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Abstra ct 

Epigcous genera of the Helvellaceac (Pe7J7..aies, Ascomycola) are separated into tribes 
Helvell eae and Gyrornitreae on the basis o f excipulum structure. while hypogeous genera 
arc included as incenae sedis at the tribe level. Omamenuuion of ascospores (SEM) is 
valuable in the delimitation of genera. subgenera, and spec ies. lew subgenera proposed 
arc Gyromilra subgenus Melaleucoides sllbgen. nov., with warted, nonapiculatc, 
bigunulatc ascospores; Gyromilra subgenus CarohiliaJll1 .'lIIbgen. IlOV .• wilh coarsely 
reticulate ascospores with multiple spicules at the poles; He/vella subgenus Cupulijormae 
subgell. nov . . with regularly cupulate apothecia, solid (crete stipes, and broadly 
ellipsoidal. finely rugose ascospores; and Hydnolrya subgenus Cerebrifornllle subgell. 
1I0V., with globose. echinate ascospores, Gyromirra subgenus Discilla is emended. New 
combinations include lielvella subgenus Leucome/aetrae comb. 110 V , Heil'ella subgenus 
Silvico/ae comb. 110V., Helvella subgenus Macropodes comb. II0V., and He/veJia 
subgenus £/asticae comb. 11 0", Epigeous taxa and hypogcous taxa with chambered 
ascocarps were studied in detail. Collections of 44 species in six genera (Gyromilra , 
Rhi;:illa, Pselldorhizilla, He/"eJia, VI/dem 'oodia, and lIydl/o/rya) from northern and 
northwestern North Americ:'1 are desc ribed. One extmlimital genus (Gymnohydnorrya) 
and 15 species outside the study area arc included with systematic nOles. 1be known 
geographic range for many species is extended and there a.re several new records for 
North America (He/vella rivularis. H. vermell/osa. H. lInicolor). Maps and keys for taxa 
in northern and northwestern North America are provided. 
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Introduction 

The Helvellaceae comprise a diverse array of macroscopic discomycetes. The family 
has a global distribution but reaches its peak of diversity in northern temperate regions. 
Apothccia vary from simple cupulate to complex, lobed or convoluted and may be sessi le 
or stipil3te. Some altain considcmblc size , being among the largest fruiting bodies 
produced by ascomycetes of any kind (e.g .. the "false morels" Gyromilra gigas, G. 
esculenla). Some species are mycorrhizal. while olhers 3CC saprophytic or parasitic. 
Saprophytic species occur on a variety of substrata including so il , coniferous and 
dec iduous liner, and rotted wood. Rlriz;IIo Ulldu/alO is a serious pathogen of conifer 
seedlings in northwestern North America. 

This monograph focuses on epigeous taxa and hypogeous ta.'C8 with cham~~ 
ascocarps (except Barssia linked to Hclvcllaccac by Kimbrough el a/. 1996) of northern 
and northwes tern Nonh America and presents a comprehensive family outl ine Crable I). 
Taxa with a solid or veined ascocarp interior were not considt:rcd in detail due to the 
limitations of the projecl. 

Family characters were reviewed by Dissing ( 1972) and Hannaja (1 969a, 1974a, 
I 976b), and have been di scussed brieny in comprehensive works on Pezizales (Eckblad 
1968; Korf 1972, 1973a; Trappe 1979). Monographs have focussed on genera (e.g .. 
Dissing I 966b; Weber 1972; Zhang and Minter I 989b), have treated the genera in a more 
restricted sense than accepted here (McKnight 1969; Kem pton and Wells 1973), or have 
considered only n selection of species within a genus (e .g .. McKnight 1971, 1973: 
Hannaja 1969b, 1977a, b, 19790, b). 

While literature concerning the Helvellaceae in North America is abundant (e .g ., 
Weber 1972, 1975; McKnight 1969. 197 1, 1973; Kempton and Wells 1970, 1973; 
Ginns 1968, 1974a, b, e, d, e, 1975; Abbott and Currnh 1988; Callan 1990; Anderson 
and Ickis 192 1; Pfister 1980; Seaver 1921; Morse 1945; Kanouse 1946; Groves and 
Hoare 1953; Dissingand Lange 1967; Hannaja 1981; Gil key 1916, 1939, 1947, 1954), 
only a few authors have concentrated on material from the arctic, coasta l, borea l. 
montane, and alpine regions in our study area (Kempton and Wells 1970, 1973; Abbott 
and Currah 1988; Weber 1975). Additional reports occur in floristic accounts from the 
arca (e.g .. Larsen and Denison 1978: Abbott and Cumh 1989; Cumh eI al. 1989; 
Seha1kwyk 1977; Snyder 1936; Kanouse 1947; Hawker 1968b; Cummins 1930: Zeller 
1927; Fogel and Trappe 1976; Fogel 1976; Groves and Hoare 1954; Huhti nen 1984; 
Hutchison et 01. 1988) or in collections listed in broader taxonomic treatments d!.!3 ling 
primari ly with restricted groups of taxa and often extrnl imital material (e.g., Pfister 1980; 
Gi lkey 1947; Hannaja 1979a; Ginns 1974a, h, c; McKnight 1969, 197 1; Seaver 1921 , 
1928, 1942: Morse 1945; Kanous< 1949). 

'E/ve/a' (=Helvella, orthographic variant) was erected by Linnaeus in 1753 to 
acconunodate Eh>e/a m;frQ (=Helvella cr ispa of Fries, 1823). Linnaeus cited P .A. 
Micheli, 1729, Nova Plantarum Genera 204. Tab. 86, Fig. 7 (= H cr;spa) and Vall iant, 
1727, Botanicon Parisienne 57, PI. 13. Fig. I (:H. acetabulum), the earliest records of 
species from thi s family. The Elvcllaceae were established by Fries in 1823 and later 
published as HelveJlaceac by Dumorticr in 1829 and Corda in 1842. Fries restricted the 
family to stipitale taxa including Morchel/o and Leolia. Taxa treated by Fries (182 1-1832, 
Systcma Mycologicum) :lre sanctioned under the Internati onal Code of Botanical 
Nomenclature (lCB Art icles 13.1 and 15. 1; Greu ter el a/. 1994) and established names 
fo r two genera (He/vella and Rhiz;IIa) as well as epithets fo r lie/vella cr;spa, II. 
laclJllosa, H. acetabulum, H. macrOfJ lIS. H. alra. H. pezizoide!i. Ii. elastica, Gyromitra 
csculcl1Ia. G. ill/ u/a. G. cara/inialla. G. per/ala. and Rhizilla undilla/a . Although Fri es 
distributed these species among fie/vella, Morchella, Rltizilla , and Peziza. he clearly 
recognized the affinit ies among these various species. The firs t three genera were placed 
in his broadly conceived Elvellaceae, with the cupulate fonns in the tri be Hclvel loidc-.c of 
the Pczizaccac where affinity with He/vella and Rhizina was noted. Many laX3 included 
by Fries originated in the earlier works of Li nnaeus ( 17 3), Schaeffer ( 1762- 1774), 
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Scopoli (1772). Af"elius ( 1783), Bulliard (1 780· 1798), Persoon ( 1796, 1800), 
Holmskjold ( 1790). and Oose ( 18 11 ). 

Gyromifra and He/vella were considered separate genera by Fries in 1849 although 
Ihis was nO! uni versa lly accepted (c.g .. Seaver 1928: Kanouse 1946). Quelet (1873). 
Cooke (1878), and Gi ll et ( 1879) adopted the two genus concept for these taxa. Fries 
(1849) also separated the cupulate sJX.'Cies of Gyromilra from Peziza placing them in the 
genus Discina. Quelet (1873) and Bresadola ( 188 1-1 900) still retained many cupulate 
taxa in the genus Peziza. 

Anodlcr class ification was proposed by Boudier (1885, 1907) and was based, in 
part, on earlier works of Fries (1849) and Fuckel (1869), Three of Boudier's ten genera 
(Baudier 1907), namely Helvella, Gyromirra, and RhizillO, are used here while the 
others al least reinforce the recognition of taxa we have defined as subgenera. In 
Hell'ella, we include Boudief's Heh'f!lIa , Leptopodia, Cyarhipodia, Acetabula, 
Macropodia, and If~mnella. The genus Gyromitra includes Gyromitra, Physomirra, and 
Discina. Rhizina was accepted as monotypic by Boudief in agreement with the concept of 
Fries (1823). Boudier's genus names which embody a narrow concept of genera dermed 
on the bas is of ascomatal morphology arc used by both Dennis (198 1) and Breitenbach 
and Kriinzlin ( 198 1). 

A broader approach was initiated by Quelet in 1886 and latcr supported by Nannfeldt 
(1937, see belOW) who felt that variation in ascocarp morphology was too substantial to 
be considered a fe-.Hure of taxonom.ic value at the generic level. Broad generic concepts 
have been adopted by many recent authors including Dissing ( 1966b), Weber (1 972), 
Hannaja (1969a, 1974a), and Kimbrough er al. (1990) . 

The remaining epigcous genera of Helvellaccae include Unden",oodia, established by 
Peck in 1890, and Psefldorhizi"a , erected by Jacevskij in 1913. 

The affinity of indchi scent hypogeous taxa, many considered Tubemles sensu Korf 
(1973a), to the Hclvcllaccae was suggested by Trappe ( 1979). Genera which have been 
allied to the Helvellaceae include: Choiromyc:es and Ba/samia described in 183 1 by 
Vinad ini; HydnollJ'a. described in 1846 by Berkeley and Broome; Barssia described by 
Gilkey in 1925; Fisc:hentla described in 1928 by Mattirolo; Dingll!}'fl described in 1979 
by Trappe; Cazia described in 1989 by Trappe; Gymnohydnollya described in 1989 by 
Zhang and Minier. 

Thc concept of the Helvellaceac accepted by us, is founded 011 the concept outlined 
by Nnnnfeidt (1937) who considered the unique tetranucleate spores a unifying feature in 
the family. Ascospores also have oi l reserves, visible as large gultulcs (lipid droplctsfide 
Gibson and Kimbrough 1988a, b; Kimbrough e( at. 1990). This concept has been 
adopted by Dissing ( I 966b), Harmaja ( 1976b), Korf (1972), Kimbrough ( 1970, 1991). 
and Eriksson and Hawksworth (1993). Kimbrough and Olhcrs (Gibson and Kimbrough 
1988a, b; Kimbrough and Gi bson 1989; Kimbrough eI al. 1990; Kimbrough 199 1) have 
ill ustrated the unifoOll ity of ascospore ontogeny and septal structures among cpigcous 
taxa of the Hc1vellaccae. 

Tetranucle3te ascospores support the inclusion of the hypogeous taxa Hydnolrya , 
Gynurohydnorrya , Choiromyces. Barssia, and Balsamia (Berthel 1982; Zhang and 
Minter 1989a, b; Eriksson and Hawksworth 1989, Zhang 199 1; Kimbrough et al. 1996, 
Donadini 1986b). Cazia. Fischentla. and Dingleya were considered possible members of 
the Hcive"aecae based on morphological grounds (Trappe 1975b, 1979, 1989), but 
recent investigations have excluded them from the family (Trappe el ai, 1992; Trappe 
pCfS. comm.). 
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Materia ls a nd methods 

The study region includes arctic, coastal. boreal, parkland. prairie, montane, and 
alpine areas of northwestem North America. The boundaries encompass Yukon Territory 
(YT), Northwest Territories (NWT), British Columbia (BC), Alberta (AB), 
Saskatchewan (SK), Manitoba (MB), Alaska (AK), Washington (WA). Idaho (ID), 
Montana (MT), Oregon (OR), and Wyoming (WY). Collections were n1.1de at borea l, 
parkland, montane, and alpine siles in the interior northwest (Alberta, British Columbia. 
Yukon) . 

Over 2,500 specimens were examined and included collections from within the study 
area. type material and selected extmlimitaJ collections. New collections were made 
during 1987· 1996. Most were photographed ill situ using Kodacolor 400 ASA film but 
some were photographed in the laboratory using a copy stand with Ektachrome 100 ASA 
film . Macroscopic features of fresh specimens were deseribed within six hours of 
collection. Specimens were air dried and packaged with dichlorobenzene crysta ls in 
plastic t>.1gS and then boxed. Macroscopic observations and measurements reported here 
were from dried material except where noted. Herbarium material was supplied by 
ALTA, BPI, C, CFB, CUP, DAOM, DAVFP, H, 1M!, K, L, MICH, MU, NY, NYS, 
0, OULU, PC, PRC, S, TRTC, TUR, UAMH, UBC, UPS. UV1C, WIN, WSP, and 
WTU (acronyms follow Holmgren el 01. 198 1, lndex J-Jerbariorum). In addition, 
material was obtained from the private herbaria of Abbott (SA), Danielson (RMD), Wells 
and Kempton (WK). and Kristiansen (RK)_ The Danielson collections and the majority 
of Abbott collections are now deposited in ALTA; a few specimens from the Abbott 
collection are deposited in UAMH and K. Collections at OSC and MICH from within the 
study area were not cxamincd duc to constraints in time and resources. 

Microscopic detail s of the hymenium and ascospores were observed from dried 
material rehydrated in disti lled wa ter. Squash mounts in distilled water were used 
primarily, but some additional mounts were made in 5% KOH. Melzer'S reagent (Groves 
1962), or lactophenol Cotlon Blue (dist illed water 20 ml, lactic acid 20 ml, phenol 
crystals 20 g, Cotton Blue 0.05 g, glycerol 40 ml). Measurements wcre taken with an 
ocular micrometer using distilled water mounts and an Olympus bright-field light 
microscope_ Spore measurements arc of mature spores including all ornamentation, and 
spores of unusuall y small or large size arc in parentheses. ApotheciaJ cross-sections were 
made with a frcczing microtome and mounted in distilled water. De Barry bubbles were 
observed in KOH. Melzer's Reagent or lactophenol Colton Blu~ mounts. Ascospore 
nuclei were stained via the Fe-ulgen reaction with Schiff's reagent (Ostergren and Heneen 
1962). 

SEM observations of ascospores were made using air·dricd frogmcnts of apothccia 
mounted with a double sided adhesivc. A double coating of gold-paladium. apphcd with 
a anotcch sputtcr coater, was the only pretreatment used before specimens were 
examined and photographed with a Cambridge S-250 SEM. Only ascospores which had 
been ejected and were adhering to the excipular surface were examined, except for 
f/ydnolryo for whjch apothecial tissue was crushed to liberate or expose the ascosporcs. 
Observations of hymcniwn and excipulum used fresh apothecial tissue fixed in 4% 
glutaraldehyde in 0.07 M sodium phosphate buffer, rinsed in buffer, and postfixcd in 
buffered osmium tetroxide. Tissue was dehydrated in a graded series of acetone from 70 
to 100%, placed in a ) :1 ratio solution of acetone:Pcldri II for one hour, and then 
immcrsed in 100% Peldri n for another hour before drying (Kennedy et of. 1989). 

Culruring of some species was attempted by placing tissue expJants and/or 
ascospores on agar media and incubating at room temperature (20-24°C). Media inc luded 
PO'"to Dextrose Agar (pDA: Difeo), Phytone Yeast Extract agar (PYE; Difco), Nobles' 
Malt Agar (NMA; 12.5 g malt extract, 20 g agar, 1000 n~ water), and Cornmeal Agar 
(CMA; Difco). with and without antibiotics andlor chalk . Cultures arc deposited in 
UAMH. 
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Characters and their use in systematics 

Delimitation of the laXa of the Helvellaceae requires consideration of both 
macroscopic and microscopic characters. Some of these may vary in importance among 
taxa and suites of characters may differ from taxon to taxon depending on which 
characters show the most stability. The following is an assessment of lhe usefulness of 
traditional features such as fiuitbody size, shape, colour, etc ., microscopic characters, 
and an evaluation of the taxonomic potential of more recent data from scanning electron 
microscopy. 

Macroscopic characters (Figs. 1- 17) . Apothecial size varies from a few 
miltimelres in some species of Helvella (e.g ., H. rivularis)(Fig. 10) to 20 em in species 
of Gyromirra (e.g., G. escll lell ta) and Pseudorhizino (e.g., P. californ;ca)(Fig. 13). 

The shape of the apothecium has often been used for taxonomic purposes, but 
delimitation of genera and species should allow for considerable variation. For example, 
cupulatc species (Figs. 2b-c, 3a-e, 9- 11 ) were placed in separate genera from those with 
auriculoid (erect, elongate, one-sided apolbecia reminiscent o f a rabbit 's ear)(Fig. 4b-c) 
or irregularly lobed apothecia (Fig. la-b. 2a, 6-8, 13. 14). However, there is a 
morphological gradation from simple cupulate fornls to species with more elaborately 
folded or convoluted and reflexed apothecia. Species in the genera Helvella, Gyromilra, 
and Pseudorhizilla may have saddle-shaped or bilobate (Fig. 8) apothecia . These specics 
also exhibit simple convex, trilobate, or irregularly lobed apolhecia , often in the same 
collection with bilobate fenns. Auriculoid apolbecia are known in only one species 
(Helvella silvicola)(Fig. 4), but strongly one·sided cupulate forms are also known in 
other members o f the genus (e.g .. H. leucomelaena). 

The apothccial margin is also useful for distinguishing among species. In He/vella , 
the margin can be strongly inrolled over the hymeniwn when immature and gradually 
expands with age (e.g., fI. maculala. H. compressa, N. crispa)(Figs. 6, 7). In contrast , 
H. lacutJosa and H. e/aslica arc reflexed towards the stipe when young (Figs. 5b, 8) and 
often become fused to the stipe at maturity. Margin characters are not significant at the 
subgenus level in Helvella (see the sections of Dis sing 1966b and Weber 1972). There is 
a gradation from inroJled to reflexed in several groups of related species (i.e., from 
strongly inrolled to incurved to reflexed in the H. compressa. H. all >ella. H. elastica 
group, and the H. crispa. H. fusca. H. laeunosa group). Species of Gyromitra are 
similar, with the cupulate species (e.g., G. perlala) typically having a strongly inrolled 
margin initially (Fig. 2c), while sti pitate species (e.g., G. il/fu /a) always have a reflexed 
apothccial margin (Fig. I) typically ingrown with stipe tissue. RJrizina is similar to 
sessile cupulate members of Gyromitra , but the apothecium is sessile and discoid or 
somewhat irregular at all stages. It is unique in its indeterminate marginal growth and 
rhizoid-like excipular projections. Pseudorhizina species always have a strongly reflexed 
apothecial margin which initially is rolled over the excipular surface on the underside of 
the apotheciwll (Figs. 13, 14). The margin typically remains frec. Species of 
U"derwoodia are unique in that the apothecium is fused ovcr thc cntire surface to the 
apical region of the stipe (Fig . 12). Fusion may occur in Helvella and Gyromilra (c.g .. 
H. /acullosa. C. esculenta), but only at intervals along the apothecial margin. In 
Hydllolrya, the sessi le ascocarp is initially a subglobose or sparingly infolded SlfUcture 
with the hymenium lining the internal surface (Fig. 17). As development continues, the 
ascocarp becomes highly infolded creating numerous internal chambers (Fig . 16). The 
margin in species of Hydllotrya is often entirely fused to form an enclosed fruiting body 
at maturity, but may be only partially fused at the basc of the ascocarp in immarurc 
stages. 

The hymcnium may be smooth , undulate-rugose, or strongly convoluted-rugose. 
Cupulate sJX-~ ies of He/vella and Gyromitra are typically smooth (Figs . 2b, 3a, 4, 9, 
10), especially when young (e.g., H. chinensis. G. olympialla), but most spt."'C ies 
slightly to strongly are undulate-rugose at maturi ty (Figs. I, 2a, 5-8, 13. 14), and a few 
species in Gyromilra (e.g .. G. esculenla) are strongly convoluted-rugose. 
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The excipular surface is typically smooth (Figs. 2b, 3a, 4a, 9), but may have distinct 
ribs continuous with those o f the stipe (Figs. 3e, II , 14b). The presence and degree of 
ribbing on the cxcipu lar surface is o f taxonomic value at the species level. 

Apothecia Illay be sessi le, subsess ilc, or prominent ly stipitstc. Helvella and 
Gyromitro contain both sessile and stipitalc forms. This feature has been used to 
subdivide these taxa into severa l genera. but like apolheciai shape. this feature also 
shows a progress ion from sessile through subsessile or indistinctly stipilate to distinctly 
slipil31C and is not useful for generic delimitation (Hannaja 1969a; Donadini 1983). Stipe 
development is relatively constant within species, but some taxa (e .g .. H. leucomelaello) 
may vary from subsessi le to short st ipitate, even within a single collection. Stipes of 
Helvella may be slender and tcrete (e.g., H macropus. H. elaslica)(Figs. 5b-c, 9) , 
sulcate. fluted or ribbed (e.g ., H. solilario, H. leucomeiaena)(Fig. 3a-b), or highly 
ribbed with anastomosis between ribs (e .g .. H. crispo. H. coslifera )(Figs. 3e, 8). 
Internal st ipe constnlction may be solid (e.g .. H. corium. H. vermcillosa). hollow (e.g .. 
H elastica), or highly chambered (e.g .. H. crispo. H. laeunosa). These features are 
generally constant within species, but may vary. For example, H. soli/ana usually has a 
sp..1ring ly ribbed, sol id stipe. but some are only slightly fluted while others are highly 
ribbed with occasional anastomosis between ribs and may have a few internal chambers. 
Stipilatc species of Gyromilra have stipes which are infolded or less frequcntly tcrete 
(Fig. l a), and arc intemally solid or chambered. Pseudorhizilla species are prominently 
stipitate with strongly ribbed, solid or chambered stipes (Figs. 13, 14). Unden voodia 
stipes are prominently ribbed and chambered (Fig . 12). Hydllo/rya species are sessile 
(Figs. 15-17). 

Most members of the Helvellaceae are shades of grey and ' brown. In Helvella. 
hymcnia arc white (e.g .. fI. laclca, H. crispa)(Fig. 6) to black (e.g .. N. corium, H . 
arra)(Fig. Sa, 8). Reddish browns occur in several spec ies of Gyromitra (G. escllle",a). 
He/vella (H. s ilvieola). and HydIJolrya (N lulas1Jel). Bright yellow brown or orangc 
brown pi!,rmentation is seen in some members of Gyromi/ra (c_g., G. lellcoxanlha) and 
HydIJOIrya (e.g., H. mriiformis). Excipular pigmentation is fi-cquently paler than the 
hyrncnium (Fig. 2b, 7). White to cream cxcipular surfaces are common in Helvella. 
Gyromilra, Pseudorhizina. and RhizilJa . The stipe is concolourous with the excipular 
surfacc, or pa ler, with the basal region usually white or pallid . Some species o f 
GYl'omilra (e.g .. G. ambigua, G. escillema) and species or Pseuc/orhizina have purpli sh 
red tints on the stipe. A mottled hymenium is evident in some specimens (e.g .. flelvella 
maculata. Gyromilra esculellla), but is not diagnostic. 

