tips,
axils acute to broad with a decurrent groove onto the parent branch below;
flesh white, taste sweetish, odor pleasant, not aniselike ; color whitish ochra-
ceous, base white at ground line, main branches "pale creamy tan" (Coker)
to the concolorous tips that may become "soaked reddish ochraceous" in age;
hymenium about 60 to 100 microns thick composed of 4-spored basidia 7-8
by 35-45 microns, maturing by the protrusion and swelling of many slender
paraphysoid elements ; spores ochraceous, smooth to minutely acutely ver-
rucose, elliptical, often curved but usually oblong distally though sometimes
reduced there, 4-4.5 by 10-12 microns.

Terricolous under conifers in the higher mountains. September through
December.

OREGON. Union County : Wallowa Mountains east of Union, Mrs.
Margaret Stout (MD 266). Lane County : along the Little Cow Horn Trail,
Ernest Hurd (MD 373) ; along Obsidian Trail to Sunshine Shelter, M. Doty
5 (MD).

The first and last cited collections fit the specifications of this species
very well. The collection MD 373 has a well developed common trunk and
has spores 3-4.5 by 9-10 microns long.

CLAVARIA OBTUSISSIMA Peck, Bull, N. Y. St. Mus. 167:39, 1913; Burt,
Ann. Mo. Bot. Gard. 9 :11, Plate 4, Figure 18, 1922 ; Coker, Clay. of the
U. S. and Canada p. 146-148, Plates 56 and 57, 1923.
Plate 4, Figure 26.

Fructifications 10 to 15 cm. tall, in clusters scarcely united at the base,
up to 20 cm. in diameter; branches terete, finely grooved; axils acute, not
flattened, dichotomous with the dichotomies in close pairs so that the branch-
ing appears falsely quadripartite, erect or decumbent from the erect caespi-
tose bases (2 cm. in diameter by 3 to 4 cm. long), 1 cm. in diameter, then .5
cm., and so reduced about six or eight times to the blunt tips about 1.5 mm.
in diameter, which present a solid headlike appearance; flesh solid, white ;
taste pleasant and mild in the stems and main branches but the tips quite
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bitter ; odor of anise ; when dry taste bitterish not unlike stale nuts and then

odor none ; color of tips yellow at first, becoming brushed with Salmon

Orange or darker in age, very young tips around the base vinaceous or rosy

as are some light stains on the white base, becoming clear Maize Yellow
throughout above, where having lain in the collecting basket some branches

about Barium Yellow, drying about Warm Buff, flesh white throughout,
hymenium 90 to 100 microns thick (Coker), composed of clavate basidia, 9 by

70 microns ; sterigmata 4, very fine, almost straight, 6 microns long; spores
(of MD 3153) evenly 4.2 by 12 microns, smooth, incurved proximally,
largest in the middle (i.e. fusoid-elliptical), light ochraceous under the
microscope.

Terricolous under conifers and alders in the mountains. September,

October, and March through April, and later summer in the higher
mountains.

OREGON. Lane County : Salt Creek Falls area, F. P. Sipe and M. Doty
5242 (MD, TRT) : McKenzie Camp Grounds, McKenzie Bridge, Dr. and
Mrs. H. B. Yocum (MD 3153). Deschutes County : Skyliner's recreation
area west of Sisters, M. Doty 976 (MD). Benton County : under maples,

S. M. Zeller (OSC 5584, OSC 6021).
CALIFORNIA. Siskiyou County : Mt. Shasta, Wm. B. Cooke 15527

(CINC, MD). Tuolumne County: Pinecrest, Lloyd C. Douglas and Reed

Rollins (MD 3319).
Two of these collections were made by Dr. S. M. Zeller under maples

and, as noted by the collector, were "Light Ochraceous Buff to Light Ochra-
ceous Salmon ; turning deep vinaceous in all parts when bruised." Both of
these specimens were identified by E. A. Burt as C. formosa. The foregoing
note and the dried appearance of all specimens might lead one to believe them
to be C. formosa; however they are quite distinct in the different dry taste
and the very different spores. This species differs from C. botrytis, sensu
Cotton and Wakefield (1919), in the lack of red tips and striate spores.
The spores and odor differentiate it from C. flava. The odor and growth
habit are much like C. cystidiophora and C. conjuncts but the larger spores
and the blunt apices of the ultimate branchlets distinguish it from those
species. MD 976 was very old and the upper parts of the branches were