Vestilure (or lack thereof) on the excipular surfacc and stipe varies with development 
and between collect ions, but is constant enough to be important at the species level. For 
example, the specics o f Helvella vary from glabrous thro ugh pubescent to vi ll ose. fl . 
latispora and H. o/J>ello arc finely pubescent initially, but may be nearly glabrous by 
mamrity. Some variation occurs between the exeipululll and stipe. Helvella alro, for 
example, has a glabrous excipulum. but a finely pubescent stipe. Some species (e.g ., H. 
corillm. H. vermculosa) or individual specimens are often most dense ly pubesccnt at the 
margin, and have progressively finer vestirurc towards the base and on the stipe. 
Variation is frequently seen in arctic and alpine species which have heavier veslirure in 
arctic regions than in temperate regions. Correlated with this is the presence of a white 
marginal region (Fig. II a). The white margin is composed of fascicles of hyaline hyphal 
hairs and sometimes crystalline, probably calcium, deposits (Hannaja I 977b) (e.g .. H. 
corium. H. vermculoso, and H. oeslivalis). This feature has been used to subdivide 
species into several taxa (Nannfeldt 1937; Dissing 1964), but is not considered to have 
taxonomic value here since it likely reflects environmental rather than genetic differences. 
Vestiture in other genera is more unifonn, and therefore o f less usc in dcfining species. 
Gyromilra species initially have a loose weft-like pubescence, but thi s often disappears al 
maturi ty. 

Apothecium flesh is britt le in all spec ies. Gyromilra species have thick flesh (2 -5 
mm), whilc Helvella and P.<;elJdorhiziua species have thin flesh ( 1-2 mm). Odour is 
usually indistinct in HelveJlaceae, but is noti ceable in dried ascocarps of H. sill'icola and 
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strong in fresh specimens of at least some species of Hydllotrya. Slrong odour In 

hypogeous species is associated wi th di spersal by mammals. 

Microscopic characters. Measurements and observations from light microscopy 
(l M) were from distilled water moun ts. McKnight ( 1968) reports alteration of spore 
size, shape, apiculation, and surface omamenlation in Gyromitra subgenus Disc;IJQ when 
viewed in KOH, a commonly used rehydram . KOH mounts arc usefu l for observation of 
seloid paraphyses of He/vella crassillmicala. Some microscopic featu res of the 
h)'lnenium and excipulum arc presented in Figs. I 8-28. 

TIle apothecium is divided into hymcnium, subhymenium, medullary excipulum, and 
t,'ctal exc ipulum (tenninology following Karf I 973a)(Fig. 20). but a distinct ectal 
excipulum layer is not found in some taxa, and the subhymenium may be indisti nct (F ig. 
19). Excipulum anatomy has been used to delimit genera and spec ies (Dissing I 966b; 
Harmaja 1977b, 1979a; Weber 1972; Eckblad 1968). We agree that this character is of 
great value in the reco!,rnition o f tribes and genera within the family. but the thickness and 
pigmenl31ion of tissue layers are highly variable and of limited lise 10 delimil specics (in 
agreemcnt with Haffner 1987). The ectal excipulum is morphologically di stinct from the 
mcdullary tissue in He/'I-'ella (Fig. 20), Ullderwoodia, nnd Hydl1otrya. Thc medullary 
layer is texlllra imricata whilc the ectal exciPlil um is te.xtura allgu/aris or te:({ura 
prismatica (terminology following Korf 197330). The pubescence on the excipular surface 
of He/vella is composed of chains of cells andlor fascic led hyphal chains extending from 
the eClal cxc ipulum (Fig. 18). In Gyromilrtl. Pselldorhizilla, and Rhizilla, the excipulum 
is teJ:lllra imricata throughout. and is not di vided into di stinct medullary and ectal layers 
(Fig. 19) at maturity. TIlC pubescence in some spec ies of these genem is made up of 
undifferentiated protruding hyphae or an evanescent cctal cxcipulum present on immature 
apolhecia. 

Asci arc hya line, OCIOSporous and cylindrical (fig. 27), and tapere<.t below Ihc 
uniseriate ascosporcs (Figs. 23, 24). Some species of Hydnou)'a (e.g., H. Ill/aSnei) 
have clavate asci , especially when immature, with irregularly biseriale or clustered 
ascospores. Asci range from I 0 ~m diam. in Pseudorhizina to 30 J.lm dial1l. in 
Hydnotrya, and are usually 100-400 ,.lIn long. The indehiscent asci in Hydnotrya 
represent a derived fealUrc associaled with hypogeous fruiting. Hawkcr ( 1968b) and 
Zhang (199 I) have also obscrvcd operculi (Fig. 28) in Hydnotlya cerebriform is. 

Much attention has been given to the stnlcture of the ascal base and mode o f ascus 
development in He/vella (Weber 1972; Harmaja I 977a). Pleurorhynchous asci have a 
forked ascus basc (Fig. 23) originating from a crozier during ascus development. while 
aporhynchous asci have a simple base (Fig. 24) from lack o f a crozier during ascus 
developmcnt (Weber 1972). This feature is best obscrved in KOH squash mounts of 
immature asci and the feature is noted where taxonomically important. Diffcrcnces have 
been used 10 define sec tions withjn Ihe genus (Weber 1972; Hannaja 1977a); however, 
this feature may be variable. For example, I/. aestiva/is is described as having 
aporhynchous asci (Oissing 1983), but ollrobscrvnlions clearly show croziers (Fig. 23). 
If Ihe species wilh aporhynchous asci (H. /eucome/aella. if. crassillmicQlll. and H . 
ob/ollgisporo) arc morc closely related 10 each other than to other species in our subgenus 
/..ellcomelaelloe . this feature would support the recognition o f the section Lel/come/aellae 
sellS!1 s tricto within our subgenus. 

Pamphyscs arc prominent in aU taxa (Figs . 2 1, 27). Paraphyses are th in -walled, 
approximately the same length as asci , and range from 3-11 ~m diam. at the apex. The 
broadest paraphyses are seen in species of Gyromilra, while Hydllo ffya spec ies lend to 
have slender paraphyses. Clavate paraphyses are typical (Fig. 27). and are gmduaUy to 
abruptly enlarged at thc apex. Paraphyses may be hyaline or strongly pigmented. In 
GyromilYO, the apical cells contain coarsc pigmenled granules, while in fie/vella the 
contents are fine ly granu lar 10 nearly homogeneous. Some species (e .g ., Rhizina 
Imdulara) have an extracellular pigmented matrix around the apex o f the parnphyses. 
He/vella crassitlll1i<:!lfa has thick-walled paraphyses similar 10 the selae o f Rhizilla 
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undulata (tenninology fOllowing Fitzpatrick 191 7). Setae are ascptatc with brown wall 
pigmentation (Fig. 22). and arise in excipular tissue below the hymcnium. 

Ascospore size varies from approximate ly 10 to 50 ~Im in length and spore shape 
varies from globose, subglobosc, broad ly ellipsoidal. ellipsoidal, subfusoida l, to 
fusoidal. Pselldorhizillo sphaerospora is the only epigeous species with globose 
ascosporcs, and these arc the smallest (8.5-10 ~rn diam.) in Lhe family. Most species of 
He/vella have broadly ellipsoidal spores, but one subgenus (Macropodes) has 
subfusoidal spores. Gyromirra species have ell ipsoidal 10 fusoida l spores up to 40 J.Un 
long. and spore shape and size are diagnostic for subgenera of the genus. The large, 
fusoidal ascospores of Rhiz;no are similar to species in the subgenus Disci"a of 
Gyromilra . Ascospores of flydnouya species arc the largest in the family at 25-55 ~un 
diam., and are globose to broadly ell ipsoidal. 

Spore size is quite variable within species and individual ascocarps. Spore length 
may vary over a range of 2- 10 Jlm withm species or collections. Kempton and Wells 
(1973) reponed that spore size varied in individual ascocarps of Gyromilrtl escil/ellla 
over a six week period, with early spores slightly smaller than later spores and that 
different regions of the hymenium on individual ascocarps matured at di fferent times. 
Donadini ( I 986a) observed that submature but viable spores of some Gyromifra species 
are often ejected from the asc i. Harrnaja ( 1977b) reponed that in fie/vella submarure 
spores within the asci were often slightly larger than fully mature ejected ascospores. 
Dissing and Nannfeldt ( 1966) and Harmaja ( 1977b) reported that abnormally large 
spores (macrospores) sometimes occur and thi s has been confirmed in thi s study. Spore 
volume may be somewhat more constant than spore dimensions ( i.e. , the longest spores 
are often the narrowest and vice versa). All ascospores are hyaline and thin-walled with 
the cxception of flydnorrya which has a thickened epispore. Spore omamentation is an 
imponant cbaracter but is difficult to assess with the light microscope (see SEM notes 
below). By LM, spores of He/vella are smooth; the verrucu lose spores of subgenus 
Macropodes excepted. Species of Gyromitra vary from smooth to distinctly wartcd, 
roughened, or reticulate. The large nodulose warts visible on ascospores of 
Underwoodia are diagnostic at the generic level. Hydnoll)la spores appear greally 
thickened with a nearly smooth, nodulose, or echinate surface. The presence or absence 
of spore apiculi is diagnostic at the specific, subgeneric, andlor generic levels. but may 
be variable in some taxa. Spores of many species of Gyromilra and Rhizjn(l appear 
apiculate in water mounts, while all species of Helvella. Unden\'oodia. and 
Pseudorhizina lack apic uli . One species of Hydnolrya, N. cubispora, has ascosporcs 
with a thickened apical region which may appear apiculate. 

Ascosporcs of Helvellaccac contnin large lipid rescrves (Gibson and Kimbrough 
19888, b; Kimbrough er at. 1990) , and variation in the number and distribmion of 
guttulcs is useful. Species of fie/vella, for example, have a large cenlmi subgJobose 
gunule, whi le species of Gy romjrra in subgenera Gyromilra and Meltlleucoides have two 
smaller globose gultules. Most Helvellaceae lack de Bary bubbles (Dodge 1957). but 
they were observed in a small proportion of the spores mounted in KOH, Mel z.er's 
Reagent or Cotton Blue in Gyromilra melaleucoides, G. in/lila, Pseudorhizina 
sphaerospora (Fig. 26b), P. califomica, Rhizina unduJata (Fig. 26a). Hydllolrya 
cerebriformis, and H. variifomtis. Harrnaja (1973, I 974c) suggests that de Bury bubbles 
may be imponant at the generic level , bUI variability limits their use. For example 
Harmaja (1974<:) reports rare de Bary bubbles in Gyromilra ambigua, but lacking in 
Rhizi"a undlliala. Ascospores possess a cyanophilic (deeply stained in Collon Blue) 
perispore at maturity with the ex.ception of Pseudorhizilla. This character is important at 
the generic level (Harrnaja 1974b) and is useful in other genera of Pezizales (Hamlaja 
I 974d; Egger pcrs. comm.). The ascospores of Helvellaccae conta in four nuclei a1 

manlrity (Harmaja I 976b; Pfister 1980; Berthet 1982; Donadini I 986b; Kimbrough el al. 
1990, 1996; Zhang and Minter I 989a,b). We have confmned this in Pseudor/tizi fla 
sphaerospora, He/vella crispo, and Hydnolrya cerebriformis. 

SEM observations on spores of Helvellaceae. including the genera He/vella, 
Undenl'oodia. Gyromilra, Pseudorhizilla, Rhizifla. Hydflolly a. and GymllohydflO ff)'a 
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indicated spore wall features are useful (McKnight and Balra 1974; McKnight 1973; 
Dissing J 972; Haonaja I 976d; Donadini 1 986a; Trappe 1976; Zhang and Minter 1989a, 
b). We have examined with the SEM spores of all species described here. The results 
have taxonomic value at the generic, subgeneric, and specific levels in vari ous taxa of the 
fami ly but must be interpreted cautiously. Variation among species is often no greater 
than that nmong individuals of the same species and often cannot be used as a primary 
means of species identification. Intraspecific variation in spore ornamentation between 
different collections ancVor different spores from lhe same ascocarp is attributed primarily 
to ascospore maturity (see notes below). For this reason, it is necessary to standardize 
the parameters for selecting spores for measurement and description. In our work, we 
considered ascospores mature if they had been ejected (in epigeous fonns) and wcre 
adhering to the cxcipulum. Hypogcous taxa were studied by cmshing apothecial tissue 
on a stub; spores were considered mature if they had ,veil developed ornamentation. 
Figs. 29-64 show the di versity o f ascospore ornamentation and apiculation wi th the 
SEM. 

Only Gyromilra has been studied intensively by SEM. McKnight and Batra (1974) 
divided spec ies into three groups based on ascospore morphology. They recognized that 
closely rel ated species had similar morphology, but their spore groups do not correspond 
to the subgenera proposed here. In a more comprehcnsive study, Donadini ( 1986a) 
discussed the variation in spore ornamentation of the genus. He showed that submalUre 
spores typically have a finer, less developed surface ornamentation and that these 
submature spores are often ejected from the asci before development is complete. This is 
significant in the imerpretation of the observations by McKnight and Baua ( 1974) and 
Hannaja (l 976d). Hannaja (1976<1) describes G. mon/ono as having less ornamentation 
than G. gigas and used rlus character to separate the taxa. Our observations show a 
simi lar degree of variation in ornamentation in collections referable to both laXa se"su 
Hannaja (Figs. 35-38). A similar situation occurred in the work of McKnight and Batra 
(1974) who separated weakl y and strongly ornamcnted spores of G. gigas (as G. gigas 
and G./astigiata respectively) and G. leucoxantho (as Discina larry; and D. leucoxantho 
respectively) . Examination of the holotype of G. larry; indicates it is an immature 
specimen of G. leucoxantha. Recobrnition of the variation in spore morphology (and 
correlation with Other features) pernlilS the division of Gyromftra sensu lato into four 
subgenera. Subgenus Gyromjlm has spores with finely rugose perispore ornamentation, 
onl y slightly inflated apicu li if present (Figs. 29,30), and corresponds to McKnight and 
Batra's (J 974) Group I (although they a lso include a species of Pseudorhizina). 
Subgcnus Discina has finely 10 distinctly mgose submarurc spores (Figs. 3 1, 36, 37), 
o ftcn with a distinct, irregular reticulum in mature spores (F igs. 33, 34, 38). In flated 
spore apiculi are present and may be well developed (Figs. 31, 33-35) or reduced in 
some species or individual spores (Figs. 32, 37. 38). This subgenus includes species in 
Group 2 and some species from Group 3 of McKnighl and Batra ( 1974). Subgenus 
Coro/iniana displays regular, widely spaced reticula and prominent spiCUles al the apices 
of ascospores (Fig. 39). Submature spores may be weakly ornamented as in subgenus 
Disci"o, bu t evidence of the reticulum and spicules is usually present. Species in this 
subgenus are referred to Group 3 of McKnight and Batra ( 1974). The fundamental 
difference between spec ies with an irregular, e10sely spaced reticulum and solitary 
inflated apiculi and those with a regular, widely spaced reticulum and mulliple apical 
spicu les was not recognized when McKnight and Batra included all species with a 
reticu lum in Group 3. The apiculi of species in the subgenus Discino are in flated regions 
of the perispore which often havc somc mgosity extending onto the apiculus surface, 
while the apical spicules of the subgenus Caroliniallo are projections continuous with the 
reticulum. Subgenus Melaleucoides has a distinctive pattern of ornamentation separating 
it from all others in the genus; the rough ornamentation visible with the LM is of isolated 
wans (Fig. 40). 

Pselldorhizilla species have fmely rugose spores (Fig. 41). This ornamentation is 
most similar to species in He/vella and Gyromitra subgenus Gyromilra. although even 
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less pronounced, and lead McKnight and Batra (1974) to include spec ies of this genus in 
their Group 1. 

The finely rugose ascospores of Rhizina IItldu/otQ (Fig. 43) are similar 10 Gy romitra 
ambi~'l1O and other species of Gyromilra (compare Figs. 29, 30, 37, 43). The apiculnr 
striations (Fig. 44) are identical to C. perlota (Fig. 33) in subgenus Discino. 

Ascospores of Helvella species appear smooth by LM and with the SEM at lower 
magnifications. AI 1500X or greater, the finely rugose pcrispore is distincti ve (Figs. 46. 
49, and 50). The similarity in ornamentation of H. silvicola (Fig. 5 1) wi lh others in the 
genus supports ils inclusion in He/vella and rejection of the name Wy w,ella. 'nlC only 
Helve lla species with a different omamentation is H. mocroplls. The vcmlculosc 
ornamentation by SEM consists of numerous shon spines (Figs. 53-56). This fea ture, as 
well as ascospore shape and guttulation. suppons Htiffne r's ( 1987) separation of the 
section M(ICropoties (sensu SlrictO), which is recognized as a distinct subgenus . Some 
spores may appear finely rugose (Fig. 57)(or smooth by LM), similar 10 other He/vella 
spec ies, and probably represent submalUre spores. 

Undenvoodia has been synonymized wilh Hcl\'clla by some authors (Eckblad 1968: 
Hannaja I 974a), but unique ascospore ornamen tation supports its retention in a separate 
genus. The spore is covered with irregular, broadly rounded. nodulose wart s (Fig. 42). 
TIle small pits in the pcrispore. noted by McKnight and Balra (1974), and the irregular 
cf'<lcking of the spore surface (Fig. 42), are not of taxonomic value. 

Species in Ii)'dllotlya fall into two distinct spore groups which are given recogn ition 
at the subgenus level. Subgenus Hyd1lolryo has smooth spore walls which arc 
ex.tensively thickened with an adhering amorphous epispore, often with a broadly 
rou nded or nodulose surface (Fig. 6 1). In subgenus Cerebriformae. the ascospores are 
echinate with distinct projections of the spore wall cxtending from the surface (F ig. 64). 
In Hydllofrya cercbriformis, the spore surface may be panially or completely covered 
with an adhering matrix similar to that observed by Hawker (1968a) for Elaphomyces. 
Spines are often aggregated by the adhering matrix, giving a waned or cracked 
appearance (fig. 63). Species of Gy m1lohydnolrya also have cchinate ascospores (Zhang 
and Minter 1989b). 

Ecology and biogeography. The Helvellaceae demonstnlte a wide variely of 
troph ic abi lities. Gyromifra and Pscmtiorhizina are common on wood and othcr plant 
debris and are assumed to be saprophytes (e.g., Benedix 1969), ahhough G. ill/lila 
migh t be a very weak pathogen (Egger and Paden 1986b). Some species of Gyromilra 
are eas ily cultured (Abbott unpubl ished data; Roponen and Krcula 1978; Raudaskoski et 
01. 1976: Egger and Paden 1986b; Groves and Hoare 1953) supporting the assumption 
that they are saprophytic. Rhizilla is pathogenic on coni fer seedlings (Ginns 1968, 
1974a; Sato ef al. 1974; Morgan and Driver 1973: Morgan el al. 1974; Thics el al. 1977: 
Egger and Padcn 1986a; Ca llan 1990) and can be cultured also (Sato et 01. 1974; GiiU1S 
1 974b; Eggerond Paden 1986a, b). 

The trophic strdtcgil."S of Helvella are unknown, although H. Cl1spa and H. corillm, 
as well as Gyromjlra esculellla and G. ;lIfllla, are listed as mycorrhizal in Main el al. 
(1996) and Trappe (1971) based on literature reports. Smits'ka ( 198 1) also li sts He/vella 
and Gyromitra as mycorrhizal. Mycorrhizal capabilities of H. laczlllosll have been 
described by Maninez-Amores el 01. (1991). It has not been possible to culture specics of 
Helvella even though numerous altemplS have been made (Abbott unpublished data; 
Weber pers . comm.), ahhough one putati ve culture of H. laclIllosa (UAMH 6474) was 
obtained from Europe. In general, the nutritional fastidiousness (lleivella and 
f/ydllolrya) and the lack of conidia (GyrQmitra) in the I-Ielvellaceae may be evidence 
supporting mycorrhizal tendencies (Hutchison 1989). Hypogeous species arc probably 
ectornycorrhizal with coniferous and deciduous trecs (Maia el 01. 1996), but experimental 
evidence is lacking (Trappe 197 1). The reccnt collections of Hydnoll)'a cllbispora, an 
endemic North Amcric.1n species, from non-native European plantations of P;cea, al so 
indicates a mycorrhi zal relationship with conifers (Pegler et al. 1993). 
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Specics exhibit some sea.sona lity with respect to fru iting with some being vernal 
(e.g., Gyramllra esclilema. G. per/aill. He/vella lellcomelaena) others autumnal (c .g ., 
Gyromitra illlilla. Helvella laclll1osa) and some, such as lIeb'ella laclmosa. N. macula/a. 
N. compressa, and GyrQmitra ill/ula. Olay fruit throughout the winter in coastal regions. 
Some vemal spec ies (e.g., Gyromifra gigas, G. a/ympiana) are often associated with 
mehing snowbanks. Fruiting body development may occur slowly (espt."Cially in 
G),romitraXKcmplon and Wells 1973; lalkanen and Jalkanen 1981, 1984; Moravec 
1966) and ascospores may malUre at difTerenllimes within different regions of individual 
ascocarps (Kemplon and Wells 1973; Donadini 1986a). Both tactics maximize 
reproductive potentia l. Hypogeous spec ies are dispersed primarily by rodents in addition 
to other mammals and invertebrates which feed on the fnliting bodics (Fogcl 1976). 

With respect to biogeography. some species arc restrictcd to arctic and alpine tundra 
regions (e.g., flelvella aeslivalis, H. vernlclllosa), whilc others are circumboreal, 
occurring in similar habilals in Europe, Asia, and Nonh America (e.g., He/rella crisjXl. 
Gyromitra esctlfellla). Some arc widely distributed in the northern hemisphere in a range 
of habitats including deciduous and coniferous woods or tundra, and on soil. humus , or 
rolted wood (e.g., Helvella faclIlloso. Gyromilra gigas). Others prefe r spec ific substrata 
such as wood (Pscudorhizilla spJwerospora), leaf litterlhumus (Iielvella mocroplIs), or 
mineml soil (H. feut'ome/aella). Many spec ies of Hefveffa tend to frui t on calcareous soil 
(Dissing I 966b; Petersen 1985; Abbott pers. obs.). 

Geographic distribution can help delim it species. Some species arc endemic to 
Europe or I onh America (e.g., Gyro",rrra fX1mra and Gyromirra mefalellcoides 
rcspt."'Ctively), while others are widely distributed in northern lemperJte regions (e.g., 
Helvella crispa, l1ydnoftya llI/mUlel) A few have an even broader geographic range in 
the nonhern and southern hemispheres (e.g., He/vella lellcomelae"fl. H. ch""ellsis). Few 
have been described exclusively from montane tropical regions (e.g .. He/vella papuellsis 
Diss ing 1979). 

Species endemic to the study area include Helvella robusta and H. crassittmicola, but 
further collecting may expand this range. Several other species arc restricted to western 
North America and occur smuh of the study area (Gyromilra me/a/ellcoides. 
Pselldorhizilla califomica, Heil .. ella comprc.'isa. and H. mriiJormis). The reponed arcto­
teniary disjunct distribution of Heil'ella maculara in northwestern North America and 
China (Cao el al. 1990) is unique in the family. 

Many closely related spec ies are sympatric (e.g., Helvella acetabulum and H . 
coslifera) throughout their range, while others are part ially sympatric, cspcciall~' if one is 
restricted in distribution (e.g. , Helvella crispa and H. ",aeu/ora). 

Geographic distribution is useful in identification when two closely related spec it.:s 
are allopatric . For cxample, P. sphaerospora occurs in Europe, Asia and eastern Nonh 
America, while P. califomica is only in western North America. The ranges of the two 
species approach each other on either side of the continental divide (Map 8). The species 
of U"den\'oodia arc unusually disjunct with each of the three species restricted to Nonh 
America, South America, and Australia respectively. 