violet. Likewise MD 3153 when cooked turned the same violet color. It
was reported by the collectors to be an esculentary prize winner among
Clavarias. The spores of the collection MD 3319 appeared roughened and
this collection may represent the rough spored form Coker (1923, 148) dis-

cusses.
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CLAVARIA BOTRYTIS Persoon ex Fries, Systema Mycologicum 1:466, 1821;
C. botrytis Fries in Cotton and Wakefield, Trans. Brit. Myc. Soc. 6:171-
173, 1919; Burt, Ann. Mo. Bot. Gard. 9 :7-8, Plate 1, Figure 1, 1922; C.
rufescens Schaeffer sensu Coker, Clay. of the U. S. and Canada p. 139-141,
Plates 51 and 86, 1923; Fawcett, Proc. Roy. Soc. Victoria 51 :274, Plates
20, Figure 1, 22 Figure 1 and text Figures 1 (F) and 1 (K), 1939.
Plate 4, Figure 30.

Fructifications large, 10 to 15 (25 in one) cm. in diameter and height,
branches of about three to six orders, forming a compact fleshy, cauliflower-
like head from a base that is often swollen just at or below the ground line ;
branches of the first order about 2 cm. long by 1 cm. in diameter, succeeding
orders each about half the size of the preceeding order, surface smooth or
rugose, with a ridge extending to the branches above; tips slender, blunt;
flesh white, solid, odor and taste pleasant when fresh, when dry the sweet
odor still present but little taste remaining ; color white at first, becoming
Warm Buff through Light Ochraceous Salmon, base finally becoming Light
Buff; tips becoming reddish (vinaceous rather than clear pink and becoming
darker in age rather than lighter) ; hymenium composed of a few sterile
basidiumlike structures with a single dactyloid protuberance and 4-spored
basidia 60 by 10.5 to 17 microns ; spores light ochraceous, smooth except for
fine longitudinally oblique striations, (4.5) 5-6 by (12)14-16(21) microns,
elliptical or enlarged distally, sometimes amygdaloid, sometimes the smaller
spores are verrucose-rough and then not striate.

Terricolous, often at tree bases, in coniferous woods. October in lower
elevations ; appearing in the spring at somewhat higher elevations and at the
very highest elevations where fructifications were gathered they were matur-
ing in August.

OREGON. Linn County : junction of the South Santiam and Fish Lake
highways, M. Doty 945 (TRT, MD). Jackson County : Elk Creek, L. F.
Henderson 12325 (MD, ORE). Klamath County : Trapper Creek Camp
area, F. P. Sipe 218 (ORE, MD). Marion County : Olallie Lake, S. M.
Zeller (OSC 8010, MD). Hood River County : (OSC 5521). Lane
County : South Fork of the McKenzie River, L. F. Henderson, King and
Groshong, X-15233 (MD, ORE) ; Blue River, coniferous woods, L. R.
Sims (OSC 6022) ; Willamette Pass, F. P. Sipe 52 (ORE).

JAPAN. (OSC 7566).
Cotton and Wakefield say that the most dependable identifying feature

of the species under discussion, C. botrytis, is the striate nature of the spores.
Coker (1923 :113) cites his reasons for believing this fungus to be C. rufes-
cens Schaeffer. Burt states that the spores of the specimens labelled C. bot-
rytis in the exsiccati of Ellis and Everhart and of Shear are not striate and
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are smaller and "minutely rough." The material in the Oregon State College
Herbarium labeled C. botrytes Persoon, from Ellis and Everhart's exsiccati
fascicle XXI no. 2022, is not C. botrytis Fr. sensu Cotton and Wakefield as
the spores are as Burt describes them. The packet from Shear's exsiccati
numbered 57 in the Dudley Herbarium of Stanford has striate spores of the
same character as our northwestern collections. At present the situation is :
two opposing opinions, that of Coker (1923) and that championed by Cotton
and Wakefield (1919). The final solution of this nomenclatorial problem
appears to be one of those interesting items necessarily postponed into the
future.
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EXPLANATION OF PLATES

On Plates 2, 3, and 4, a guide line of a length to represent approximately 10 microns
is drawn for the determination and comparison of spore size. With the exception of the
spores of C. obtusissima (Plate 4, Figure 3), which are to a slightly smaller scale, all
spores are represented on the same scale.
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PLATE 1.

A diagrammatic representation of the inter-relationships of the Clavariaceous
genera and certain other genera and families.
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PLATE 2.