Morphologically distinct fonns may occur in different environmental regions and in 
these cases it can be difficult to evaluate taxonomic identity (Le., whether the 
morphological features are altered by different conditions, or if di stinct species arc 
restricted to di fferen t habitats)(e.g., Helvella pa/uslris and H. /acIIIlOS(l, Haffner 1991). 
Taxonomic problems also arise from morphological differences seen between geographic 
locations. For example, variations in G. gigas (sensu lato) in Europe, eastcrn onh 
America, and westem onh America suggest possible laxonomic divergencc, yet the 
degree of overlap in morphology and distribution is great. 
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Phylogenetic Relationships of the Helvellaceae 

Relationships within the Pczlzales. The Helvellaceae are placed in the 
Pezizales. Unti l recently this order was restricted to operculate laXa (e.g., Eckblad 1968; 
Korf 1972) but a broader concept now includes taxa with indehiscent asci that arc clearly 
recent derivations from operculate forms (Trappe 1979; Eriksson and Hawksworth 
1993). These include hypogeous members which were traditionally treated together 
(Harkness 1899; Massee 1909) and often classified in the Tuberalcs (Gilkey 19 16, 1939; 
Hawker 1954, 1955, 1974; Korf 1973a). The Helvellaccae are among the few families in 
lbe order (also Pezizaceae and Otidiaceae) that include both operculate epigcous and 
indehiscent hypogeous taxa. Morphological similarities between epigeous and 
hypogeous taxa indicate Ihat the family is monophyletic, despite obvious difTerences in 
ascus structure. The unified concept of the family is based on the presumed 
monophyletic origin of all taxa with tetranucleate ascospores. 

The relationship of Helvellaceae 10 other Pezizales is unclear. The family is 
considered to be highly evolved because of the complex apotbccia and letTMucleale 
spores (Nannreldt 1937; Eckblad 1968; Dissing 1966b). Taxa considered primilive 
exhibit simple cupulate apothecia and uninucleate ascospores (Eckblad 1968). Korf 
(1972. 19733) places the Hclvcllaceac in the suborder Pezi.zineae along with the families 
Morcbellaceae, Pezizaccac, Pyronemntaceae (sensu 1010), and Ascobolaceae. This 
suborder is distinct from the Sarcoscyphineae (Sarcoscyphaceae and Sarcosomataceae) 
with suoopcreulatc asci. Eckblad (1968) and Brummeicn (1978) do not consider the two 
groups dist inct subordinal taxa. The distinction is also nOI supported by I-Jannaja (I 974c) 
who found that Sarcoscypbineae have perisporous ascospores, a characteristic also 
found in many Pezizaceae, Helvellaceae, and Pyroncmataccae (sensu lato). 

The 'helvelloid' taxa have been placed close to, and often in the same fami ly Wilh~ 
the 'morehelloid' taxa (c.g., Fries 1823; Seaver 1928; Groves and Hoare 1953: lmai 
1932, 1954). These groups arc distinct because the Morchellaceae possesses 
multinucleate rather than tetranuclcatc ascospores, and ascospores with external rathcr 
than internal oil gtlltules (Eckblad 1968; Korf 1972; Eriksson and Hawksworth 1993). 
SmilS ' ka (198 1) derives the Morchellace'.te from the Helvellaceae. The similar excipulum 
strucrurc in the Morchel1aceae and in He/vella (Eckblad 1968) may indicate relationship. 
Samuelson (1978) reports that the ascal apices of Helvella and Morellella arc also similar . 

• nnfeld, (1937) and Eckblad ( 1968) sugges, tha, the Morchellnccae and Helvellaceae 
are monophyletic groups derived independently from less advanced members of the 
Pezizales. and that the complex ascocarp5 are the result of parallel or convergent 
evolution. However, given the diversity of species and genera in lhe Pezizales. it is likely 
that the Hclvellaccae and Morchellaceae are more closely related to each other than to 
othcr families, such as Pezizaeeae or Sarcosomataceae. 

Several genera have been suggested as possible ancestors of the Hclvellaceae. 
Nannfeld, (1937), Eckblad (1968), and SmilS'ka (198 1) suggeSl a close affini'y be,ween 
He/vella and PllStu/aria (=Tarzetta) based on similarities of excipulum, ascospores, and 
paraphyses. Maas Geesteranus (1967) cven included Pusm/aria in the Helvellaceae. 
Eckblad ( 1968) fu rther suggested that the Helvellaceae (sensu Eckblad) is deri ved from 
the Otidcaccac (sensu Eckbl::l.d containing O(jdea, Plls(ulina (=Tarzefla ). Sowerbyella, 
Geopyxis, and Ascosparassis), and he separates the Olideaceae from the polyphyletic 
Pyronemataceae (supponed by Kimbrough 1989). Benedix (1962) also suggests an 
affinity with Geopyxis. Dissing (J966b) considers these taxa distant from the 
Helvellaccae and was not able to suggest an anccstor. Recent transmission electron 
microscope (TEM) studies by Kimbrough and Gibson (1990) have shown that the 
structure of the ascus pore plugs and ascospore secondary wall in Geopyxis are most 
similar 10 the HelveJlaceae. The uninucleate ascospores which conta in only small oil 
reserves would exclude Tarzetla (=P"s(u/aria, =Puslu/illa) and Geopyxis from the 
Helvcllaceae. 

Eckblad (1968) considered the Helvellaceae (fie/vella and others) and Rhizinaceae 
(Gyromilra and others), as independent derivations from pezizoid ancestors. Smits'ka 
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and Slavnaya ( 1978) and I-Iannaja ( 1969a, 1974b) also accepted LIle Helvellaceae and 
Rhizinaceae although Hannaja ( 1976b) later included taxa of the Rhizinaceae in the 
I-Iclvcllaccac. Hannaja ( 1974b) also subdivided the Helvellaceae sensu 1010 by erecting 
the family Pseudorhizinaceae to accommodate Pseudorhizilla, but this has recefved li nle 
support (Eriksson and Hawksworth 1993). Our observation of tetrnnucJcatc ascospores 
in P. sphaerospora supports the retention of PseudorhizinQ in the Hclvcllaceac. 

Smits'ka (198 1) outlined different phylogenetic relationships among the genera: 
cupuJalc spec ies were retained in the Pczizaceae {sensu lato} as the genera DiscillQ, 
Acetabula, and Macropodia. The monotypic family Rhizinaceae (Rhiz;na) was derived 
from Discino. The Hclvcllaceae (He/vella) was deri ved. from both Macropodia and 
Acetabula wi th flelvella giving rise to Gyromilra and Helvellella (=Pseudorhizina) . 
Allhough this scheme recognizes the relationship between DiscilJa (=Gyromitra) and 
Rhizina. it fails to note the even closer association of Discina and Gyromilra which are 
relegated to different families. The views of Eckblad ( 1968), Hannaja ( 1974b), and 
Smits'ka ( 198 1) are un tenable. Rather. the more unified concept of the family, as put 
forth by Dissing (1966b, 1972), Rifai (1968), Kimbrough ( 1970, 1991), Korf (I 973a). 
Hamlaja (197Gb), Trappe (1979), and Eriksson and Hawk,worth ( 1993), is supported 
hcre. 

Relationships among genera. The subfamilies, genera and subgenera proposed 
or accepted in this study are listed in Table I. 

The five epigeous genera of Helvellaceae accepted here are divided into two tribes, 
Helvelleae and Gyromitreae, considered monophyletic and sharing a common ancestor. 
The Helvelleae includes fie/vella and U"denvoodia, while the Gyromitreae includes 
Gyromitra. Pseudorhizina. and Rhizina. These tribes arc distinct based primarily on the 
structure of lhe excipulum and correspond to the families Helvellaceae and Rhizinaceae 
of Eckblad (1968) . The GyromitTCac is emended to include members of the Disc ineae of 
Dissing (1966b) and Korf ( 1972, 1973a). 

Thc hypogcous indchiscent genera aSSih'11ed to the Helvellaceae are Nydnollya. 
Gymnohydnolrya, Cizoiromyces, Balsamia. and Barssia. All have tetranuclcale spores 
(Berthet 1982; Donadini 198Gb; Zhang and Minter 1989a, b; Zhang 1991 ; Kimbrough er 
a/. 1996). The subfamilial placement of these (8)(8 is unclear. While it may seem 
justifiable to erect a tribe to accommodate the indehiscenl, hypogeous taxa, it is possible 
that the hypogcous ascocarp has evolved in both tribes . Further s tudy of these genera is 
needed to detennine a phylogenetic placement; for now they should be considered as 
genera incerrae sedis at the tribe level. Morphologica l similarity between lie/vella and 
flydnotrya has been noted by Korf( 1973b) and Donadini ( 1983). Because species of 
Helvellaceae tend to become fo lded or convoluted, they may have easil y adapted to a 
hypogeous ex istence, and Ule number of hypogeous genera included in Helvellaceae may 
continue to increase as relationships are recognized. 

Within the Helvelleae, He/vella is considered closest to the basal taxon from which 
extant genera arc derived. Both Undenl'oodia and flydnolrya have been ass igned to 
fie/vella at one time or another (Eekblad 1968; Hamlaja 1974a; Donadini 1983; Eriksson 
and Hawkswonh 1993). 

Eckblad (1968) and Hannaja (l974a) placed Underwoodia in He/vella but thi s is an 
untenable placement. Ulldenvoodia is distinct because it has no free excipular surface; 
the excipulum is completely fused and contjnuous with the stipe tissue. The nodulose 
ascospores were also ignored as a character of value at the genus level, but the striking 
difference in morphology clcMly suppons taxonomic separation. The uniformity in spore 
morphology of all species of He/vella examined in this study (inc luding those of 
subgenus Macropodes. see discussion in fo llowing section) is clearly diagnostic at the 
generic level and supports keeping U"denl'oodia separate from Helvella, although somc 
relationship to He/vella is indicated by excipulum anatomy and stipe morphology. 

HydllOlryll was united with flelvella by Donadini (1983) on thc basis of similarities 
of excipulum structure and the uniguttul ate ascosporcs with cyanophilic ornamentation. 
Excipular structure is simi lar in all taxa of the Helvellaccac, and species typically lacking 
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an ectal excipulum at maturity may have an evanescent ectal layer when immature 
(Hannaja I 976b; McKnigh' 1969. 1971; Abba" unpubli shed d.,. ). The 51ruc,ure of d,e 
cxcipulum in HydllOlrya miclraelis as shown in Berthct ( 1982) and Kers ( 1989) is 
distinct from He/vella as d('-picled in Eckblad (1968), Dissing (1966b), and Dissing and 
Sivensen {I 980). Considering that a single guttule in a globose or broadly ellipsoidal 
spore (two equal sized gult'ules in a narrowly ell ipsoida l spore and three, with largest 
central guttu le, in a fusoidal spore) is a physicall y efficient way of storing lipids 
(Hannaja 1973), guttule number should not be relied upon as an indicator of 
phylogenetic relatedness. Some members of the Gyromilreac (c.g., Pseudorhizillfl 
sphaerospora, Gyromilra giga<;) may also have uniguuulate spores. Cyanophilic 
perispore-pcriplasm strucrurc of mature ascospores wns demonstrnted by Harmaja 
(1974c) for He/vella, Gyromilra, and Rhizil1Q, and is reponed here for Hy dnolrya, 111is 
femure, although absent in Pseudorhizi"a. is common in the Helvellaceae and does nOl 
necessari ly imply relaledness between HydIJorrya and /-Ie/vella. A more convincing link 
between these two taxa is found in the description of He/vella rune,,' by Korf (1973b). 
Although we have not examined Ihe type or other specimens, the description and 
illustrations show similari ties to both He/vella and Hydl1otrya. The decision to place this 
specics in He/vella was based on the functional operculum, although the gross 
morphology of the ascocarp is more similar to Hydnollya . In our opinion, the presence 
versus absence of a functional operculum is taxonomically significan t at the generic level. 
which corresponds to me current recognition of genera by Eriksson and Hawkswonh 
(1993) and Egger (vers. comm.). TIle discovery of f/. asfien" is also of great importance 
in assessi ng the direction of evolution in Helvellaceae. Because an enclosed 'sparasso id' 
ascocarp has no need for a functional opercu lum, it can be concluded that the dehiscence 
mechanism is retained from its ancestry. It is thus apparent that the indchiscenl asci of 
hypogeous 'sparassoid' species represents a loss and that those species are more derived 
than those with func tiona l opercUlate asci . The presence of an operculum in flydl1o(rya 
cerebrifomtb; (Fig. 28), although it is apparently not functional , also supports the 
deri vat ion of hypogeous taxa from epigeous ones. 

Within the Gyromitreac, the relationship of Rhiz;"a to members of Gyromilra (e .g .. 
G. ambigua and G. perlara), is suggested by simi larities in ascospore size, shape, 
apiculation. and ornamentation. Rltizina is retained as a dis tinct, taxonomically isolated 
genus on the basis of the indetenninale growth in the margin, the presence of rhizoids 
continuous with the exc ipular surface, the presence of setae in the hymenium. and it.;; 
pathogenic habit. These are specialized evolutionary traits and Rltizil1a is therefore a 
highly derived genus. 

The phylogenetic relationship between Gyromilra and PseudorltizilJa is less clear. 
The two genera were often placed in the same genus (e.g., McKnight and Batra 1974; 
Karl' 1973a), but the differences in peri spore staining and spore !,'lJltulation discussed by 
Hannaja ( 1974b) suppon the retention of Pselldorhizi"a. In Pselldodtizina, the 
apothccium flesh is thinner than in Gyromilra, and the mar$in is typically free from the 
prominent ly ribbed slipe. The struclUre of the excipulum tS di stinciti ve but similar to 
other genera of the Gyromitrcae. 

Subgeneri c taxa. The broad generic concepts in the Hclvellaceae contain subsets 
of closely related species. These subsets have been given the rank of section in He/l 'ella 
(e .g., Dissing 1966b; Weber 1972; Hfiffner 1987) and subgenus in Gyromilra (e .g., 
Hannaja 1973; Kimbrough el 0/. 1990). In this work , the primary subdivisions of genera 
are considered subgenera (see Table I ). Subgenera arc treat(.-d as a higher r,mk than 
sections fo r nomenclatura l purpos~ (l eBN Article 4.2. Greuter e( a/. 1994). Subgenus 
flames previously erected are reta ined. although some are emended. Some previously 
published section names are raised to the rank of subgenus (Ie BN Rccommen(1.1tion 
22A.2. Greuter el al. 1994), bUI may include several sections described by other authors 
(e.g., Dissing 1966b; Weber 1972; Haffner 1987). These small cr groups could st ill be 
recogn ized as sections wi thin the newly proposed subgenera, although no division of 
subgenera is considered here. Subgenera based on species not designated as Iypes for 



15 

any previously described subgeneric division are newly described. To avoid confusion, 
new subgeneric names are proposed mlher than using C'dflicr generic names al the 
suhgencric level (unless previously establ ished: e.g. , subgen. Discilla). These genera 
rarely corresponded exactly with the subgenera as outlined here, or the concept of the 
genus included members from mOTC than one of the subgenera recognized in this work. 
The outline presented divides the genera into recognizable units of taxonomic affinity 
(Table I). 

The genus Gyromilra is divided into four subgenera on the basis of ascospore and 
ascocarp morphology. Subgenus Melaleucoides shares relatively small spore size and 
biguttulatc ascospores with subgenus Gyromilra. Pfister ( ) 980) conJinned the 
tetranucleate condition of G. melaleucoides ascospores and supports a broad concept of 
the genus Gyromilra to accommodate it Pfister also comments that it could not be placed 
eas il y in either Gyromitra or Discina sensu s,ricro, recognizing the taxonomic isolation of 
this species. The subgenus Discina may also provide a link with subgenus Melaleucoides 
through G. mela/ellca, but the placement of this species is uncertain. G. melaleuca is 
tentatively placed in the subgenus Melalellcoide5, although it is somewhat aberrant. The 
spores are smaller than typical in members of the subgenus Discil/a, and the apiculi 
appear absent (although also inconspicuous in other species of the subgenus Discina, 
e.g., G. olympialla). Our SEM observat ions of the submature ascospores of G. 
mela/ellca, along with those of Donadini (I 986a), indicate that the spores appear 
internlediate between Ihe rugose surface typical for subgenus Discina and the nodulose 
warted ornamentation typical for G. mela/ellcoides, the only other spec ies in the 
subgenus Melaleucoides. nle distribution of gultules within the ascospore is also 
intennediatc. As illustrated in Benedix (1969), the spores are ellipsoidal, but some 
appear subfusoidal. TIle spores are most frequently bi&'1Iltulate (with a small proportion 
oftrigutlulate spores), bUlthe guttules arc of unequal size. This paltern is also seen in a 
small proponion of spores in other spec ies of the subgenus Discillu. including 6". gigas. 
Further investigation of G. melalellea may reveal a closer affinity with the subgenus 
Discina. Species in subgenus Carolil/ial/a have been closely allied with members of the 
subgenus DisciI/O and were often grouped with them in [he genus Discil/a (e.g., Eckblad 
1968). The subgenus CaroJil1ial1o contains subsessile to distinctly stipitatc species 
sharing common ascospore morphology (Fig. 39) and is more closely related to 
subgenus Discina than to other subgenera of the genus. 

Rhizillo is monotypic but is likely derived from a qvromilm-likc ancestor. The genus 
Pseutiorhizina contains only a type subgenus with two close ly related spec ies (see also 
discussion under intergeneric relationships and notes under spec ies). 

Helvella is divided into six subgenera, which arc emended to include species treated 
in various sections sellSlI Dissing ( 1966b) or Haffner (1987). Subgenus He/vella 
represents a high level of development due [0 the complex apothecium and stipe 
morphology (Figs. 6-8). The anceslrnl fonn of spec ies in the subgenus Hcdvella may 
have been similar to H. soli/aria placed in a basal taxonomic position of the subgenus 
Lellcomelaellae. fI. soliraria is a variable taxon; large representatives of this species have 
a pronounced stipe with anastomosed branches and internal chambers reminiscent of H . 
maculata in subgenus He/vella. Species in the subgenus Leucome/aenae with complex 
ribbing on stipe and excipular surface (e.g., H. acetabulum. H. costifem) (F ig. 3e) are 
deri ved from simpler fonns similar to H. lellcomelaena (Fig. 3a) or H. solilaria (Fig. 
3b). The subgenus Si/vico/ac is likely derived from an ancestor similar to spec ies in lhe 
subgenus Leucomelaenae. The indistinct, sparingly ribbed stipe of H. si/vicoJa (Fig. 
4a,c) is similar in construction to H. leucome/aena (Fig. 3a) and H. aestivalis. The 
strongly one-sided apotbecium and ascocarp coloration typical of H. si/vico/a are also 
seen to a much Jesser extent in the aforementioned taxa. The subgenus Lellcomelaenae is 
also allied with the subgcnus Cllplili/ormae. Small slender fonns of H. solitaria arc 
morphologica ll y similar to H. cupuliformis and H. corium placed in thc subgenus 
CUPllliformae. Subgenus Macropodes is most closely related to Cupuliformae. 
Subgenus £/awicae is clearly derived from species in the subgenus Cllpuliformae. 
Similarities between members placed in a basal taxonomic position of the subgenus 
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Elaslicae (e.g., H. ephippium, H. pezizoides) arc only slightly morc complex than some 
species of subgenus Cupuliformae (e.g., H. clzinemis). The subgenus Elasricae 
represents an advanced lineage. Species such as H. elastica and H. leucopus are among 
lhe most highly derivc:.'(1 species of subgenus Elaslicae on the basis of elaborate apoLbecia 
reflexed to stipe, glabrous excipular surface, and hollow stipe. 

The genus Ullderwoodia contains only a type subgenus of at least three closely 
related species . Although the spec ies of Underwoodia have been said 10 differ little in 
ascocarp morphology from spccic.. .. such as H. laclea in Helvella subgenus He/vella 
(Hannaja 1974a), direct phylogenetic relationship between these taxa has not been 
demonstrated and evidence to indicate that U"denvoodia is derived from subgenus 
He/vella is lack ing (see also notes under imcrgencric relationships). 

Hydnoflya is di vided into two subgenera on the basis of ascospore morphology. 
Members of the type subgenus have subglobose to broadly ellipsoidal ascospores with 
smooth walls that are irregularly thickened by an amorphous episJ'X)re (F igs. 59-62). H . 
cerebrifol11Jis is placed in a subgenus o f its own on the basis of the unique globose, 
echinate ascosporcs (F igs . 63, 64). Trappe ( 1979) suggesled Ihat this may deserve 
generic separation, but is retained in Hydtlorrya based on gross morphological similari ty, 
an adminedly unreliable character in hypogeous fungi (Zhang 199 1). The teuanucleate 
ascospores of H. cerebriformis confirms the placement of this species in the 
HelveJlaceae. Ascos)X>re morphology is also variable in the hypogeous genera 
Choiromyces (Helvellaceae; see Trappe 1979) and 7itber (Tuberaceae; see Lange 1956). 
The SEM studies o f Gymllohydflolrya by Zhang and Minter (l989b) show simi lar 
ascospore ornamentation to Hydllollya eerebrijor",is. 

FAMILY: 
TRlBE: 
GENUS: 
SUBGENUS: 

GENUS: 
GENUS: 
TRIBE: 
GENUS: 
SUBGENUS: 

GENUS: 
TRIBE: 
GENUS: 
SUBGENUS: 

GENUS: 

TABLE I: Tan of Helyel!aceae l 

Hclvellaccae (44) 
Gyromitreae (II) 

Gyromilra (8) 
CaroUlliana (0) 
Discina (4) 
Gyromilra (3) 
Me/a/ellcoides ( I) 

Pseudorhizil1n (2) 
Rhizilla ( I ) 

Helvelleae (33) 
Helvella (27) 

Cupu1iformae (4) 
E/astieae (7) 
flelvella (4) 
Lelleomelnellae (1 0) 
Macropodes (I ) 
Silvieolae ( I) 

Undent100din ( I) 
genera i/leer/ae sedis 

H"dllotrya (5) 
Hydnotrya (4) 
Cerebriformae ( I ) 

G)lmnohydnotrya (0) 
Dn/samia (not examined) 
Barssia (not examined) 
Choiromyces (not examined) 

I number of species examined from northern and northwestern Nonh America in bmckclS after laxon. 
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Taxonomic part 

Generic, 5ubgcncric, and speci fic taxa are described and presented in alphabetical 
order within each higher taxon (i.e., species arranged alphabetically within subgenera, 
subgenera alphabetically within genera, genera alphabetically within tribes), with the 
exception of extralimital taxa which are listed alphabetically al the end of their respective 
subgeneric or generic section. Keys to all tribes, genera, and subgenera are included 
individually and should be followed sequentially. Only spec ies found to occur within the 
study area are keyed . Extralimital species are included to elucidate differences between 
closely related or morphologically similar taxa, and notes are provided fo r all taxa 
reported from lhe area. Inclusion of other extr.llimital taxa was required to provide a 
morc comprehensive view of the taxonomic diversity of the Helvellaceae. 

Descriptions of genem and subgenera include authority and citation, synonyms, type 
species, and morphological fea tures. 

Spt.·'Cies concepts are taxonomic (rather than biologica l or ecological) ones and are 
defmed on the basis of multiple correlation of features. Our species are "the smalh...-st 
groups mat are consistently and pcrsistenlly distinct, and distinguishable by ordinary 
means" (Cronquist 1988). Characters of importance al the species level include ascocarp 
size, shape, colour, excipulum vestiture, stipe construction, ascospore size. shape, and 
omamenUltion, and features of the paraphyses and asc i. 

Species are presented with authority and citation. basionym and synonyms, type 
infonnation, illustrations (included here). morphological description (in order of 
apothecium, stipe. asc i, paraphyses, and ascospores) based on dried material except 
where noted, habitat (abundancc, substrntum, pheno logy, associated plant species in 
order of decreasing frequency, etc.), geographic distribution. Ulxonomic notes, and 
collections examined. Full descriptions are provided only for species from the study 
area, while nomenclalUral infonnalion, geographic distribution, taxonomic notes, and 
col lections examined arc providoo for extralimital species. 

Synonyms provided arc not exhaustive, and are providcd to help users access names 
from recent North American and European rcferences (or those in current use) and names 
for which type or authentic material has been examined. Type material likewise is 
provided to allow quick access to the status and localion of type spec imens. with nOlation 
if examincdlselected in this study. Complete type specimen details are provided in the 
collections examined section. 

The nOies section includes a discussion of the species concept. subspccific taxa and 
relationships to similar taxa. Collections are listed by location, collector (including 
number) and date (montb day year) together, and herbarium accession dala . Further, they 
are arranged by province or state, west to cast from the north to the south (i.e., read each 
province/state on a map from the upper left comcr ac ross, then down line by line) with 
those from the study region fi rst (Canada first, then USA). National and provincial parks 
arc indicated by N.P. and P.P., respectively: counties as Co. Other collections are lisled 
by coumry in approximate order from west to east and north to south. Exsiccatae fo llow. 

Helvellaccae Fries, 1823, Systema Mycologicum 2: I. (s.n. ElveBaceae). 
-Rhizinaceae Bonorden. 1851, Handbuch der allgemeinen mykologie als anleirung 

zum studieum derselben p. 200. (s.n. Rhizinacei). 
=Balsamiaceae E. Fischer, 1897. Tuberaeeen und Hemiasceen. in Rabenhorst 

Kryptogamen-Flora von Deutschland. Osterreich und der Scbweiz 5: 3-8 1. 
=Hydnotryaceae M. Lange, 1956, Dansk Botanisk Arkiv 16: 27. 
:;; Disc inaceae Benedix, 196 1, Zeitschrift rur Pilzkundc 27: 100. 
=Pseudorbizinaceae Hannaja, 1974, Karstenia 14: 11 0. 
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Key to tribes and genera of Helvcllllceae 

I . Ascocarps hypogcous; asci indehis cent; ascosporcs thick-walled and 
pigmented ...... ... ........... ... ........... . Tribe incertal! sedis ..... Hydnotrya 

I' . Ascocarps epigeous; asc i operculate: ascospores thin-walled and hya linc .............. 2 
2. Apothecial excipuJar ti ssue (as seen in cross section) at maturi ty of 

texlura imricQIQ throughout, sometimes with an indistinct evanescent ecral 
layer of lexlllra angularis (Fig. 19) ..... ... .............. Tribe Gyromitrcac ... .. 3 

2' . Apolhecial excipular tissue (as secn in cross section) distinctly strati fied 
at all stages of development, with medullary excipulum of lex/lira 
;I/(rjcota and prominent cctaJ cxcipulum of textura Qllgularis andIor 
leXlUra prismolica (Fig. 20) .... ... .. .. .... ... ... ............ Tribc /le/vel/eae ..... S 

3. Ascocarps sessil e, with rhi zoids ex tending from excipular surface; 
th ick-walled setae presen t in hymenium ....................................... Rhizina 
..................... .. .......... ..... ................ ....................... (R. uIJdu/ata) 

3'. Ascocarps stipitate or sessile, exc ipular surface lacking rhizoids: 
se tae absent from hymenillm .... .. .... .. .... ..................................... .... .... 4 

4 . Ascospores at maturity with cyanophilic pcrispore (deeply stained 
in Cotton DIlle); flesh of fresh apothec ia rel3tively thick (2-S 
mm) ................ .. ......... ...... .. ... .. ....... . . ..... .. ....... ...... . ...... Gyron. itra 

4 '. Ascospores at maturity lacking cyanophilic peri spore; 
fl esh of fresh apothecia relat ively thin (1 -2mm) .................... Pseudorhizina 

5 . Ascospores smooth to venuculose (with SEM spore surface unifoml ly finel y 
rugose to finel y vCffilcose); apothecium at least partially free of stipe 

wilh di st inct excipu lar surface ............... ........ ............ .... .. ..... ... He / ve lla 
S·. Ascospores nodulose (with SEM spore surface smooth with large isolated 

rounded warts); apothec ium entirely fused 10 stipe and lacking a 
di s tinct excipular surface ......... .. ...... .. .. ...... ............ .. ....... U"derwoodia 
........................ ... ..... .. ...... ........ .............. .. .... .... . (U. co/umnaris) 

Tribe Gyromitreae Diss ing, 1966, Dansk Botanisk Arkiv 2S: 28. emend. IIOV. 

::::;:Tribe Discineae Dissing, 1966, Dansk Botanik Arkiv 25: 29. 
Notes : This tribe is cmcnded to include both tribe Gyromitrcae and Discineae of 

Dissing 1966b. Threc genem are recognized: Gyromilra (sensu 1010). Pseudorhiz;IIa. and 
RhizilJa. 

Gyromitra Fries, 1849, Summa Vegetabilium Scandinaviae 2: 346. (nomell 
cOl/sen 'm.dllm ICBN Appendix I ITA, Greuter et al. 1994). 

=Gyroceplzaills Persoon, 1824, in Memoires de la Societe Linneene (Paris) 3: 77. 
(" ome" rejiciendum ICBN appendix IUA, Greuler el al. 1994). 

=Discina (Fries) Fries, 1849, Summa Vegetabi liulll Scandinaviae 2: 348. 
=Physomitra Boudicr, 1885. Bulletin de 1a Societe Mycologique de France I: 99. 
=Neogyromilra S. Imai. t 932, The Botanical Magazine (Tokyo) 46: 174. 
=Paradiscina Benedix, 1969. Die Kulturpflanze 17: 274. 
=Fasligiella Benedix, 1969, Die Kulturpflanzc 17: 276. 

Type Species : Gyrom;tra esculel1la (Persoon) Fries. 1849, Summa VegetabiliLUn 
Scandinaviae. 2: 346. 

Macroscopic Features: ascocarp epigeous, sess ile. subsessile, or distinctly 
stipitate; apothecium cupulate, discoid, convex, bilobate, or irregularly lobed, margin 
inrolled or reflexcd; hymenium yellow brown to red brown or dark brown, nearly 
smooth 10 undulate-rugose or highly convoluted; excipular surface nearly glabrous to 
pubesccnt, smooth, leathery when dry; stipe equal, flaring and merging with 
apothecium, or tapered to base, white to red brown, or with purple tillls. nearly glabrous 
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to pubescent, often fluted, interna ll y solid or with hollow chambers; flesh thick, 2-5 mm 
when fresh, brill1c. Microscopic Features: asci cyl indrical, tapered 10 base, hyaline, 
operculate, containing eight uni seriatc ascospores; paraphyses clavate, enlarged gradually 
or abruptly at apex , brown, contents finely to coarsely granular; ascospores ellipsoidal 10 
fuso idal, hyaline. smooth 10 distinctly rough with li~lt microscope. with SEM (or oil 
immersion) finely to coarsely rugose, reticulate, or di stinctly warted, non-apiculatc to 
distinc lly apicu late. with one, two, or three guttules, tetraoucleatc, de Bary bubbles 
absent or rarely present, cyanophilic pcrispore prescnt at maturity; tissues in cross 
section more or less unifonn rexlUra in/r;COla with no distinct separation ofmedllllnry and 
ectal exciplllllm at maturity, an evanescent ecta l layer of textum angula,.,:,; present in itially. 

Key 10 subgenera of Gyromitra 

I. Ascospores bigutlulate ...................................... . ................................ 2 
1 '. Ascosporcs uniguttu late or trigunu late ..................................................... 3 

2. Ascosporc omamentation finely rugose (appearing 
smooth by LM) ................................................... subgcn. Gyromitra 

2 ' . Ascospore o rnamentation of isolated rounded wans ... subgen. Melalellcoides 
.... ............ ..... . ... . .................. . ... . ................... (G. nlela l ell co ides) 

3. Ascospore ornamentat ion rugose or an irregular, closely spaced reticulum; 
distinct or indistinc t solitary apiculi present, apiculi fomlcd from 
inOation of perisporc at spore apices ............................. subgen. DiscillQ 

3 ' . AscosjX>re ornamentation a regular, widely spaced reticu lum; distinct 
multiple apiculi present. apicul i fonned from extension of reticulum 
into spine·likc projections at sjX>re apices . . .. .. . .. .. . ..... subgen. Caroli"ia"a 

Gyrol1lilra Subgenus CarolilliallQ S.P. Abbott, subgell. I10V. 

Apothf!cia sllbsessilill vel stipituw. conllexu vel irrf!gll/aritftr cllpuluw. hy menillm 
nlgOS1I1II W!/ COI/VOIIlIIlIll: (lSCOSPOI'(W ellipsoidft(lf! vel subjusoidf!ae. Illliguuulalaf! 
vel Iriglllllllatae. reliclI/atae. IItroque apice spillllioso. .. 

Type S pecies: Gy romifl'a caro[;"iolla (Bosc : Fri es) Fri es, 1871 , Of vcrs. af Ko ng l. 
VCI.-Akad. F6rha ndl. 2: 173. 

Ascocarp: subsessi le to stipitatc, cupulatc, di sco id, convex, or irregularly lobed; 
hymcnium orange brown to red brown~ rugose. Ascospores: ellipsoidal to 
subfusoidal. uniguttulate to triguttulate, appearing distinctly rough to reticulate with light 
microscope. with SEM ornamentation composed of coarse complete reticulum at 
maturity, apiccs wi th multiple spines arising from reticululll . 

No tes: The subgenus is characterized by spores covered with a coarse, regu lar, 
widely spaced reti culum, and the apical regions are ornamcnted with multiple blunt 
spines continuous with the re ticulum (Fig. 39). This is in contrast to the inflated sol itary 
apiculi of subgenus Discil/a. The spore ornamentation develops slowly as in subgenus 
Discil/a and nearly smooth submature spores may be discha rged from the asci (Abbott 
pers. obs.; see also Donadini 1986a). Ascosporcs are onen unigultulate, but the presence 
of one or two smaller apical guttulcs is not uncommon. Ascocarp morpho logy and 
coloration is also similar to species in the subgenus DiscillO, and these fea tures suggest 
taxonomic affiniry between subgcnera Discil1a and Dzroliniana. 

Benedix ( 1969) recognized that the group of 'gyromitroid' fungi with regularly 
reticul ate and apically spined spores deserved taxonomic recognition and erected the 
genus Fasligiella to accommodate G. caroliniona. The illustration of F. caroliniallo 
represents G. !asligiaro as recognized in this work in agreement with the concepts of 
Svrcek and Mornvec (1972). Ham13ja ( 1973), and Weber ( 1988). Hannaja ( 1976b) 
places Fastigiella in synonymy with Gyromilra sensu lalo. 

None of the three spec ies recognized in this sec tion is known from the study area. 
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Extra lim ita l Species 

Gyromilra caroliniana (Bose : Fries) Fries, 1871, Ofvers. a f Kong!. Vel.­
Akad. Forbandl. 2 : 173. 

&Morchel/a caroli"ia"a Bose: Fries, 1823. Systcma Mycologicum 2: 12. 

aMorchella caroliniana Bose, 18 11 , Gesellschaft laturforchender Freundc 
Berlin. Sitzungsbcrichtc 5: 86. 

iiE/vela caroli"iana (Bose) Nees, 18 17, Das System dcr Pilze und SchwAmmc p . 
176. 

(add;,;onal synonyms see McKn;gh' 1973; Weber 1988). 
Type Material: Neotype (designated McKnight 1973) BPI. examined. 
Dist ri bution: Found in southeastern North America (McKnight 1973; Weber 

1988). G. caroliniana is reponed by Larsen and Denison ( 1978) from BC, \VA, and OR, 
but all specimens from USC and WTU examined in thi s study are assigned to G. gigas 
here. Reports from Europe are unsubstantiated and are due to confusion with G. 

/asrigialQ and G. gigas. 
No tes : The species concept of G. caro/ill;aJla has been the source o f much 

confusion. but the concept accepted here is based on the nootype scicc((xi by McKnight 
(1973). which we believe corresponds to that of Bosc ( 18 11 ) and Fries ( 1823, 1871 ). 

Collect ions Examined : USA : Indlant: Greencastle . Banker ( 1318) 04 28 1909. NY. 
Vi rginia: Lonon. Bland 04 24 1942. BPI (neotypc). North C uol1n a: Curtis 2247. Herb. Berkeley 
1879. K. 

Gyromitra f astigia ta (Krombholz) R~hm. 1896, Die Pilze, in Rabenhorst, 
Kryptogamen-Flora von DeutschJand, Osterreich und der Schweiz. 2nd cd. I : 
1194. 

_Elvelafastigiala Krombho lz, 1834, aturgetreue Abbildungen und Breschreib­
ungen der essbaren, schad lichen und verdachligen Schwamme 3: 2 . 

*Gyromilra/astigiara sensu Mcknight. 197 1 (=G. gigas). 
=Gyromilra brunnea Underwood, 1894, Proceedings Indiana Academy of Science 

1893: 33. (lectotype and authentic material NY, examined). 
iSElvela IInderwood;; Seaver, I928, The North American Cup-Fung i 

(Opcrculates) p. 254 (llomell IIovllm); non Elvela bnm"ea Linnaeus. (fide 
McKn;gb, 1973). 

(additional synonyms sec Wcber 19 88). 
Type Material: none avai lable (fide McKnight 197 1). 
Dis tl'"ibut io n: This species is known from eastern and southern North A..mt..';ca 

(McKn;gh, 1973, as G. bronneo; Weber 1988) and Europe (Svccek and Moravec 1972; 
Ryman 1979; Krieglsteiner 198 1; Kotlaba and Pouzar 1974). G. /asrigiata reported from 
AB by Larsen and Denison (1978) follows nomenclature of McKnight (197 1) and is a 
synonym of G. g igas (q.v.). 

Notes: The species concept has been vari ously interpreted (McKnight 1971 ; Svrcek 
and Moravec 1972) due to the rather imprecise original description by Krombho lz ( 1831-
1846) and the lack of extant type material. After examination of Lhe original publ ication, 
we accept the concept outlined by Svrcek and Moravec (1972) in agreement with 
Hamlaja ( 1973) and Weber ( 1988). A neotype from the type locality is required . 

Collections Exam i ned : CANADA: On tario: Terra Nova. Van Gerwin 05 31 1981. 
TRTC 490 16; Hal lon Forest nearCampbellville. Thompson (J FA 8363) 05 9 1978, \VfU: Rondeau 
P.P., Hutchison 05 9 1987. TRTC. USA : Iowa: low.!. City. KCMOOY 04 26 1955. ALTA 668. 669. 
670. Ind iana: Greencastle. Underwood OS 1892. 1893, 1894, NY (Lcctotype of Gyromitm bnIIUIM); 
Greencastle. Banker (3832) 04 21 19 11. "'Y: ncar Fem. Banker (1344) 034.8 1910. "'Y. Ohio: Red 
Bank nearCineinrulli, Lloyd 04 21 I 95. NY. 
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Gyromitra parma (J. Breitenbach & Maas Geesteranus) Kotlaba & Pouzar, 1974, 
Cesk. Mykologie 28: 84-95. 
;z,Disci"a panna J. Breitenbach & Maas Geestcranus. 1973, Proceedings. 

Koninklijkc Nooelandse Akademie van Wetenschappen. Series C. Bioiogil:ai 
and Medical Science 76: IOI-IOS. 

Type J\'lotcrial: Hoiol)'PC L, examined; isotypc K, examined. 
Fig. 39. 
Distribution: G. panna is found only in central Europe (Breitenbach and Mans 

Geesleranus 1973; Breitenbach and Krjnzlin 198 J: Bregazzi 1978; Hocevar 1978, 1982). 
Noles: This species is separated from the others in the subgenus by its subsessi le. 

irregularly cupulate, apothecia . The apical spicules are more highly develoJX--d than in 
others of the subgenus (Fig. 39). 

Collections Examined: SWITZERLAND: K3ntOn Ob .... '3ldl."ll. 1lI,..'af Grafenort, von Biln:n 
OS 19 1972, L (holoIYpe). K (isolype). 

Gyromitra Subgenus Oiscillu (Fries) Hannaja , 1973, Kan;tcnia 13: 56, 
emend. nov. 

Type species: Gyromitra per/ala (Fries) Hannaja, 1969, Karstenia 9: II . 
Ascocarp; sessile to stipitate, cupulate, discoid. convex. or irregularly lobed; 

hymenium yellow brown, orange brown, red brown, 10 dark brown, undulate· rugose to 
convoluted-wrinkled. Ascospores; ellipsoidal to fusoidal, urugultulate to Lriguttulate, 
appearing dislinctly roughened with light microscope, with SEM spores coarsely rugose 
wilh anastomosing ridges fonning an irregular reticu lum, solitary polar apiculi vinually 
lacking 10 well developed. 

Notes: Fries (1823) treated Discitla as a subgcncri c taxon of Peziza , but later (Fries 
1849) gave Discina generic status. Hannaja reduces Discina to a subgenus of Gyromilra 
and noles that the lectotype was ind irectly selected by Fries ( 1849) by restricling Discina 
10 a monolypic taxon including only D. perlala. The subgenus Discina conUlins 
subsessi le to distinctly stipitate species with highly ornamented spores and soli tary 
apiculi . These may be slight inflations o f the perispore (Figs. 32, 37, 38), or well 
developed and knob-like (Figs . 35, 36), pointed (Figs. 31, 33), or depressed (Fig. 34). 
The surface omamenUltion develops slowly and may be incomplete on submature but 
viable spores ejected from the ascI as described by Donadini ( 1986a). At maturity the 
spores are prominently and irregularly rugose with anastomoses between ridges which 
fonn an irregular close reticulum (figs. 32-35~ 38). The subgenus is emended to exclude 
taxa with coarsely reticulate ascospores and apical spicules (subgenus Carolitliana here). 

Key to species of Gyromitra subgenus Discina 

I . Ascospore apiculi depressed (concave); fresh hymenium bright yellow 
brown to orange brown ........................................ ..... G. leuco:cantha 

I '. Ascospore apiculi broadly rounded, knob-like, or pointed; fresh hymenium 
yellow brown. orange brown, red brown, or brown ....... .. .... .. ................ 2 

2 . Ascospore apiculi pointed; fresh hymenium red brown 10 dark 
bro\vn .......... ........ ................. .. .. . .. .... ................... . .... .. . G. perlata 

2' . Ascospore apiculi broadly rounded or blunt knob-like projcctions; 
fresh hymenium yellow brown to o range brown ........ .... ....................... ... 3 

3 . Aseocarps stipitate; ascospore apiculi indistinct and broad ly rounded 
to di s tinel and knob-like .. ..... ............ .. ...... ..................... ....... G. gigas 

3 '. Ascocarps sessile; ascospore apiculi indistinct and broadly 
rounded ................... ........ .. ...... ... .. . ........ .. ................ G. olympiunu 
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Gyromitra g igas (Krombholz) Quelet , 1873. Les hampignons du Jum CI des 
Vosges. 2: 382. 
;:;.Eb'ela gigas Krombholz, 1834, Naturgctrcue Abbi ldungen und Brcschrcib­

ungen der essbarcn. schadlichcn und vcrdachtigcn Schwammc 3: 28. 
=Gyromilra mDltfllllQ Hanmlja, 1973. Karslcnia 13 : 56. (holotype H, examinc..'<I; 

isotypes BPI. K, examined) 
=DiscillQ korJU Rai tviir, 1970, Tanu ri ikliku Olikooli toimelis(.--d 268. Botaanika­

alased tOOd 9: 371. (pamtypc CUP, examined) . 
• Gyromilra korfii (Railviir) Harmaja, 1973, Karstenia 13: 56. 

Type Maleria l: none avai lable (fide McKnight 197 1). 
Figs. 2u, 35-38. 
Apo th ecium: 30·65 nun diam. , 20-70 mm high (up to 140 x 90 mm fresh), 

irregularly lobed, convex, apprcssed and fused to sti pe. although some apolhccia l lobes 
may be free, hymcnium yellow brown to orange brown fresh. medium to d1.rk brown 
when dried, undulale·rugosc, cxcipular surface cream to yellow brown, smooth or with 
broadly rounded ribs continuous with those of the stipe, glabrous to finely pubescent. 
Stipe: 10-75 x 15-60 mill (up to 130 x 100 mOl frcsh), robust, enlarged at base, white 
or cream 10 greyish brown with pink tints, pubesccnt, nearly smooth or typically flutcd. 
with broadl y rounded ribs, internally chambered. Asci: 400-450 x 13.0-24.0 ~m . 
Paraphyses : 4.5- 11.0 ~m diam. at apex, terminal cell 35-60 ~m long. clavate, 
enla rged gradua ll y to abruptly at apex, brown, contents coarsely granular. Ascospores: 
26.0-39.8 x 11.6-14.8 Jlm , ellipsoidal, subfusoida l, to fuso idal, hya line, Slightl y to 
distinctly roughened, wi th SEM spore surface finc ly to coarsely rugose, ornamentation 
of individual ridges or anastomosing to foml incomplete or complete ret iculum, apiculus 
nearly absent to prominent, I .0-5.8 ~m long, broadly rounded thiCkening 10 distinct 
blunt knobs, very rJrciy depressed; 1I1liguttuiate to triguttulate, with one large globose to 
broadly ellipsoidal central guttule and 0-2 smaller globose polar gUllules. 

H3bital: Solitary to gregarious on liner and woody debris in coniferous or mixed 
woods, onen near mclting snow. Associated trees: Picea gltlllca. Pinus COIIlorla. Abies 
kLSiocarpa. Abies grandis. Abies balsamea. PselltioLmga menzies;;. Tlmja plicala. 
Populus /remuloides. Populus balsamifera. Betula papyri/era. Detflla occidelJlalis. AIIIIIS 
sp., and Acer sp. Associated shrubs: Bewla pumila and Salix sp. Fruiting from April 3 
in WA to Jul y 13 in AK. June collections are most common. 

Distribution: Widely di st ributed in borea l, montane and coastal regions from AK, 
NWT, BC, AB, WA. 10, OR, and WY. Reported ITom MT (McKnight 1971). Also iI, 
eas(Crn North America (Weber 1988 as G. korfii zlIld G. mOlllalla; Ginns 1975 as Discilla 
korjii), Europe (Dennis 1978; Breitenbach and K.ranzlin 1981). and Asia (lmai 1954. as 
Neogyromi/ra gigas). Map 5. 