Figure-
1. Diagram of a Clavariaceous clamp system from a hymenial smear.
2. C. occidentalis Zeller. Rough spores from the type, OSC 6023.
3. C. globospora Kauffman. Spores of type in Univ. of Mich. Herb.
4. C. clara Berk. et Curtis. Spores and fructification of MD 3014.
5. C. fumosoides Kauffman. Spores from type in Univ. of Mich. Herb.
6. C. piperata Kauffman. Cystidia and basidium from type in Univ. of Mich.

Herb.
7. C. taxophila (Thom) Lloyd. Spores from MD 2081.
8. C. taxophila (Thom) Lloyd. Cystidia from MD 991.
9. C. fumosoides Kauffman. Cystidia from type in Univ. of Mich. Herb.

10. C. coronata Schweinitz. Cystidia from WBC 9833.
11. C. coronata Schweinitz. Spores from MD 997.
12. C. piperata Kauffman. Spores from type in Univ. of Mich. Herb.
13. C. nebulosoides Kauffman. Spores from type in Univ. of Mich. Herb.
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PLATE 3.

Figure-
14. C. longicaulis Peck. Spores from atypical western form, MD 3131.
15. C. crocea Pers. in Coker. Spores from MD 3024.
16. C. pinicola Burt. Spores.
17. C. cystidiophora Kauffman. Spores from type in Univ. of Mich. Herb.
18. C. myceliosa Peck. Spores from OSC 6027.
19. C. apiculata Fries. Broad spore form.
20. C. act-is Peck. Roughest spores from supposed type in Albany Herb.
21. C. gracilis Pers. ex Fries. Spores from MD 3126.
22. C. maricola Kauffman. Spores from type in Univ. of Mich. Herb.
23. C. truncata Lovejoy. Spores from type in the Rocky Mountain Herbarium

of the University of Wyoming.
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PLATE 4.

Figure-
24. C. testaceoviridis (Atk.) comb. nov. Spores from MD 952.
25. C. sanguinea Pers. in Coker. From dry mount of the spores from OSC 5619.
26. C. obtusissima Peck. Spores from MD 976. (On a slightly smaller scale than

the other figures.)
27. C. formosa Pers. ex Fries. Spores from MD 971.
28. C. testaceoviolacea sp. nov. Spores from type MD 661.
29. C. }lava Tournef. ex Fries. Spores from MD 982. (These are very large

examples.)
30. C. botrytis Pers. ex Fries. Spores from OSC 6022.
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PLATE 5.

Clavaria ligula Schaeffer ex Fries. MD 977. About natural size. Illustrating the
growth habit.
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PLATE 6.

Clavaria testaceoviolacea sp. nov. TYPE (syntype) OSC 13515. About 1i times.
natural size. Photograph from herbarium specimens in the author's collection.

B: Clavaria taxophila (Thom) Lloyd. About natural size. From a photograph by
F. P. Sipe.
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PLATE 7.

Clavaria brunnea Zeller. TYPE OSC 8688 (Zeller collection 8024). About natural size.
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PLATE 8.

Clavaria testaceoviridis (Atk.) corn. nov. MD 952. Reduced i.





PLATE 9.

Clavaria vermicularis Swartz ex Fries. MD 948. Approximately natural size.
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PI ATE 10.

Clavaria gelatinosa Coker. MD 946. About natural size. Illustrating well the gelatinous
nature of the fused basal portion.





PLATE 11

Clavaria truncata Lovejoy. Natural size.
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corniculata 12, 17, 18, 19, 31, 37-38
coronata 18, 21-22, 68
cristata 12, 18, 34-35, 36
crocea 18, 38-39, 70
cystidiophora 20, 57, 59, 70
decurrens 19, 40-41, 43
densa 51
flaccida 42
flava 20, 51, 52, 54, 56, 57, 59, 72
flavula 49
flavuloides 39
formosa___.17, 20, 50, 51-52, 54, 55, 59, 72
fumosa 29
fumosoides 17, 28, 29, 68
fusiformis 17, 33
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globospora 12, 18, 33-34,
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lorigicaulis 19, 45,
Macouni
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Murrilli
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ornatipes
persimilis
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piperata
pistillaris
pulchra
purpurea
pyxidata

rugosa
sanguinea
secunda
spinulosa
stricta
subbotrytis
subbotrytis var. intermedia
subdecurrens
suecica
taxophila
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testaceoviolacea
testaceoviridis
trichopus
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unicolor
vermicularis
vermiculata
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