Notes: The concept and limitations of this species arc unclear because of an 
inadequate original descriplion lacking in microscopic data. Our concept agrees wilh 
Svrcek and Moravec ( 1972). Two closely related species G. montana (Harmaja 1973) 
and Discillll korJii (Raitviir 1970) are considered conspecific. Gyromifra kory;; was 
CI\.'Cted for Nort h American specimens with prominently apiculate. fuso idal ascospores 
which are sliglll ly narrower and shorter (29.2-37.3 x 9.7- 12.0 ~m, Raitviir 1970) than 
European specimens. Spores of G. kOlfii arc more delicately reticulate and paraphyses 
cxpanded more abruptly to 13 Jlm diam. (Hannajn 1973). In North American material 
examined, paraphyses do not exceed II ).lm diam., and arc no more distinctly capitate 
than European materi al. Spores by SEM vary from finely to coarsely rugose or reticulate 
in both North American and European material. supporting observations (Oonadini 
1986a) that fincJy ornamented spores are often ej(."Cted from submaturc ascocarps. The 
same variation in ornamentation is also observed in G. perlalll and G. olympiana. The 
spores differ only slightly in size, and caunot be used to d istinguish G. koljii from G. 
gigas (.<jellSlI slricfo). The species should be considered conspccific even if subtl e 
differences exist between European and I onh American material. Gyromilra momana, 
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recognized by McKnight ( 197 1) as G. gigas, was later renamed by Hamlaja ( 1973) after 
a reevaluation of the origina l concepts of G. gigas and G. fastlgiata. Gyromilra montana 
has "slightly more ell ipsoid. less fusoidal spores with somcwhal broader ends, 
inconstancy of the spore apiculi , variable and o ften irregular shape and smaller size of the 
laller when disccmablc, sl ighl ly more delicate ornamentation of the pcrispore. thicker lips 
of the paraphyses which may even be capitalc and attain a breadth of 13 J.lm , carli er 
fruiting time often near melting snow, and di fTerem distribution in the mountains of 
western North America and Austria in Europe" (Hamlaja 1973). Paraphyses do not 
differ in size from G. korfii (Hamlaja 1973), in which spore size is more similar to G . 
gig(ls of Europe than to G. mOl1fana. The more delicate perispore ornamentation is 
rejected because coarsely ornamented spores from collcctions otherwise typical of G. 
mOl1lana have been observed (Fig. 38), and because of the variabi lity of spore 
ornamentation in other related species as discussed above (compare Figs. 35-38) and by 
Donadini ( 1986a). Ascospore shape and apiculation are perhaps the most diagnostic 
characters but the features overlap. In most collections typical of G. montana, including 
the type, some spores are sub fuso idal and distinctly apiculate. In addit ion, some 
collec tions ex.amined from the slUdy area have ooth spore morphologies in approximately 
equal proportions (e.g., WTU Stz I 7345). No macroscopic features have been found 
which distinguish these taxa. These taxa should be accepted as conspccific with a rather 
broad range of ascospore morphology. 

Collection s Exa mined : CANA DA: NorthweS I Ter ri tories : Hay Rivcr. Groen 07 I 
1986. UVIC. 8rltlsh Col umb ia : llIici lwnel Rivcr. Glacier N. P .. Abbott 06 9 1988. ALTA 8443: 
near Bolc3t1 lake. Falkland. Zi ller 06 1966. DAOM 116828: Cook Cn!-ek north or QualieulIl. 
VancouvCf Island, Lisson OS 5 1972. UVIC: Honeymoon Bay soulh of Cowichan Lake. Vancouver 
Island. Melburn 04 22 1967. DAOM 124683: Manning P.P .. Flegel 06 20 1968. USC F1327. F1l30. 
DAOM 176039. Alberl a: Carson-Pegasus P.P., Abbon (SA 762) OS 15 1993. SA; Poplar Creel.: 
Naruml Area near Breton. Osis (SA 667) OS 24 1993. SA: Buml Timber Creek on ForcslrY Trunk rood 
Danielson (RMD 1423) 07 10 1974. ALTA: Sheep River. Danielson (fU..1D 1385) 06 9 1974. ALTA: 
Cyprcss Hills P.P .. Curmh 05 6 1987. ALT,\ 8324: Cypress Hill P,P .. Danielson (RMD 1944) 06 I 
1976, ALTA. Ontario: south lookout trail. Algonquin P.P .. Ammirati (JFA 8368) 05 16 1979, \VTU. 
USA: A.laska: Thunderbird Falls lrail nonh of Anchoroge, Kempton OS 22 & 06 8 & 15 1961. 06 8 
& IS 1966. WK 1590. 1591. 1593. 1600. 1602. 1603; Anchorage. Kempton 05 29 1960.06 5 1961. 
06 22 &. 28 & 07 6 1972.0529 1990. WK 1597. 1592.5798.5799,6740: Indian. south of Anchorage. 
Kempton 05 16 1960. WK 1598: south or Bird Flats. Kemplon 05 22 1967. WK 1607: north of Palmer. 
Kemplon 07 13 1971. WK 5041: Finger Lake ncar Palmcr. Kempton 06 2 1970. 06 12 1973. WK 
4391. 5265: Resurrection Pass tr.lil. Kenai Peninsula. KemplOn 06 3. 9 1973. WK 5264, 5266; Lo""'t.'T 
Russian Lake lrall, Kenai Peninsu la. Kempton 06 16 1973. WK 5268. Washln glo n: E\'crcn. Clark 
04 1950. WSP CS25643: lake Well3lchce Siale Park. (SlZ 13569) 05 22 1966. WTU: Skykomish. 
Wells (SIZ 17345) 05 I I 1972, WTU: Skykomish. Koch 04 3 1941. WS I' 23882: below Kccchclu." 
Lake. Brough (21) 055 1956. WTU: libeny. Relnam (Stz 1885) OS 4 1946. WTU: T3com3. Griggs 05 
22 1933, WTU: Tun)l.'la ter Forestry camp. (S tz 141 77) 05 21 1967. \VTU; Tea l Spring. Umalilla 
National Foresl. Garfield Co .. Shaw 06 5 1948. WSP CS25657: Teanaway. Dilly (SIZ 18286) 05 5 
1974. \VTU: SWJIlpedc Pass, (SIZ /3180) 07 1964. \VfU; White Chuck River campground.. Maguire. 
\VTU ; unknown. (SIZ 1211. 12 15). Quinby (22F). \VfU. Idaho: Hayden Lake area. Chariton OS 10 
1989. WTU: easl of Viola, Damsleegl OS 27 1959. WSP 49134: casl of Viola. Shaw 05 21 1948. \\'SP 
CS17387: ..... est end ofTharuna Ridge. Latah Co .. Cooke 05 16 1947. WSP 24508: Goose lake. New 
Meadows. Jeanne & Smith 07 3 1962. DAOM 191998; French Creek ummil 1I(.'ar McCall. Miller 07 
12 1964, WSP 54594: Brundage Reservoir. Miller 06 20 1964. WSP 54304. Oregon: ME. Ashland 
ncar Ashland. Isaacs (Is 1777) 06 10 1962. WTU; easl of MacDougall Camp. Umalitla Co., Cooke 05 
16 1947. 06 17 1948. WSP 24508. 19870: soulh of Spout Springs. Umatilla National Fores!. Blue 
Mounlains. Union Co .. Cooke 06 17 1948. WSP 19872: Horseshoe Meadows. Blue Mountains. 
Wallo .... '3 Co .. Cooke 06 10 1949. WSP AS3 1819. Wyoming: wcst side of Telon Pass, Telon Co. , 
McKnight (KHM 10351 ) 06 24 1967. H (holol)'pC of G. mOlllana) BPI. K (isolypcs): Medicine Bow 
Mountains, Carbon Co., Solheim & Cronin 07 3 1950, DAOM 114944. Norlh Ca rolin a : nonh of 
Grccn..,boro, Whetzel 05 4 1940, CUP 28997 (parntype of G. korfU). SWEDE N: Upland. 8 0sslinge 
Skog, south of BOrje n(.'3f' Uppsala. Lundell OS 15 1945. K. FI NLAN D: Varsinais-Suomi. Lohja rural 
commune. Harmaja 06 6 1972. H. UNKNOWN: Wynne 031874. Herb. Berkeley. K. 
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Gyromitra leucoxantha (BrcsadoJa) Hannaja, 1969, Karstcnia 9: 11 . 
- Discina lem:oxanlha Bresadola, 1882, Revue de Mycologic 4 : 2 12. 

=Discina leucoxalllha vaT, !u/vescens Rea, 1928, Transactions of the British 
Mycological Society 13: 254. (isotype BPI, examined). 

=Discil1Q larry; McKnight, 1974 The Michigan Botanist 13: 52. (holOlypc BPI , 
examined) . 

.. Gyromj/ra larry; (McKnight) Hannaja, 1976, Karstenia 15: 30. 
=Discillo cOl/vallllo Seaver, 1921 . Mycologia 13: 70. (fide McKnight 1969). 

Type Material: Holotypc S, examined; isotypc K, examined. 
Fig. 34. 
Apothecium : 10-35 mm diam., 5- 15 mm high (up to 65 x 20 mm fresh), 

irregularly cupulate to rcflexcd. hymcnium orange brown to bright orange brown fresh, 
when dry bright red brown, undulate-rugose, excipular surface white to pallid brown, 
pubescent, smooth or with few ribs at base. Stipe: usually distinct often buried in 
substralUm, 5-15 x 5-10 mm (up to 25 x 15 nun fresh), equal, flaring and merging with 
apothecium, while to pallid brown, pubescent, nuted, ribs broadly rounded, solid . 
Asci: 19. 1-22.3 ~m diam. Paraph yses : 6.4-9.0 ~m diam. at apex, clavate, gradually 
enlarged to abruptly swollen at apex, brown, contents coarsely granular. Ascospo r es: 
25.9-31. 1 x 11.1-1 3.9 ~m, subfusoidal to fusoida l, hyaline, distinctly roughened to 
reticu late. w ith SEM spore surface of coarse rugose wrinkles or anastomosing to form 
reticulum, apiculi prominent, 1.5-2.8 ~m long, with depressed (concave) apiculi al 

maturity, submaturc spores with sli ght apical thickenings, truncate knobs, or small 
depressed apiculi ; uniguttu late to triguttu late. with one large cenlral g lobose to ellipsoidal 
guttul c, with 0-2 smaller globose polar guttules. 

Habita t: Solitary to gregarious on soil, litter, or woody debris in coniferous woods. 
Associated trees: Abies lasiocarpa. Picea glauca. Pinus contor fO. PselldofSllga menziesii. 
Thuja plica/a, and Populus balsamifera. Associated shrubs include Altws crispo. Acer 
glabntm and Berberis repens. Fruiting from May 10 to June 8 in Be. 

Distribution : Rarc in montane forests from BC and AB. This species is newly 
reported for AB and BC. It is known from ID and OR (Larsen and Denison 1978), and 
is also in eastern North America (Ginns 1974d; Weber 1988: Seaver 1921) and Europe 
(Brcilcnbach and Kri1nzlin 1983; Ryman 1979, Rea 1928). Map 5. 

Notes: This spec ies is easily distinguished from others in the subgenus on the basis 
of the unique depressed apiculus, although spores of G. g;gas (q.v .) arc rarely 
depressed. Spore ornamentation places the species in thi s subgenus along with G. perlafa 
(q .v.). G. gigas. and G. olympiolla (q .v.). Due to similarities in ascocarp coloration. 
spore ornamentation and apiculation, and the shon stipe, G. leucoxalliha may be most 
closely related 10 G. gigas, although the species are easily recognized and considerably 
isolated taxonomically. Variety Julvescens. described by Rca ( 1928) for darker orange 
brown specimens (rd ther than the typical bright yellow to ye llow brown hymcnium 
coloration originally described), has no other correlative features. Fresh specimens from 
southern Alberta exhibited orange brown hymenia. but since ascocarp coloration is 
variable in other taxa, such as G. gigas and G. olympialla, there is little support fo r 
maintaining thi s taxon above a form level. Gyromirra lany; was differentiated from G. 
leucoxal1tha on the basis of less pronounced spore ornamentation and small depressed 
apicul i (McKnight and Batra 1974). Aner examination o f the holotype, the specimens 
appear to represent submature individual s of G. leucoxallfha , and we therefore consider 
G. larryi a synonym. Most asci were immature, and most spores lacked the typical 
apiculus and reticulate ornamentation, but several marure spores found were typical for 
G. leucQxol1lha. Submature spores may be ejected from the asci before ascocarp maturity 
(Donadini 1986a) and cou ld have becn collccted for SEM examination using the methods 
employed by McKnight and Batra (1974). The bright red brown dried hymenium typical 
of G. leucoxall flJa is also present in the type of G. larry;. 

C ollections Examined: CANADA: Brit ish Columbia: Giani Cedars. MOUn! 
Re\,elstoke N.P .. Egger ( 1026) 06 8 1985. DAOM 199539: Kootenay Lake ncar Procter. Linton 05 10 
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1978, UVIC. Albt rla : Crandell Lake, Wntcnon Lakes N.r ., Abbott (SA 320) 05 27 1990, SA: Upper 
Wnterton L;lke (roil. W:ncrton Lakes N.P .• Abbon (SA 336) OS 28 1990. SA. USA: Uta h: west portal 
of Duchesne Tunnel. Summit Co., McKnight (KJIM 11 777) 05 29 1970. BPI (holotypc of G. 10")'1). 
UN ITE D KINGDOM: ncar Perth. Scolland, Menzies OS 12 1924. BPI (hoiolype of G. fellcoxomho 
\'ar.jll/l'e$cens). ITALY: Bresadola. S (holotype), K (isolype). 

Gyromitra olympialla (Kanouse) Harmaja, 1973, Karstenia 13: 56. 
~Disci"a olympiana Kanouse, 1947, Mycologia 39 : 648. 

=Discil/Q olympia1lfl var. dUuto McKnight , 1969, Mycologia 61: 625. (holotypc 
BPI, examined). 

=Discina apiculatula McKnight, 1969, Mycologia 61: 6 16. (holotype BPI, 
examined). 
=Gyromitra apiclllatu!a (McKnight) Hannaja, 1973, Karstenia 13: 56. 

Type Material: Holotype MICH (unavail able for loan). 
figs. 2b, 32. 
Apothecium: 9·50 mm diam., 10· 15 mm hi~h (up ro 54 x 25 mm fresh) , deeply to 

shallowly cupulare to discoid or reflcxed, margin mrolled initially, margin rarely splilting 
in age, hymenium (fresh) pale 10 dark yellow brown 10 brown or red brown in age, 
sometimes with ol ivaceous lints, dark brown when dried, smooth to undulate· rugose, 
exeipular surface cream to pallid brown, glabrous to pubescent, leathery. St ipe: lacking 
to rudimentary, up to 4 x 4 nun (to 20 x 20 nun freSh), flaring and merging with 
apothecium, cream to whiti sh brown, smooth or slightly fl utcd, finel y pubescent, solid. 
Asci : 16.7·26.6 pm diam. Paraphyses: 5.6-1 3. 1 Ilm diam. at apex, teoninal cell 84-
218 ~Im long, clavate to irregularly lobed, gradually enlarged or abruptly swollen at 
apex, sometimes bent or branched at apex, when present branches bifurcate at apex or 
paraphyses with knob·like branch bud below primary apex, yellow brown, brown in 
mass, contents coarsely granular. Ascospores: (24.4) 27.2-39.8 (40.7) x ( 10.7) 12.0-
17.6 (19.5) pm, ellipsoidal to subfusoidal or fusoidal, hyaline. fine ly roughened, with 
SEM spore surface finely to coarsely rugose, wrinkles isolated or anastomosing into 
incomplete reticu lum, apiculi virtually absent or broadly rounded thickenings, sometimes 
distinct broad truncate knobs , uniguuulaic or less frequently triguttulate, large globose 
central gllUule, with 0-3 smaller globose polar gtlltules. 

Ha bita t: Solitary, gregarious, or scaltered on soil or duff in coniferous forests or 
mixed woods, frequently near melting snow. ASS(K:iatoo trees: Abies lasioCOlpa, Pimls 
contorta, PiCetl glauca. Pseudo/sliga menzies;;. Populus balsamifera, Populus 
tremuloides. Associated shrub: Altlfls crispo. Fruiting from May 17 in OR to June 24 in 
WY. 

Distribution: In frequent in montane regions from Be, AB, WA, OR, and WY. 
This species is newly reported for Be and AB. Also known from eastern North America 
(McKnight \969). The identity of specimens reported as G. apicularula from Europe 
(Donadini 1986a) is nOt confirmed. Map 3. 

Noles: Spore ornamentation and apiculation, ascocarp colour, and habitat suggest 
affinity with G. gigas (q.v.), while ascocarp morphology is more similar to C. per/ara. 
McKnight ( J 969) relies on the presence of the unique branching paraphyses to separnte 
this species from C. apiculatula. However, this varies within and among collections. 
Irregular or branched pamphyses are often restricted to isolated regions on an ascocarp. 
Also, McKnight ( 1969) erected var. diluta which he described as having unbranched 
paraphyses. We rarely observe apically branched paraphyses in G. ambigua (q .v.). 
Furthcnnore, other features lhat were correlated with paraphysis morphology, including 
size and coloration of the ascocarp (McKnight 1969), do not correlate in our 
investigations. The variation in ascospore size within and among collections exceeds the 
subtle differences noted in G. olympialla and C. apiculalUla by McKnight (1969). 

Collections Examined: CANADA: British Columbia: lIIicilwact River. Glacier 
N.P .• Abbon 06 9 1988. ALTA 8442: Lightning Lakes trail. Manning P.P .• Egger (2022) 06 9 1985. 
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DAOM 199544. AIl~rta: Watridge l ake area, Kanana$kl~ country, Danielson (RMD 38 1 5) 06 9 199 1. 
ALTA ; Lineham Creek area, Wo.lcnon Lakes N.P .• Abbott (SA 3 19)05 26 1990. SA: Rowe Lake trail , 
W:lIcrton Lakes N. P., Abboll (SA 325, 326, 329. 33 1) 05 27 1990. SA: Bauerman Creek troil. Watenon 
l akes N.P., Abbolt (SA 334) 05 28 1990. SA. USA: Was hington : Cascade Christian Camp. 
Ammirati (JFA 9297). WTU: tampedc Pass, Dassow (512 16007) 06 I 1970. WTV. Ortgon: Hood 
River Co .. Sieger 05 11 1986. \VT1J. W)'omln g : west of TelOn Pass. TelOn Co .. McKnigl1l (KHM 
10340) 06 24 1967. BPI (type of G. o/ympilJnu var. (lilli/a). UUh: nor1h of Aspen Grove, Utah Co .. 
McKnight (KHM F5477) 06 5 1962, BPI (hololypc of C. apiculalula). 

Gyromitra per/ala (Fries) l-I armaja , 1969, Karstcni a 9: 11 . 

• Peziza per/ora Fries. 1823. Systema Mycologicum 2: 43. 

~iscilta perlala (Fries) Fries, 1849, Summa Vcgclabi lium Scandinaviae 2: 348. 
=Gyromitra maerospora (Bubak) Hannaja, 1973, Kars lCnia 13: 56. (Iectolype BPI. 

examined; authentic material BPI, examined). 
=Gyromilra jluclllans (Nylander) Hannaja, 1986. Karstenia 26: 42. (fide McKnight 

1969; Hannaja 1 986)(,ee nOI<"5). 
=Gyrom;rra wam e; (p<..-ck) Hannaja, 1973. Karstenia 13: 56. (hololypC NYS, 

examined: isolypc K, examined). 
?=Gyromirra mcknightii Harmaj a. 1986, Karslcnia 26: 42. (see notes). 

(additional synonyms see Hannaja 1973, 1986; Weber 1988). 
Type Material : unknown (fide McKni ghl 1969). 
Figs. 2e, 31, 33. 
Apotheci urn : 8-70 mm diam., 3-20 mm high (to 120 x 40 mm fresh). sha llowly 

cupulate, discoid , or rcoexed. margin inrolled initially. hymenium red brown to medium 
or dark brown fresh, dark brown to blackish brown when dried , nearly smooth or 
typically undulate-rugose. excipular surface white 10 cream o r pale grey brown, nearly 
glabrous 10 pubescent, leathery when dried, smooth or somewhat ribbed nc.1r stipe, ribs 
rnrely ex.tendi ng onto three quarters of excipu lar surface. Stipe: virtually lacki ng or wilh 
a thi ckened base to distinct, up to 45 x 25 mm (to 30 mm diam. fresh), Oaring and 
merging with apothccium. white to cream or pale red brown, nearly glabrous 10 
pubescent, typically fluted with broadly rounded ribs. solid or wi lh few chambers. 
Asci: 350-375 x 17.0-25.0 J.1m . Paraphyses: 5. 1-10.7 J.1m d iam. at apex, tcnninal cell 
64-103 .... m lo ng. clavate, gmdually enlarged to abruptly swoll en, brown individuall y, 
dark brown in mass, cOnlenlS coarsely granu lar. Ascospores : 27.6-45.6 x 11.6-16.1 
.... m, subfusoidal to fusoidal. hyaline, nearly smooth to distinctly roughened at mat urity, 
with SEM s(X>re surface coarsely rugose 10 rcticu latc, apiculi well developed. pointed. 
1.7-5.4 ).lm long, somc spores rarely non·apicululc; uniguttu lutc to trigultulate. Jarge 
central gutlule globose to broadly ellipsoidal , with one or two small globose polar 
gunulcs. 

Habitat: Soli tary, brregarious or subcaespitose and numerous, scattered on soi l, 
liner, or woody debris. less frequently on rotted wood or burnt debri s, under conifers or 
r.treJy in deciduous or mixed woods. Associaled trees: Piceo glauco, Picea ellgelmmmii, 
Pinus contorta, Abies lasiocarpa, Abies balsamea, Pseudolsllga mcnziesii. Tsuga sp., 
11wja plicala, Populus balsamifera. Populus lremuloides. Alnus sp., and Belula 
papyrifera. Associated shrubs: Aeer glabn~m, Acer circiflatllm, Salix sp., VaccilJillm sp., 
and Rosa sp. Frui ling from March 27 in coastal WA to July 10 in AB. May and June 
collections are typical. March and early April collections are known from sou thern 
coastal regions. 

Distribution: Widely di stributed in boreal , montane, and coastal forests from AK, 
BC, AS , SK, MB, WA. 10, OR, and WY. Also in eastern North America (Weber 1988: 
Seaver 1928, as Diseina anci/is) and Europe (Breitenbach and Kr'Jnzlin 198 I ; Graddon 
1976). Map 4. 

Notes: This species constitutes G. perlara sensu 1010. Fornls deviating in apiculus 
size and shape, as well as slight differences in spore size, are not considered distinct at 
the specific level. Thus. G. mllcrospora and G. warnei, recognized as distinct by many 
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recent authors (McKnight 1969; Ginns J974c) are considered synonyms. This agrees 
with the concept of Seaver ( 1928). Weber ( 1988) also raises doubts about these species 
because they are indistinguishable mac roscopically. In addition, many collections 
examined in thi s study show considerable variation and intenllediate microscopic 
fea tures. Gyromirra macrospora is reported to differ from G. per/a/a sellSu stricto in its 
large apiculi (3.5 -5 J.tm long in McKnight 1971) and more fusoidal ascosporcs, while C. 
perfata has short apiculi ( 1-3 IJm long in McKnight 1971) from subfusoidal spores. 
Many coll ections iTom the study area show apicul i 2-4 f.1m long and spore shape can vary 
(even within an individual ascocarp) from subfusoidal to fuso idal. Spore shape is also 
influenct.-d by the degree of apiculation and these characters are not independent. Harmaja 
( 1986) has recently synonymized G. mllcrospora with the older G. JluClilllns and has 
described the new species G. mcknight;; with apiculi in lennediate between G. perlara and 
G. macrospor(J. We have not examined the types but they would likely be synonymous 
with G. per/ata senslI lato as described here. 

Collections Examined: CANADA: Brilish· Columbi a: Rcvclslokc. Zillcr 068 1950, 
DAOM 33248; Summil Trait , Mounl Revelsloke N.P., Shoemaker 06 23 1986, DAOM 195910; south 
ofSpillimachccn. Pamlclee 05 201969. DAOM 128524: Kindensly Creek. Kootenay N.P .• Rushton 06 
161 969, UV IC; Procter, Linton 05 7 t977. UVIC; Cowiehan lake, VarK:OUVCT Island, Ziller 05 15 
1948. DAOM 26093: Ladysmith. VooC()uver Islood. B3I1doni 04 18 1960. UBC F3210: Victoria. 
Vancouver Island. Uockley 04 16 1964: Bedford rood woods, Vancouver Island, Melburn 04 20 1957, 
DAOM 56641: SnlUm::a Island. VMS 04 7 1985. UBC F12435; Grouse MOUn1::ain. North Vancouver. 
UBC FJ22 1; LYlUlc Valley. North Vancouver. Waugh 04 19 1952. DAOM 29520; Point Grey, 
Vaneou.'er. Barr 05 It 1952. UBC F321 9: Ford Lookout trnil. Chilliwack. Rabas 05 16 197 1. UBC 
F3222: lightning Lakc trail. Manning P.P .. Egger (2034. 2039) 06 9 1985. DAOM 199555 . 199560: 
Paxton Valley. Ginns 064 1968. DAOM 129267. K. Alberta: ncar Uondo. Kennedy 05 5 1983. 
ALTA 8150: Carson-Pegasus P.P .. Abbott (SA 763) 05 15 1993. SA; Wab'11Cf Natural Area. Abbott 
(SA 747) 059 1993. SA; ne.'\! Edmonton. Moss 05 27 1927. DAOM 2988; Devonian 1J00ooie Garden 
near Devon. Abbott (SA 27) 05 1987. SA: Forcst Reserve Boundary on Forestry Trunk road 40 km from 
Trnlls-Canada highway. Danielson (RMD 1420) 07 10 1974. ALTA; Mamlot Creek. Kananaskis Valley. 
Danielson (RMD 2025) 075 1976. ALTA: Brown-Lov.'Cry Naruml Arro. Danielson (RMD 739. 758. 
763,764.768.2545) 06 14 & 19 1973.0651977. ALTA: Fish Cn."'Ck P.P .• Calga!)'. Danielson (RMD 
27) 06 9 1972. ALTA: Glcnmorc Park. Calgary. DllIlie lson (Rl\o1D 32) 06 7 1972. ALTA; Shccp Rivcr, 
Danielson (RMD 1380. 1382) 06 9 1974. ALTA: Blackiston Falls Tr.lil. Waterton Lakes N.P .. Abbott 
(SA 342. 344) 0529 1990. SA: Upper Watcrton Lake trail. Waterton Lakes N. P .. Abbott (SA 337. 345) 
05 28 1990. SA: Cypn.>ss Hills P.P., Danielson (RMD 1958. 1964) 06 2 & 3 1976. ALTA. 
Saskatc hewan: Prince Alben N.P., Zelmer( PA 2. 469) 1994 & 1995. ALTA. 1\.laniloba: Victoria 
Beach. Lake Winnipeg. Bisby 06 2 & 13 1928. DI\OM 156564, 156990. 206827. 206828: Gmnd 
Marais. 05 29 1969, CrB WINFM 11 342, 11381, 1 1382e; Lac du Bonnel, Bisby 06 6 1935, DAOM 
206826. USA : Alaska: Anchornge. Kemplon 06 5 1959.0620 1973. WK 112 1. 5273; Beaver Lake 
ncar Palmer, Kempton 06 15 1967. WK 1135; bulle area on old Palmer highway, Kempton 0629 1961, 
06 18 1962.06221967. WK 11 26, 11 27. 1136; Glacier campground. Matanuska valley. Kempton 06 
15 1971. WK 4872 . Washingt on: Glacier. Paden (JWP 696. 698) 05 5 1969. UV IC; Friday Harbor. 
San luan Islllnd. Brough (Is 62) 04 21 1967. WTU: San luan Campground. Garland Spr. nrca, (SIZ 
14189) 0527 1967. \VTU: Twisp. Benedict (Stz 17341 ) 05 21 1972. WTU: Lake Wenatcht."'C State Park. 
NC (St'Z 6236) 05 27 1951. \VTU: east of Skykomish, Cohen (SIZ 671O). WTU: ncar Greenacres. 
Deuton (St'Z 21647) 04 27 1982, \VI1J; Seattle, Allunirali (1FA 9897) 03 27 1989. WTU; St.'3l1le. 
Stuntz 05 1980, WTU; Seattlc, Zeller (245), WTU; Seallie. CRS 03 1916. WTU; Watcnnain Woods. 
Richmond. (St7. 18237) 04 28 1974. WTU; betwccn Snoqualmie Pass and Kecchelus Lake. Isaacs (Is 
1678) 0512 1962. wru; ncar Kecchelus Lake. Stuntz <Is l7J3b), WTU; Kachess Lake, Isaacs (Is 1669) 
OS 6 1962. WTU: Cle Elum. Snyder (95) 05. WTU: Olympia. Snyder (95) 03. WTU; south of Olympia, 
McKenny (St7. 13488) 03 1966. \VTU; Tumwater Forestry Camp, (Sn 6215) 04 30 1951 , \V ll1 ; 
betwc-cn Burnell and Wilkeson. Isaacs (Is 1659) 05 7 1962, \VTU: Ewansville. Dur.ln 05 I 1983. WSP 
67338; Lec Forest ncar Maltby, Cohcn (Stz 6699) 053 1952. WTU; Lee Forest near Maltby, Stuntz (Is 
1653) 04 29 1962. \VTU: Lee Foresl ncar Maltby. Brough (20) 04 25 1956. WTU: Indillll Creek. upper 
Tcanaway, Stuntz (SI2. 6223) 05 13195 1, wru; divide beMccn West and Middle Fork, Teallaway Ri ver, 
van de Bogart 05 10 1980. WTU; lower Jack Creek. Tcanaway. van 0: Bogan 05 10 1980. WTU; 
Teanaway, Dilly 04 301978, WTU; Teanaway, (St7. 16650) 06 20 1971 , WTU; Fish Lake, 04 19 1981 , 
WTU; West Mounlain road, Ammirati (JFA 9270) 06 12 1986, WTU; Novelty Uill road, White (St7. 
203 13) 04 7 1978. WTU; unknown. Volz (Stz 1475 1) 06 1968. Puget Sound Mycological Society (St2 
15447) 05 I I 1969. (St7. 17875) 05 1973. WTU. Idaho: Sagle, van de Bogar1 (FVB 3523) 06 1975, 
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WTU: Thamna Ridge. Latah Co., Hisil 04 29 1964, WSP 56317; Tharuna Ridge. utah Co" Paden 05 
41964. W$P 56) 11. O rego n: Crolcr Lake N.P .. Cooke 06 28 1972. MU F2657S. Wyomin g: Teton 
Co .. Mcknight (10273) 06 12 1967. DAOM 146504. New Yo r k : Oneida. Warne 1874, YS 
(ho]olype ofG. wame-.). K (iSOlypc). CZECHOSLOVAKIA: Bohemia. Tabor. Bobak 04 291904, 
BPI (lcctOtype of G. macrosporo): Bohemia, Tabor, Bubak 04 23 1905. BPI. Exslccafe : Solheim. 
Myconorn Saximon13ncnsis Exsiccotn. 1539. Medicine Bow National Forest, \VY, USA. Solheim 06 25 
1970 . S.n. Discina at/eills. 

Gyromitra Subgenu s Gyr.omitra 
Type sp eci es : Gyromirra esculellla (pcrsoon) Fries, 1849, Summa VegctabiJium 

Scandinaviae 2: 346. 
Ascoca rp: distinctly stipitatc; apothec ium irregularly convex, irregularly lobed; 

hymenium orange brown to dark red brown. undulate-rugose to highly convoluted; 
excipular surface felty pubescent to nearly glabrous. Ascospores: narrowly el lipsoidal , 
ellipsoidal, or subfusoidal, bigunulale. appearing smooth with LM, but finely rugose 
with SEM, non-npiculate or with broadly rounded, inflated apiculi . 

Notes: The subgenus has biguttu late, ellipsoidal to narrowl y ellipsoidal or narrowly 
subfusoidal ascospores. Apiculi are absent o r present as rounded swell ings of the 
peri spore. Spore ornamentation is indistinct with the LM, but finely rugose by SEM 
(Figs. 29, 30). 

Kc)' to species o f Gyromirra subgenus Gyrom itra 

I . Fruit ing period ve rna l. ............ ... ......... .................. .... .......... G. e.~cu lenta 
I '. Fru iting period 3ululnoal. ..... .. .......................... ..................... .. .. ... ... ... .. 2 

2. Ascospores non-apicu late, narrowly ellipsoidal, 17-23 Jlm long ........ G. i"fula 
2' . Ascospores apiculate, subfusoida l, 21 -30 Jlm 10ng ..... ............... G. amhigua 

Gyromitra ambigua (P. Karsten) Ha nnaj a. 1969. Karstcnia 9: 17. 

eJ'lelvella ambigua P. Karsten. 1879. Meddelanden af Societas pro Fauna d 
Flora Fcnnie.1 5: 53. 

=Gyromitra il1/1I10 var. opiculOfisporo Rai tviir. Eesti NSV Teaduste Akadccmia 
Toimctised 14 (Bioloogiline Seeria 3): 322. (fide Hannaja 1969b). 
(additional synonyms see Hannaja I 969b). 

Type ma teria l: Holotype H, examined. 
Figs. l a, 21, 29. 
A po thecium : 3-46 mm diam., 2-25 mm high (up to 70 mm diam. fresh) , 

irregularly lobed, often bilobatc, margin flared when young, becoming appressed to 
stipe, usually fused to stipe and along apcnhecium, hymeniulll (fresh) red brown to dark 
red brown, often with violet tints, dark red brown to blackish red brown when dry. 
undulate-rugose or rarely smooth. excipular surface white to cream or light red brown. 
pubescent. Stipe: 3-58 x 1.5-21 mrn, equal. enJarged gradually to base, or enlarged 
s lightly at base and apex , pale pinkish cream or purple brown often with strong 
violaceous tints, pubescent, terete or fluted at base, SOlid, rarely hollow at base. Asc i : 
220-394 , 13.9-18.6 I'm. Pa r a physes: 5.4-8.8 ( 10) I'm diam. at ape<, clavale, 
b'mdually enlarged or abruptly swollen, yellow brown to red brown, dark red brown in 
mass, contents granular, apical cell 43-66 ttm long. Ascospores: 2 1.4-30.0 x 7.7- 11.2 
ttm, typica lly subfusoidal , sometimes ellipsoidal and fusoidal spores also present , 
smooth, finely rugose with SEM, biguttulate, very rarely with I or 3 gunules, distinctly 
or indistinctly apiculate. apiculi 1-2 Jlm long, broadly rounded. 

Ha bitat : Solitary, gregarious, or scattered in soi l or duff or on rolled wood under 
conifers. Associated trees : Picea glauco, P in liS cOl/torla, Pinus ballksiollO, 17ll1jO plicOfO. 
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and Abies lasiocarpa. Associated shrubs: AltIUs crispa. Arctostaphylos uva-ursi, 
Vibunwm edule, and Vaccill;um myrtilloides. Fruiting from July 23 in AK to February 7 
in Be. November through February collcctions are known only from southern coastal 
regions. 

Dist ribution : Widely di stributed in boreal, montane and coastal forests from AK. 
YT, BC, AB, SK, MS, and W A. Reported from MT (Raitviir 1965, as G. ilifllla v. 
apiculalispora). This species is newly reported for SK and MS. Also distributed in 
easlem Nonh America (Huhtinen 1982; Weber 1988), Europe (Hannaja 1969b, 1976c) 
and Asia (Raitviir 1965, as G. hifula v. apicula/ispora). Map 3. 

No tes: Gyromitra ambigua is closely related to G. ill/ula (q.v. ), the only other 
autumnal species in North America. The two share similar habitat and geographic 
regions. Macroscopically they are difficuh to separate. although G. ambigua tends to be 
darker red brown with stronger violaceous tints. and is typically smaller. Although some 
authors suggest that fresh spec imens of the two spec ies cannot be distingu ished 
macroscopically (e.g., Kempton and Wells 1973), the senior author is able to identify 
most collections of G. ambigua in Ihe field. Spore size and apiculation are the most 
imponant and reliable differentiating features. Although spore size and degree of 
apicu lation vary somewhat in other taxa, such as G. escuTema (q.v.), they are consistent 
and disti nct in G. ambigua and G. il/filla. 

Collection s Examined : CANA DA: Yukon: Watson Lake. Ziller 07 30 1962. DAOM 
92258; Watson Lake. Abbon (SA 191. 198. 199) 08 19 & 201989. SA; Murphy Creek, G inns, DAOM 
) VancoU\'cr, Waugh 08 30 1956, DAOM 57615; Vancouver, Melburn 02 7 1957. DAO M 54645. 
Albrrl a : 145 km noMb ofFon McMurray. Danielson (RMD 1126) 09 I 1975. ALTA; Riley Lake. 
Jasper N.P .• Abbott (SA 1055) 09 71995. SA; Strachan, SOUth ..... esl of Rocky Moumain House. Nordin 
08 21 1956. CFB 3168; Lake Minncwanka. Banff N.P .. Funk 10 2 1961. DAOM 92260. 
Saskatchewan : Prince Alben N.P .• Zelmer (PA 554. 6(6) 08 9 1995. ALTA. Manitoba: Clear 
Lake. Bisby 09 23 1933, DAOM 206808. Quebec: Chibougamou. Amminlli (JFA 7652). WfU; 
Dufcsne River. Ammir.lIi (JFA 7742) 04 3 1978. WTU. USA : Aluka: ncar Fairbanks. Kempton 08 
23 1966. WK 859; WK 4778; Talkeelnajunetion, Kemplon 08 15 1970. WK 4724.4725. 4726.4727; 
ncar Copper Centrc. Kempton. WK 4886: near PalmcT. Kcmpton 07 23 1970. WK 4536; Anc horage. 
Kempton 08 30 1967,09 28 1971 . WK 869. 5673; Uope road, Kemplon 07 27 1968. WK 875. 878; 
Turnagain Pas. ... Kempton 09 30 1971. WK 5693; Beaver Lakes, Matanuska valley, Kempton 08 20 
1970. Homer. Kempton 09 2 1967. WK 870, 872; Kalmai National Monument. Kempton 09 4 1971. 
WK 5457. WaS hington: Seattle area. van de Bogan II 15 1975. F I NLAN D : Karsten (PAK 3289) 
0730 1866. H (hololype). [ulceala : Solheim, MycoflOO1 Saximonl3ncnsis, 302. Colorado. USA. 
Shope 09 9 1937. s.n. Ht!1veJla infula. WSP. 

Gyromitra esculenta (persoon : Fries) Fries, 1849, Summa Vegetabi lium 
Scandinaviae 2: 346 . 

• flelvella esclIlellla Personn : Fries, 1823, Systema Mycologicum 2: 16, 

- £I"e/a es(..,lenta Persooll, 1800, Commentarius Fungorum Bavariac 
indigenorum, 64. 

=Gyromilra bubacii Velenovsky, 1922. Ceske houby p. 893, Praha. (holotypc 
PRe. examined). 
(additional synonyms sec Hannaja 1979b; Weber 1988). 

Type material : unknown (fide Hannaj a 1979b). 
Figs. 19, 30. 
Apothccium: 5·90 nun diam., 5·55 mm higb (up to 140 x 11 0 mOl fresh). 

irreb'\llarJy lobed, highly convoluted, margin reflexed, fused to the stipe in several 
locations, rarely free when young. hymenium (fresh) medium to dark red brown, 
sometimes orange brown or with paler red to orange brown regions, dark red brown to 
blackish red brown when dry, undulate-rugose to convoluted-wrinkled, excipular 
surface white to pale yellow brown or pale red brown, finely pubescent. Stipe: 5-90 x 
3-30 nun (100 x 70 mm fresh) , equal , enlarged at base, or tapered to base, cream, 
yellow brown, or red brown, typically with strong purple lints, pubescent. slightly to 
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strong ly fluted at base or along entire stipe, often tcrete when young. solid or will) 
hollow chambers . Asci: 180-220 x 15-17 J,lm. Paraphyses: 2-9 ( 10) JlI11 diam. apex, 
clavate, graduall y enlarged or abruptly swollen. pale brown, brown in mass, contents 
granular, apical ccU 39-77, . .I.Iu long. Ascospo r es : (17) 19.1 -28 x 10-13. 1 ( 14) J,lm , 
ellipsoidal to subfusoidal , hyaline, spore deposit while to ochmceous, smooth, finely 
rugose with SEM, biguttulatc. apiculus absent or apices slightly thickened to 1 Jlm . 

Habitat: Solitary, gregarious, subcaespitose, or scanered on ground in soil , litter, 
or woody debris under conifers or in mixed woods. Occas ionall y on well rotted wood or 
burnt debris. Associated trees : Picea g lauco . Picea eflgelmalmii, Picea mariana, Pil1us 
conforta, PblUS banksiono. Pinus ponderosa, PinlLs laxicola, Pinus motlticola, Populus 
trenlllioides, Populus balsamifera, Abies lasiocarpa, Abies grandis, Belliia papyri/era, 
Pseudolsllgo menziesii, nmja plicara, Larix occidentalis, Tsuga sp., ArhufIIs mellziesii 
and ArcrosUlphylos sp, (manzanita). Associated shrubs: Potemillo /naicosa, Shepherdio 
canadellsis, Arctostaphylos rJVo-ursi, Junipems horizol1lolis. VibllrtJlIl1I edlile. 
Voce;ni"", mynilloides, and Symplrorieorpos sp. Fruiting period from February 8 on 
Vancouver Island, Be to July 5 in ID, with tbe majority of collections in May and Ju ne. 
February through April coll ections are known only from southern coasta l regions. 

Distribution : Widely distributed throughout boreal , montane, and coastal fores ts 
from AK, YT, Be. AB, MS, WA, 10, OR, and WY. Also distributed in easlern orth 
America (Groves and lioare 1953; Weber 1988), Europe (liannaja 1979b), and Asia 
(l1113i 1954; Korf3nd Zhuang 199 1). Map L 

Notes: GYl'omitro escu/e1l1o is separated from other s~ies in the subgenus by the 
large convolu ted apothccium and vernal fruiting pattern. The morphologically similar G. 
i"jilla (q.v.) and G. ombigua (q,v.) are also separa ted by spore size and apiculation. 
ascocarp coloration. and degree of apothecia l convolu tion. 

Hannaja ( 1979b) recognized three distinct ascospore morphologies difTering in size. 
shape, apiculation, and guttulalion. Although these features vary considerably among 
collcctions, there seems no correlation bctwet."I1 these features and other charactcristics 
separating Ulxa. Furthennore, spore size and shape vary considerably within individual 
nscocarps. The holotype of Gyromilra bubacii represents an extreme with large 
ascospores, which vary in size from 21.7 to 35.3 JJm long (Moravec 1986), but the 
guuulcs are smallerthan described for Hannnja's ( 1979b) Type III which also has large 
ascospores. Moravec (1986) considers it a vari ety or G, esc:ulenta. Due to the extreme 
vari ability seen in G .. e.'iculemo and lack of correlated characteri stics. G. bubacii is placed 
in synonymy. 

Collec tio ns Examined : CANADA: Yukon : Annie'S Lakc. Sehalkwyk 07 4 198 1. 
DAOM 183550. 183551. 183552 , British C olumbl.l: Bums Lakc, Arnold 06 18 1965 . DAOM 
11 3992: Rcvelsrokc. Macoun 05 9 1890. DAOM 44704: Mount Rcvclstokc N.P., Schumacker OS 23 
1986. ALTA: SPUZZUIIl Cn.-ek ncar Yale. Wood OS 31 1972, DAOM 143565; PrOCtCT, Linton 05 15 
1978, UVIC: Lake Cowichnn , Vancouver Island. Paden (JWP 1343. 1344. 1347) 05 22 1986, UV IC; 
Francis Park. Victoria. Vancouver Island, Egger 04 26 & 28 1985, DAOM 1995 19, 199526: Saitspring 
Island, Linton 04 20 1974. UVIC: Chilliwack River. Stirling 05 8 1982. UBC F907; Manning P.P .• 
Egger 06 9 1985. DAOM t99550, 199552. 199559; Champion Lakes ncar Trai l, Daniclson (RMO 709) 
06 3 1973, ALTA. Alberla: Richardson Fire Tower 150 km nonh of Fort McMum.y, Danielson 
(RMD 1897) 04 27 1976. ALTA; east of Slavc Lake, Hambleton & Richardson 05 22 1995. ALTA; 
Cross Lake. Ansley And Hichling 05 12 1977 . ALTA 7488: Carson-Pegasus P. P.. Abbott (SA 76 1) 05 
15 1993. SA; Whilccoun. Stewan 06 5 1963. ALTA 685 ; AstOlin Narural Area ncar Brudcrhcim. 
Abbott (SA 3 15) 05 13 1990. SA: Molignc Lakc, Jasper N.P .. 06 30 1996. SA 1160; south of Edson. 
Viti 06 I 1974. ALTA 7182; ncar Robb. 05 23 1994, SA 938; Wabamun Lakc. Seymour 05 26 1963. 
ALTA 684; Devonian Botanic Garden near Dc\'on. Abboll (SA 3S8. 939, 1061. 1144) 06 9 1990, 05 30 
1994 , 0528 1995. 0526 1996. SA. K; Devonian Botanic Garden ncar Dc\'on. Cumh 05 18 1976. 06 
301979.05 15 198 1. ALTA 7237, 7956. SA 13: ncar Devon. Osis and Gibson (SA 3 12) 05 12 1990. 
SA; north of Devon. Osis (SA 690) 06 13 1992. SA; North Saskatc.hewan Rivcr vallcy n~r Devon. 
Abbott (SA 645) 05 15 1992. UAMI-I 7350 (living culrure): ncar Breton. Osis (SA 20, 356) 05 14 
19H9. 05 27 1990. SA; Poplor Creek Narural Area near Breton. Osis(SA 666) 05 24 1992. SA: Moose 
Uill. Poplar Cn,.'ck Natural Area, van der'Schoot 05 15 1994. SA 937: Slr.1chan. southwest of Rocky 
Mountain I-louse. Bourchicr 05 27 1960. CFB 4040. 4041 . 4044 . 4045. 4046. 404 7; Strachan. 
southwest of Rocky MouJltain l'louse, Bourchicr 06 9 1961 . CFB 4458; Cirquc Lake, BanIT N,P .. Beil 
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06 24 1964. ALTA 67 1; Forc~ II')' Trunk Road. Danielson (MID 2722) 06 18 1978, ALTA; Sheep 
River. Danielson (RMD 1383. 1520. 1925) 06 9 1974.06 1 1975. 0523 1976. AL T.'\: BlackislOn Falls 
Tr.lil. Watcnon lal.:cs N.P .• Abbott ( A 341 ) OS 29 1990. SA. M a nilobll: Victoria Beach, U11::e 
Winnipeg, Disby 06 2 1928. 05 25 1931, DAOM 151579, 2065 7 1. O nt a ri o: Lake Simcoe near 
Gilford. Ammirati (JFA 8367) OS 17 1979. WTU: Nnncy Lake west of King. Bell aS 2 1 1940, Tine 
18475: Block Sturgeon Lake. Hale 06 8 1976, WTU (JFA 7360): near Carlsbad Springs. Homer 05 23 
1954. K. Queb~c: Mashttm, Darker & Shoemaker OS 3 1 1963. CFB WINFM 10931. DAOM 93064. 
USA: Alaska: Willow. Burner 06 18 197 1. WK 50J4: Eklulna Lake nonh of Anchorage. Kemplon 06 
22 1966. WK 1059; Bird Creek, Chugach National Foresl. Cooke 06 21 1970, WSP 61117 : Anchorage, 
Kempton 06 10 1971. WK 4866: Beaver Lakes. Matanuska vallcy. Kemplon 05 28 1988 & 1989. WK 
655 1. 6616: Trail Rivcr IIcar Seward. Kcmplon 06 19 & 21 & 29 1971 . WK 502 1. 5022. 5023: Russian 
River. Kenai Peninsula. Kcmpton 07 41971. WK 5040. Wu hln gton : Bu'Ch Oay ncar Bl:line. 1S:I3CS 
(Is 1588) os 2 1962. WTU; Glacier. Paden (JW P 699, 7(0) OS 5 1969. UV IC: Coh'ille. COIU It.-r 06 I 
1948. WSP CS17389: Ford. Smith OS 21928. WSP 32173: Pend Orcillc Co., Sl ipp 0617 1942. WS P 
4979 1: MUliny Bay. Island Co .• V3n de Ilogan (FVO 3354) 032 1975. WTU: 5caulc. Fitzpatrick (5tz 
6652) 04 9 1952. WTU: Seattle. Parker (YNS 49) 03 24 1892. WTU; Walcnnain Woods. Rcdmond. Vim 

de Bogan (FVB 3599. 34(4) 04 25 & 26 1975. WTU: cast of Skykomish. CohCII (SIZ 6711) 05 19 
1952. WTU: east ofStcvens Pass. Brough (70) 0525 1957. \VTU; below Goose: Creek along Chiwn .... ';l 
Rivcr. Ammirati (JFA 9394) 05 23 1987. WTU: Big Tree Park. Snoqualmic Pass. Snyder ( 100) 04 15 
1934. WTU: Kaehe.c;s Lake lumoffncnr Snoqualm ie Pass. Isaacs (Is 1679) 05 12 1962. WTU: Amcrican 
River. Beeman (S12 1219) 05 3 1 1942. WTU: Clc:lrwater R.S .. Gruficld Co .. Goheen 06 4 1948. WSP 
CS25651 : Amboy. Smith 04 5 1954. WSP 41138: Bingen. Suksdorf 04 7 1901 . WSP 27278: l..cc 
Foresl ncar Mallby. Cohen (S12 6687, 6704) 05 3 & II 1952. WTU: Binningham. Zeller (265) 04 6 
1914. WTU; unknown. Snyder (5). Vogel (S12 15446) 05 10 1969. Isaacs ( Is 555) 03 3 1 1957. (SIZ 
1(669) 04 1958. # 10 6666. 6213. WTU. Id aho: Priest River Experimcntal Forest. Sl ipp 06 2 1942 . 
WSP 4988 1: natural au!a of Priest River Experiment:ll Forest. Miller 075 1964. WSP 54436; cast of 
Viola. Shaw 05 21 1948. WSP CS 17376. CS17388; oonh of Moscow. SMD 05 30 1954. WSP 41127: 
Thaluna Ridge. Latah Co., Cooke 05 1948, WSP AS30089. DAOM 26787: Upper Jeromc Creek. Lalah 
Co .. Tylutki 05 101965. WSP 56315; Payctle Lake, Ammir:ui (J FA 9276) 0613 1986. WTU: Payene 
Rivcr south of McCall, Miller 06 4 1964. WSP 54406. O recon: Sauvics Island OI..''3T Ponland. Hinds 
03 14 1987. WTU: ncar MncDougall Camp. Blue Mountains. Umatilla Co .. Cooke 06 16 & 17 & 18 
1948. WSP 19851. 19848: near Spout Springs in Umati lla Nalion:ll Forest. Blue Moul1la ins. Union 
Co .. Cooke 06 17 1948. WSP 19850: soulh ofOold Hill, Isaacs (Is 1381), WTU: Mcdford. (I s 1349) 03 
22 1961. WTU; MI. Ashland ncar Ashland. (Is 1776) 06 101962. \VTU. Wyoming: Lowcr Falls on 
Uncle Tom's Trail. Yellowstone N.P .. Brough (80) 0629 1957. \VTU . NO RWAY: Hcdnurk. 
Ringsaker. Muremyra. Minter 06 I 1988. IMI 328 178. SWEDEN: nc:u- Slorvre13. Upland. LWlddl 05 
1935. K. NIT ED KINGDOM: Colchcstcr. Essex. Han ley 04 10 1989. IMI 3323 84 . BELGI UM: 
MccrdaaJ. Heinemann 04 19 1964. K. CZEC HOSLOVAKIA : Dobris 05 15 192 1, PRe 216 
(holol)'pC of G. bubacil). [xsltca la: Vancouver Island Fungi. 254, Sidney. Be, Canada. Mocoun 02 8 
1915. s.n. He/l'ellu lucllnOl·u. UDC F3210; Vancouver Island Fungi. 344. V:lncouver Island. BC. Canada, 
Macoun 02 25 191 5. s.n. Gyromitra csculenta. UBC F3237: Cooke, Myoobiola of Nonh America. 3 19. 
Blue Mounmins. Umatilla Co .. OR. USt\ , Cooke 06 16 1948. s.n. Helvella infilla. WSP 23656. 

Gyromitra iII/lila (Schaeffer : Fries) Quelel, 1886, Enchiridion Fungorum p . 
272 . 

• /-Ie/vella il/fida Schaeffer: Fries. 1823, Syslcma Mycologicum 2: 17 . 

• Hell·ella in/lila Schaeffer, 1774, Fungonlm qui in Bavaria CI Palalinatu circa 
Ratisbonam nascuntur icones 4: indo 105. 

""'He/vel/a jriesialla Cooke, 1875, Myeogrnphin, seu icones fungorum I : 195. 
(lectotype, se lected Harmaja I 969b, K. examined). 

'!=Gyrom;rra columbiana Harmaja, 1986, Ka~lcnia 26:41. (see notes) 
(additional synonyms see Harmaja 1969b). 

Type Material: NeOlype K (designated Hannaja 1 969b, =lcctOlypc of H . 
frieslana), examined. 

Fig. lb. 
Apothecium : 17·80 mm diam., 25·70 mm high (up to 130 x 95 mm fresh), saddle· 

shaped to irregularly lobed, often bilobalc. margin typically fused 10 stipe and along 
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apotheciai margin, hymenium (fresh) yellow brown to orange brown, sometimes dark 
red brown in age, dark brown to red brown or blackish brown when dry. typically 
undulate-rugose, but sometimes wrinklcd-convoJutcd or nearly smooth, cxcipular 
surface white to pale brown, pubescent. Stipe: 9-90 x 5-30 mm (up to 110 x 60 mm 
fresh), pallid pinkish cream to greyish purple brown, equal or enlarged at base, terete or 
often fluted at base, pubescent. Asci: 250-300 x 12-17 j..lm. Paraphyses: 7- 10 ).lm 
diam. apex, clavate, gradually enlarged or abruptly swollen al apex, brown. contents 
granular. Ascospores: 17-23 x (7) 8-10 (II) Ilm, narrowly ellipsoidal, hya line, spore 
deposit white to pale cream, smooth, finely rugose with SEM, biguttulate. very rarely 
with I or 3 guttulcs, non-apiculatc. 

Habitat: Solitary, gregarious, subcaespitose, or scanered on ground or more often 
on roued coniferous or deciduous wood in coniferous or mixed woods, rdrely in 
deciduous woods. Associated trees: Picca glauca. Picea mariaI/o. Picea silcirCIIS;S, Picea 
cngelmanllii, Pinus colllorla. Pinus bal/ksiana, Pinus monlicola, Abies balsamea, Abies 
grandis. Pseudo/suga menziesii, Tsuga helerophylla, iArix occidellfalis, Thuja pUcara, 
Populus balsamifera, Populus Iremuloides, AceI' macrophyllum, Alnus sp., and Belliia 
papyri/era. Associated shrubs: Alnus crispa, Salix sp., and Rosa sp. Frui ting from July 
15 to February 17 in BC, Wi lh the majority of collections in Augusl, September, and 
October. 

Distribution: Widely distributed Ihroughout boreal, montane and coastal forests 
from AK, NWT, Be, AS, SK, MB, \VA, ID, MT. and WY. Also reponed from OR 
(Larsen and Denison 1978), eastern North America (Groves and Hoare 1953; Weber 
1988), South America (Dennis 1970), Europe (Haonaja 1969b), nnd Asia (Korf and 
Zhuang 1991). Map 2. 

Notes: Relatively small spore size, narrowly ell ipsoidal shape, and Jack of distinct 
apicu lation arc characterislic for G. infilla. TIus species is closesl 10 G. ombigua (q. v.). 
Some early authors (e.g., Seaver 1928) united G. iII/lila with G. esclllellla (q.v.), but the 
species are easily distinguished by fruiting time, in addition to macroscopic and 
anatomical diffcrcnces. Kanousc ( 1946) statcs that onc of the fea tures separating G. 
in/ulo from G. esculenla is the consistenl association of G. in}illa with deciduous trees. 
This is questioned, but accepled by Groves and Hoare ( 1953). Collections of G. injida 
in the northwest of North America are much more frequenlly associated with coniferous 
wood. G. in/ulo and G. esculento are both associated with coniferous and deciduous 
trees and are widely distributed, often at the samc localities. The two species are best 
distinguished by fruiting lime, ascocarp coloration and structure, and ascospore 
morphology. 

Hannaja ( 1986) described G. coilmlbiano from British Columbia. and separaled it 
from G. infilla based on the densely folded hymenium and large clavate paraphyses, and 
from G. escll/ellia based primarily on smaller ascospores. He also notes that it was not 
possible to determine vemal versus autumnal fruiting pattern. Although we have not 
examined the type, thc description scems consistent with G. inji.Jia. Several collections 
were examined with highly convoluted apothecia which were otherwise typical of G. 
iII/ilia, and our observations of paraphyses are not substantia lly different from those 
described fo r G. columbiana. Rahm ( 1970) describes G. jnjida fonna gYl'osa Benedix, 
which is rughJy convoluted and similar in habil to C. escllfelJla. Also, given our 
fami liarity \\~th the Shuswap rcgion of British Columbia, we suggest that thc collection 
made on July 30 represents an autumnal fruiting pattem, even given the elevation of 
1500 metres. 

Collections Examined : CANA DA: No rthwes t Te rrit ories: Pine Poin!. Dubc 09 
1983. DAOM 188769. British Columbia : MW1cho Lake P.P., Abboll (SA 208) 08 2[ 1989. SA: 
Procter, Linton 09 19 1978, UV IC: Cathedra l Grove ncar Pon Albemi, Vancouver Island, Smyth [0 10 
1977 , UVIC; Sidney. Vancouver Island, 12 16 1913, DAOM 44705: Vicloria. Vancouver Island. 
Newcombe. K: James Island ncar Central Saanich. Simmonds 02 17 1977. UV IC; Univcrsity of Be 
campus. Vancouvcr, Kroeger 10291986. UBC F12833; Vancouvcr, Waugh 07 15 1951. 10 16 1960. 
DAOM 26944, 71910: Similkamccn River, Manning P.P" Bandoni 07 16 1959. USC F327 1: ncar 
Yahk, 10 7 1993, SA 991. Alberta: Richardson Fire Tower 150 km nonh of Fort McMurray. 
Danielson (RMD 1703) 09 I 1975, ALTA: Fawcett Lake, Abbolt 09 3 1988, ALTA 8451 : Carson 



33 

Lake, Cumh 08 26 1977 . ALTA 7538: Sandy Lake, Schalkwyk 08 16 1980. DAOM 180173: William 
A. Switzer P,P .. Abbott (SA 272. 274, 276, 271) 08 27 1989, SA; Will iam A. Switzer P.P., Osis (SA 
395,396) 09 2 1990, UAMI-I 7349 (living cuilurc). SA; Valley of the Fi ve Lakes, Jasper N.P., 08 18 
95. SA 1089: Fryan valley, Jasper N, P., Richardson (SA 299) 09 22 1989, SA; nenr Onoway, Osis (SA 
879) 08 8 1993, SA; east of Spruce Grove. Abbott (SA 897) 08 22 1993. SA; Spruce Grove area. 
Kennedy 08 20 1980, ALTA 8060; Wagner Natural Area. Abboll (SA 11(4) OS 19 1995, SA; 
University of Alber1a Forest Re.scrvc. Edmonton. Trnquair 09 14 1970. ALTA 4 140; Whitcmud Creek. 
Edmonton. Abbott 09 13 1987. ALTA 8450; Devonian Botanic Garden near Devon, Abbon (SA 1136) 
09 9 1995, K; ncar Brelon. Abbott (SA 385) as 9 1990. SA: Fish Lake near Nordegg. Abbott (SA 283) 
083 1 1989. SA: Crimson Lake. Kennedy 08 3 1 1976. ALTA 7239; Forestry Trunk Road, Forest 
Rcscrvc. west of Calgary, Dtlnielson (RMD 28 18) 09 3 1978. ALTA: YllftlIluska ncar Sccbc. Danielson 
(RMD 1774, 1777) 09 9 1975. ALTA: Brown Lowery Natura l Area. Danielson (RMD 451 , 499, \086, 
1088, \089. 1187) 08 27 & 09 2 1972,0826 & 09 3 1973. ALTA: Fish Creek P,P" Calgary, 
Danielson (RMD 996, 1062) 08 9 8:. 21 1973, ALTA: Marmot Creek. Kananaskis, Danielson (RMD 
2316) 09 2 1976. ALTA ; laggan, 1·lone 0823 1903, TRTC. Saska tchewan : Princc Alben N.P" 
Ze1mer (PA 352. 61 1. 914) 1994 & 1995. ALTA: Candle Lake. Zalasky 09 1 1955, CFB WINFM 
1339. Manlloba : Stccp Rock Lake, Lawrence 09 18 1969, CFB WINFM 12354: Victorin Beach. lnke 
Winnipeg. Bisby 09 12 1926. DAOr-.'1 206805, 206806; Minaki, Bisby 09 27 1925, DAOM 206807: 
Si ngltSh Lake, Parker 09 21 1975, DAOM 187879; Duck Mountain, Parker 08 7 1977, DAOM 165377. 
Ontario : Thunder Bay Districl. Lahie 08 I I 1978, TRTC. USA: Aluka: Fairbanks, Kempton 08 7 
& 8 1970, WK 4639, 4666; TaU:cclna junclion, Suisitna valley, Kcmpton 08 15 1966, 08 16 1970, 08 
29197 1, \11K 856, 4723.4728.5239: Libeny Falls Creek. Copper Rh'cr valley. Kempton 09 5 1970, 
WK 4588; Eklutna lake nonh of Anchorage, Kempton 08 24 & 09 21 1971 , WK 5 199. 52 15, 56 14: 
Anchorage. Kempton 08 10 & 09 9 & 26 & 28 197 1. WK 7133. 5505. 5658. 5672: Girdwood. 
Kempton 09 23 1969. WK 43 10; Kenai Lake. Kenai Peninsula. Kempton 09 6 1967. WK 866: Haines. 
Kempton 09 9 1967, 09 20 & 21 1970. WK 873, 4963, 497 1. Was hln C10n: Whidbcy island, Mccure 
(5tz 17552) 10 3 1 1972. \\'TV; Blcwl1t Pass, Cascade Mountains, Gran! 08 1929, MU F14163; ncar 
Gifford, van de Bogan (FY I] 834) 10 23 1971. WTU: Hermit Mountain trail. Pugel Sound. Fink 07 
1906, MU F1559: Seattle, Stuntz II I 1934, WTU; Scattle, Zeller (54. 205) 19 11 & 03 1914, W11..1; 
Seattle; Mum l JO 20 & 11 I 191 1, NY; Watermain Woods. Redmond. Williams (JWl 1683) 10 13 
1973. \VfU; confluence ofnonh fork of Rosue and National C~k. Douglas Co .. Isaacs (Is 198) 08 27 
1957. WTU; Burping IJrook, Mount Spokane, Simms 105 1968, WSP 58 171; cast of McCleary, van 
de Bogan (FVB 669) I I 3 1970, \\'TV: Silver Springs area. Chinook Pass, Isaacs (Is 1272) 10 I 1960, 
\VTU: Tahoma Creek, Mount Rainier N.r ., von de Bogan (FVB 1489) 1022 197 1. WTU; Tahoma 
Creck, Mount Rainier N.P., Brough 11 2 1963, UBC F3239; White River neat Mount Rainier N.P .. 
Isaacs (15 673) 105 1958, wru; Iron Butte. Cispus arca ncar Randle. van de Bogan (FVB 1420) 10 2 1 
1972, \VTU: Bingcn Mountain. Klickit31 Co .. Dietz 11 23 1901. WSP 27475; Teanaway, Woo (SIZ 
16689) 07 4 1971, \VfU; south of Brown's Lake, van de Bogan (FVB 988) II 13 1971. WTU: l..3ke 
Hannah. Stuntz (StZ 19958) 09 27 1976, WTU; road 1I02l1 102cjWlction, van de Bog1lrt (f\IB 938) 10 
241 97 1. \VfU; road 1102 rock pit site. van de Hogan (FVB 828) 10 24 1971. WTU: Min. Park rood. 
van de Bogan (FVB 23 11 ) 10 21 1973. wru: Moclips road, Stuntz (SIl: 16859) 10 17 197 1, \VTU: 
unknown, Stuntz (StZ 13774, 175 12) 10 29 1966, 10 22 1972, Will iams (JWl 67), WTU. Id aho: 
Hunt Creek Rood, Bonner/Boundar)' Co., Slipp 103 1940, WSP 49762; near Benton Spring. Priest 
River Experimental Forest, Bonner Co .. Hayes 07 3 194 I. WSI' 49797: Cocur d'Alene. Rust ( 1014) 10 
1918. \VTU: Bovill. Rhoads 09 29 1920, UBC F3238: Dry Creek between Troy and Deary, Cooke 05 
1948. WSP 30088: west end o f Thatuoa Ridge. Latah Co .. Cooke I I 28 1947, WSP 24509; L1ird Park. 
Latah Co .• LES 10 28 1976. WSP 63256: Fall Creek at French Creek Gradc, Idaho Co., Miller 09 4, 7 
1964. WSP 53882, 53834; Uppcr Payene lake. Miller 08 29 1964. WSP 54573: SllOwslide l:lke, 
Valley Co .. Miller 08 18 1964. WSP 54557: Sater Meadows. Valley Co .. Miller 08 6 1964, WSP 
541 87; TeelsCreek road, van de Bogan (FV8 3732) 09 9 1976, w TU; Idaho. S lipp 09 16 1944. WS P 
50858. Montana: Red Mcadow Road, Flathead Co .• Young 07 24 1967. WSP 57826; Eeho Lake, 
Flathl-ad National Forest, Cummins 07 23 1928. M ICH. Wyoming: Grassy lake. Targhcc National 
Forcsl. Ammirali (JFA 9420) 08 7 1987, WTU. California : Lassen Volcanic N.P .. Cooke 108 1976, 
WSP 63394. Nt'w York: lake Placid, Adirondacks,. Murrill 10 3· 141 912. NY 565. COSTA RI CA : 
Cucrici. Talarnanoca Ridge. G6mez 09 13 1969. K. SWEDEN : Uppsala. Fries, Herbariwn Bcrl::clcy 
(Ieetotypc of H. friesiana and nootype or G. infula); Gonsunda sk08 near Uppsala, Lundell 10 3 1935. K. 
CZEC HOSLOVAKIA: Dclroi Virgin Forest, Slovakia. 09 24 1964. K. Enlcc. t a : Vancouver 
Island Fungi, 33. Sidney. BC, Canada. Macoun 1912 , s.n. lIe/wdla iI/fit/a, UBC F3269: Vancouver 
Island Fungi, 23, Sidney, BC, Canada, Macoun 1912, S.n. He/vc/Ja crispa. UBC F3247. 
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EX lra limita l Species 

Gyromitra sichuanellsis Korf and W.Y. Zhuang, 1985. Mycotaxon 22 : 490. 
Type Material : Holotypc and paralypc HKA$: isolypc and isoparalype CU P, 

examined. 
Distribution: Known only from China (Korfand Zhuang 1985; Cao 1988). 
No t es: Th is species is closely related to G. ill/ ula (q.v.), bu t differs in its more 

coarsely ornamented ascospores. 
C ollections Examined : C HI NA: WU Gcng mounl3ins. Sichuan Province. Xing.jiang OS 

12 198 1. CUP CH2522 (isotypc): Xi311gchcn Co .. Sichu3I1 Province. Xing-jiang 08 12 198 1. CUP 
CH2523 (isopar.l1ype). 

Gyromitra tasmQnica (Berkeley) Berkeley & Cooke, 1878, In Cooke. 
Mycographia, scu icones fungorum I: 193, I. 90. f. 33 1. 
. fle/vella lasmollica Berkeley 

Type Material : Hololype K, examined. 
Dis lribulion : Tasmania and New Zealand (Cookc 1878; RailVi ir 1965) and 

report(."(i from Europe (Torre 1976; Calonge and TOrTe 1977). 
otes : Thi s species is closely rela ted to G. escu/emG (q.v.), but is tentatively 

accepted as a distinct southern hemisphere species. It differs in its smaller stature and 
typicall y frcc apothecial margin. European specimens were not seen. Several specimens 
with gross morphology similar to G. tasmallica were found among the collections from 
northwest North America, but are included in the variable species G. escu/el1ta. 

Colleclio ns Examincd : AUSTRALIA: Tasmania. Archer. Herbarium ScrkelC'}' 1879. K 
(holotypc). NEW ZEALAN D: Ringaringa. Stewart Island, Traill 08 28 1959. K; WellingTon. Travers. 
I lcrbarium Cooke 1885. K: New Zealand. Colcnso. K. 

Gyrolllitra Subgenus Melaleucoides S.P. Abbo tt. subge". "o v. 
Apothecia sessilia vel substipiulla. cupulara, hymeni"m griseo-bnmnf!lIm; 
asc:ospomf! elipsoideae. bigllltlilatae. IIollapiclilarae. vermcosae. 

Type s pecies: Gyromilra melaleucoides (Seaver) Pfister, 1980. Mycologia 72: 
6 15. 

Ascocarp: subsessile to stipil3te. cupulate, di scoid. or reOexed; hymenium dark 
grey brown to brown. undulate-nlgose; excipular surface glabrous to finely pubescent. 
Ascospores: ell ipsoidal to broadly ell ipsoidal , biguttulate, appearing distinctly 
roughened (lM). with SEM surfacc ornamentation composed of distinct isolated broad ly 
rounded warts. 

otcs: This subgenus is described on the basis of ascospore ornamentation which is 
distinctively verrucose by LM, consisting of numerous isolated rounded warts (Fig. 40) 
by SEM . TIle wans are un ifonn in size and distribution. Ascospores are nonapiculate 
and biguttulatc, and a few contain de Bary bubbles at maturity. 

Gyromitra melaleucoides (Seaver) Pfis ter, 1980. Mycologia 72: 6 15. 

aPeziza melaleucoides Seaver, 1928. The North American Cup-Fungi 
(Operculate,), p. 225. 

=Paxilla recurVllm Snyder, 1936, Mycologia 28: 487. (parntype and authentic 
material NY. examined). 
~Gyromilra reClinG (Snyder) Hannaja. 1978, Karstenia 18: 57. 

Type material : Holotypc NY. examined; authentic material NY, examined. 
Fig. 40. 
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Apothccium: 9-68 mm d iam., 9-50 mm high (up to 110 mm diam. fresh). 
irregularly di scoid, cupulate, or lobed, margin typically rencxed. free from stipe, 
hymcnium da rk grey brown, brown or dark red brown when dried, smooth to undu late­
rugose, cxc ipulum cream to pale yellow brown, glabrous to finely pubescent. Stipe: 15-
50 x 3-26 mm, distinctly flaring al apex, below equal or enlarged at base. cream to pale 
yellow brown, glabrous to finely pubescent, infoldcdlfluted. internally wi th ho llow 
chambers. Asci: 205-235 x 11.0-14.6 ~m . Paraphyses: 5.4-9.0 J.l111 diam. al apex, 
Icnninal cell 53- 1 05 ~lm long. clavate, enlarged gmdually to apex, pale yellow brown 10 

brown individually, brown in mass. Ascospores: 11 .6-14.4 x 8.0-9.4 ,.un, ellipsoidal 
to broadly ellipsoidal, especially when inunature. hyaline, rough, warted, ornamentation 
of isolated rounded warts wilh SEM, non-apiculatc, biguttulate o r infrequently 
uniguttulate. guttules spherical, de Bary bubbles prescnt in a small proponion of mature 
spores. 

Habitat : Soli tary, gregarious, subcaespitose, or scatlered on soil. litter, or rotted 
wood in coniferous or mixed forests. Associaled trees: Picea sp., Pinlls ponderosa, 
Abies Krandis. Tsuga sp., and Arbllllls menzies;;. Fruiting from April II in BC to July 
22 in ID. May and June coll ections are most common. 

Dis tribution : Endcmic to northwcstern North America in monLane siles in the 
coastal and RocJ..)' Mountains from AK , BC, AB. \VA, and ID. Also rcported frol11 OR 
and MT as Peziza melalellcoides and Paxi"a recllrvum respecti vely by Larsen and 
Denison ( J 978). This species is newly reported for AK and AB. Distribution extends 
south o f the study area to Colo .... Jdo (Pfiste r 1980). Map 6. 

'oles: This species is morphologically distinct from all others in the genus. and is 
placed in its own subgenus on the basis of ascospores whic h are the smallesl in the 
genus and relatively broader than other species. In addition, the spores bear d istinct, 
isolated knob-l ike warts. The predominamly grey ascocarp is also uniquc. The 
biguttu late, ellipsoidal spores are more simi lar to Ihe subgenus Gyromirra than subgenera 
Disci"a and Corolilliana. but the slipe of G. melaleucoides is less distinct than typical for 
species in the subgenus Gyromilra . Gyromilra melaleuca (q. v.) is similar to this spec ies, 
but appears intenncdiate between G. melaleucoides and mcmbers of subgenus Disdllu 
(e.g .• G. oly mpial/a). Pfister (1980) regarded G. melaleucoides as morphologically 
iOlennediatc between stipitatc Gyromitra (sensu slriclO) spt.."'C ies and typically cupulatc 
species of Discil1a, and therefore accepted the genus Gyromilra in a broad sense to 
encompass both genera. 

Discrepancies between the type specimens of P. recurvum at NY and the protologue 
(Snyder 1936) are discusscd by Harmaja ( J979b). No holotypc specimen was located in 
WTU or other herbaria in this study. 

Collections Examined: CANADA: Brlllsh Columblal: Saltsprin8 Island, Limon 04 
II & 20 & 21. 1914. UVIC; Manning P.P .. Egger 06 9 1985. DAOM 199548. Alberta: Whirlpool 
River valley. Jasper N. P .. Baranyay 075 1960. CFB 4297; Watridge Lakc area of Kananaskis country. 
Daniclson (RMO 3816) 06 91991. ALTA. USA : Alukl.: Hope road. Kempton 0625 1961.075 
1970. WK 1137.4455; Turnagain Pass near Seward, Kemplon 01 21 1970. WK 4512 . WU hln gton: 
Stampede Pass, Paden (JWP 535) 06 3 1967. UVIC: Watennain woods, Redmond, Bolcn (StU 492) 04 
21 1978. WTU: cast of Skykomish. Cohen (SIZ 6715) OS 19 1952. WTU: Snoqllillmie Pass area, Stuntz 
(Stz 133 13) spring 1965. WTU: Lnkc Kcechelus. Snyder 04 IS & OS 5 1934. NY (type of Gymmitra 
ft'CUnu): easl end of Lake Kecchelus. (Is 1132) OS 27 1962. WTU: wCSt of Lake E3ston. StuntZ (Stz 
1230) 06 21 1942. WTU: Clc Elum. (SIZ 12348) OS 21 1961. Wl1J; Clc Elum . (517. 20342) OS 13 
1978. WTU: Iron BUlle Road. van de Bogan (FVIJ 2875) 07 13 1914. WTU; Rood West MI .• Ammirati 
(JFA 9271) 06 12 1986. WTU. Id a ho: Priesl River Expcrimcnlal Forest. Millcr 07 4 1964. WS I' 
54399: Sniek's Bog. Paden OWP 72) 06 6 1964. WSP 563 tO: North·South Ski Bowl. Bencwah Co .. 
Miller 06 I 1964, WSP 56300; Brundage ~'founlll.in. Paden OWP 214) & Tylulki 07 22 1964. WSP 
56295. Color ado: Tolland. Ovcrho1ts (1792) 06 19 1914. NY (hololypc): Giants t..addc!r. Tolland. 
Overholts (1809) 06 21 1914. NY ; Jennie Creek. Tolland. OverhollS ( 1814) 07 1 1914, NY. 
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Extra limita l Species 

Gyromilra melaleuca (Bresadola) Donadini, 1975, Bullelin de 1a Societe 
Linneenne de Provence 28: '74. 
iiiDiscina melalelica Brcsadola. 1898, Fungi Tridentini novi, vel nondum del ineati 

2: 74. 

~ezjza melaleuca (Brcsadola) Seaver, 1928, The North American Cup-Fungi 
(Opercu late,). p. 225 . 

Type 1\'1a. eria J: Holotypc S. 
Dist ribution: Known only from Europe (Donadini 1975, 1986; Benedix 1969; 

Ryman 1979). The North American repons by S.,.,tver (1928. 1942) from Colorado and 
Washington are unconfinncd and may represent G. melaleucoides. 

Notes: This species is tentatively placed in the subgenus Melaleuco;des on the basis 
of morphological similarity and non-apiculatc ascosporcs. Spores arc often biguttulatc, 
although the guuules are often different sizes and asymmetrical in the spore. Spores are 
waned to coarsely rugose, although material examined was of poor quality. Ascospores 
of G. melaleuca are larger than G. melaleucoides (q.v.). Gyromilra melalellca may 
represent a taxonomic link between subgenera Melaleucoides and Disci"a. 

Collec t io ns Exa mined : FRANCE: Sus Ie Croix Hau!e. Hau!e: Alps. Alleman! 05 20 
1967. K: Colmars Basses Alpes. Riousset 05 25 1969. K. GE RMANY: Neustadt, Weins!r., Thate 02· 
OJ 1975. K. 

PselidorhizillQ Jacevskij , 19 13. Opredelitel gribov I : 1913. 
=Helvellella S. Imai . 1932. The Botanical Magazine (Tokyo) 46: 174. 
=Ochromilra Velenovsky, 1934, Monograpbia Discomycctum Bohcmiae p. 39 1. 
=Gyromilrodes Vassi lkov, 1942, SovclSkaya Botanika 6: 50. 

Type S pecies: Pselldorhizina sphaerospora (P(.'Ck) Po uzar, 1961, Ceska 
Mykologie 15 : 42. 

M uc roscopic Features: ascocarps epigeous, distinctl y stipitate; apothccia 
irregularly convex, saddle-shaped, or irregularly lobed, margin rcflcxcd; hymcnium 
medium brown or grey brown to blackish brown; stipe decply ribbed with ribs extending 
onlO excipular surface, cream, often with vinaceous tints at base; flesh thin ( 1·2 mm). 
pliant to brinle. Microscopic Fea tures : asci cylindrical, tapered 10 base, hyaline; 
paraphyses clavate; ascospon.-s globose to ellipsoidal, appearing smooth with light 
microscope, wilh SEM very finely rugose to nearly smooth, non-apicu late, with one or 
two oil gunulcs. de Bary bubbles prescnt al malurity, IClranucicate, cyanophilic 
pcrispore-pcriplasm complex absent at maturity, excipulum of rexlura illm'call1 
throughout , hyphae of excipulum thick-walled (0.7-2.0 J.lm diam. , Hannaja I 974b). 

Key to species of Pseudo ,hizina 

I . Ascospores g lobose .. .... ... ...... . ..... ...... . ..... ... ................. . P. sphaerosp ora 
I ' . Ascospores e lli psoida l. .. ... ....... .. .. ... .. ................................. P. califo rll icQ 



37 

PseudoriJizilla califorrrica (W. Phill ips) Hannaj" 1973, Karsteni. 13: 56. 
; Helvella californiea W. Phillips, 1880, Transactions of the Linnean Society n 

Botany I: 423. 
=.Gyromilracalifornica (W. Phill ips) Raitvii r. 1965. Eesti NSVTeadustc 

Akadccmia Toimctised 14 (Bioloogiline Seeria 3): 320. 
=Elvela umbracauliformis Seaver, 1928, The North American Cup-Fungi 

(opereulates) p. 251. (fide Seaver 1942). 
Type Material : Holotype K., examined. 
Fi g. 13. 
Apoth ccium : 23-135 mm diam ., 13-80 mm high, irregularly convex to lobed, 

margin reflexed, free from stipe, hymenium medium to dark brown (fresh and d ried), 
nearly smooth to undulate rugose, excipular surface cream to pale yellow brown, 
pubescent, strongly ribbed. ribs sha~edged. often reaching marginal region, 
continuous with those of the stipe. Stipe : 25-80 x 8·60 mm, tapering to base, flaring 
and merging with apothecium at apex, pale yellow brown, often with wine red tints near 
base, pubescent, deeply ribbed, ribs shnrp·edged, widely spaced, internally sulcate and 
solid or with few chambers. Asci: 160·200 x 10· 12 J,tm. Para physes: 6 ·8 ~Im diam. al 
apex, clavatc, brown in mass. Ascosp or es : ( 14) 16. 1·20.3 x (7 .5) 8.4·10.7 ~m, 
cll ipsoidal , hyaline, smooth, with SEM very finely rugose, non·apicuJatc, bigutrulate . 

Ha bitat : Solitary to gregarious on soil , duff, or wcxxly debris, rarely on rotted logs, 
in coniferous woods. Associated trees: Tsuga Ireterophylla, 11mja plica/a, PselidolSllga 
mC!IIz iesii, Picea ellge/mallllii, and Pifllls sp. Fruiting from April 24 in Be to Augusl 6 in 
10 and inlerior BC, June and Jul y collections are common. 

Distribution : Common west of the continental divide in montane and coastal 
forests from BC, \VA, ID, and OR. Known distribulion is extended north to the Queen 
Charlotte Islands, Be. This spec it.."S is endemic to western North America, reported from 
MT (Raitviir 1965) and eX lending south 10 nortbern California, Colorado, and Nevada 
(Larsen and Denison 1978). Map 8. 

Not es: This species is closely related 10 P. sphaerospora. TIle ell ipsoidal. 
biguttulale, non·apiculate ascospores are similar to Gyromitra species in the subgenera 
Gyromifra and Melaleucoides. The finely rugose spore surface by SEM is also simi lar to 
species in Gyromilra subgenus Gyromitra, but is even less pronounced in Pselldorilizilla 
cali/ornica. The holotype (K) matches the above description in all details. 

Collec tio ns Examined : CANADA: Britis h Co lu mb ia: nror M:lSSet. Grnham Island. 
Queen Charloue Islands. Egger ( 167) 06 9 1979. DAOM 172567: Mosquito Lake. Moresby Island. 
Queen Charlone Is lands. Ziller 072 1952. DAOM 567 11 : MOUn! Robson P.P .• Wilson 07 29 1971. 
ALTA 4553; trail 10 Great Glacier, Glacicr N.I' ., Shoemaker 08 I 1963. DAOM 10993 1: Mount Abbot! 
ncar Marinn Lake. Glacier N.P .• Shoemaker 086 1963. DAOM 109223; Cussom Creek, Arrow I'ark. 
Zi ller 078 1958. DAOM 62736: Meagcr Creek J-Iots.prings. Kroeger 06 14 1987. UBC F1 2874: MOUn! 
Seymour. Nonh Vancouver. Waugh OS 27 1961. USC F3242: Conf(..-dcr.uion Park. Vancouver. Waugh 
06 5 1952. DAOM 2953 1; west of Sooke. Vanc:ou,·Ct'" Island. ZIller 06 15 1971. DAOM 134985: ncar 
Sookc. Vancouver Istand. Egger 07 10 1982. DAOM 199830; Haslings. Maeoun 04 24 1889. DAOM 
44702: BC. Burda 07 9 1983. UBC f11957. USA: Was hingto n: Big Fir nreo ncar Nooksack. Mount 
Baker National Forest. Isaacs (Is 1790) 07 13 1962. WTU: Upper Baker trail. Nonh Casc;td~ N. I' ., 
Williams OWL 199) 06 29 1969. WTU; Ooulder Creek ncar Baker Lake. Leuthy (Brough 82) 06 21 
1957. WTU: Nonh Fork Quinault River. Olympic N.P .• Sruna (St/: 6725), WTU: above Jackson Gtmd 
Sl3lion. Olympic N.P .• A.H. Smi th ( 13378) 05 13 1939. K: Hoh River. Olympic National Forest. 
A.I!. Smith (13172) 057 1937. DAOM 24717. K: Hoh River. Olympic Nalional Forest. Kveruvik (Srz 
20928) 05 18 1980. WTU; Mount Rainier .1'., Imshaug (488) 0721 1948. K: Carbon River. MOUn! 
Raimer N.r .• Cohen (Stz 6824) 07 7 1952. WTU: Round Pass. Mowl.I Rainier N. P., Knowles (Sll 
3900) 08 9 1948, WTU; Mow}! Ad3ll1s area, Rafauelli (So; 18846) 07 12 1975. \vrtJ; Tuc:mnon River. 
Garlkld Co .• Shaw 07 10 1948. WSP CS25652: While Horse. Snyder ( IS) 05 15 1932. \ \r ru; 
McadowdaJc. Snyder 05 10 1934, WTU; Muc.k Creek. area, van de Boglltl (FVB 1920) 07 16 1973. 
WTU; Washington. van de Bogart (FVB 1926) 06 25 1973. WTU: unknown. PSMS (Sa 17982. 18407. 
21387) 08 1973. 1974.06 8 1981. Mackinlosh (Sll 17874) 05 1973. Lcuthy (Sll20585) 06 1979. (SIZ 
14513. 14830,20622) 07 1968. 07 1979. WTU. Id aho: Can}'on Creek. Priest River Experimentsl 
Forest. Bonner Co .. Stipp 07 6 1941. WSP 49805: Boulder Creek. Priesl River Experimental Forest. 
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Hnniron 08 10 1964. DAOM 107197: Gold Creek nOM of Nordman. Miller 07 4 1964, W$P 54388: 
Binarch Cn:ck. Bonner Co., Miller 078 1964, WSP 54345; Granite Creek, Bonner Co .• Slipp 07 4 
1939, 07 I 1942. W$ P 49763. 49872: St:uion I. Bonner Co .. Slipp 1942. W$P 499 10: Kaniksu 
National Forest, BOlUler Cu .. Shaw 06 17 1948, WSP CS25646; near Em ida, 06 23 1955. WSP 45 128; 
cast of Elk River, Clearwater Co .. Paden 06 24 1965. WSP 56263: east of Pierce, Sha ..... 07 9 1959, 
WSP 48896: nonh of Bear Basin. V:dley Co" Miller 07 24 1964. wsr 54640; Brundage ReservOi r, 
Valley Co., Miller 08 6 1964, WSP 54 168: Saler Mcado .... 'S, Valley Co. , Miller 08 6 1964. WSP 
54201 ; No Business Ridge, Valley Co .• Hawker 08 1962, K; south of No Business Lookout, Valley 
Co., Miller 07 23 1964, WSI' 54597. O rego n: Lake Creek. Gmyb3ck area. Siskiyou Mounta ins, 
Whilmkcr 07 14 1949. WSP 25463. Cil li fo r nill: California, Harkness, Herbarium Cooke, K 
(holotypc): Squaw Valley Crctk. Mount Shasta, Cookc 07 10 1947. WSP 20304: Lower Panthcr Creek 
Mcado\\'$, Moum Shasta, Cooke 08 24 1949. WSP 25295. Eulccllt. : Ellis and Everlwdt. forth 
American Fungi. 2737, BC. Canada, Mocoun 06 28 1892. S.n. Hel\'eJ/a cali/omica. K; University of 
California. Californin Fungi. 3 15. Jonesville. California. USA. Copeland 07 1929, s .n. Elwdla 
cali/ornica , WSP 35289, TRTC; University of Ca lifo rnia. Californin Fungi, 3 17. Jonesville, California, 
USA, Copeland 07 1929. s.n. £I\'cl/a umbraculiformis. WSP 35269. \VTU. TRTC. 

Pseudorlliz;"u sphuer ospora (Peck) Pouzar, 1961, Ceska Mykologie 15: 42, 
F!Helvelia sphaerospora Peck, 1875, Annual Report. New York State Museum 

27: 106, 

EGyromilra sphaerospora (peck) Saccardo, 1889, Syllogc fungorum omnium 
hue usque cognitarum 8: 16 . 

• He/vel/ella sphaerosporo (Peck) S. Imai, 1932, The Botanica l Magazine 
(Tokyo) 46: 174, 

(additional synonyms see Ec kb1ad 1968). 
Type Maleri al: unknown (?NYS). 
Figs , J 4a,b , 26b, 41 . 
Apothecium : 8·90 mm di3m, 5·35 mm high. irregularly convex, saddle-shapl.-d. or 

lobed, margin strongly reflcxed at all stages, free from sti pe. hymelliulll medium brown 
to dark or blackish brown fresh, dark brown to black dried, rarely slightly mottled with 
lighter and darker shades of brown, margin sometimes slightly paler brown, undulate­
rugose, exeipular surface white to cream or pale grey brown, pubescent, with narrow­
edged ribs continuous from stipe ex tending half to almost all the way to the margin. 
St ipe: 5-60 x 4-40 mm, often enlarged at base, less frequently equal or tapen..-xI to basco 
flaring and merging with apothecium at apex , wh.ite to cream, often with strong wine red 
tints at base or less frequently extending over lower two thirds of stipe, pubescent , 
deeply ribbed. ribs widely spaced, sharp-edged, in cross section sulcate and solid or 
with few chambers. Asci : 100·150 x 10-16.3 )Jill . Pa r a physes: 4·7.5 )Jm diam. at 
apex, narrowl y clavate, expanded gradually to apex. brown in mass, contents finel y 
granular. Ascospores: 8.5-10.3 )Jm diam., globose, hya line, smooth. with SEM vcry 
finely rugose. unigunulate. one de Bary bubble in most spores at maturity. 

Habitat : Solitary to gregarious or scattered and numerous on very rolled deciduolls 
(or rarely coniferous) logs or woody debris~ in deciduous or mixed woods. Associated 
trees: Populus balsamifera. Populus tremuloides. Acer lIegulJdo. Bctula papynJera. Picea 
glauco, and Abies balsomea. Often associated with mosses, t!Spt!(;ially feather mosses 
(Hy locomium splendens and PlellroziunI scllreben). Frui ling from June 3 to July 6 in 
AB, 

Dist r ibution: Infrequent in boreal regions in the eastern portion of the study area 
from AB, SK and MB. Known distribution in North America is extended north to Wood 
Buffalo National Park , AB. and west to Carson Lake, AB. Reported from MT by 
Cummins (1930, as Helvella splraerospora). but no specimen in MICH could be locatl!d. 
Also di stributed in eastern North America (Pomerleau 1980: Weber 1988), Europe 
(Pouzar 1961: Huhlinen 1983: Torkelsen 1985), and Asia (lmai 1954, as Hel\'e/lella 
sphaerospora). Map 8. 
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Notes: Easily distinguished from orner epigeous members of lhe family because of 
its small globose spores. PSf:u(/oriljzill(l sp/taerospora is macroscopically similar to P. 
c(llifomic(l (q.v .), but can be separated by spore shape and its habit of growing on 
dec iduous logs. PSf!udorlrizillQ cali/ornica is primarily terrcstrial and associated with 
conifers. Funhcnnorc, P. Cfl/ijomica is restricted to areas west of the continental divide 
in the Rocky Mountains. Pscudorhi:;nQ sphaerospora is found cast of the Rocky 
Mountains in North America. Europe. and Asia. 

Collections Examined: CANA DA: AJbu(:iI: casl of Garden Creek. Wood Bun'"alo N.P., 
Cunah (RC 94· 18) 06 9 1994, ALTA 9279: Fawtttt lake, Abbou (SA 38) 06 17 1989. Sf\ ; Cros.~ 
Lake I'.P .. Abbolt (SA 1011) 06 23 1994. SA: Shaw Lake. Abbon (SA 349, 350,351. 352. 367) 06 4 
& 23 1990. SA: Lac La Biehe forest , Crites (SA 931. 932, 933) 06 3 & 6 & 23 1992. ALTA; Si r 
Winston Churchill P.P .. Abbot! (SA 11 55) 06 19 1996: Carson Lake. Wong & Belivcau 07 6 1972. 
ALTA 7158: Whilcmud Creek. Edmonton. Abbott 06 1985. AlTA 8263: Elk Island N.»,. Lum ley (SA 
1145) 06 7 1996. K. SaJka tch e1\'an: Prinec Alben N.P .. Zelmer (PA 90) 1994. ALTA. Manitoba: 
Gorge Creek lf3il. Riding Mountain N.P .. Halluncrslay 06 30 1979. DAOM 182247: Victoria lkach, 
Bisby 06 22 1935. DAOM 2068 13. IMI 26845: Elk Island. Lake Winnipeg. Bisby 06 30 1924, DAOM 
206829.154797. POLA ND: Bialowicza. Skirgicllo 051957. K. 

RltizillQ Fries : Fries. 1823. Systema Mycologicum 2: 32. 
Type Species: R"izina wldl/lara Fries, 1823, Systema Mycologicum 2: 33. 

(monotypic). 
Macroscopic Features: ascocarp cpigcous, sessile, adjacent fruiting bodies often 

fused; apolhccium discoid or reflexed 10 convex; hymenium undulate· rugose, brown to 
red brown, margin yellow to pall id: excipulum with white to yellow rhizoids projecting 
to substratum: flesh relatively thick, 2·4 mm. Microscopic Features: asci cylindrica l, 
tapcr<.-d to basco hyalinc. operculate: paraphyses clavate, hyaline, with dark encrusted 
pigment; thick·waUed brown setae in hymcnium arising from excipular tissue; 
ascospores narrowly fusoida l, rough, with SEM rugose, apiculate, with solitary pointed 
apiculi , with SEM npiculi twistcd·striatc (Figs. 43, 44); tetranucleatc. typically 
bigullulate, sometimes with two smaller polar guttules in addition to two central guttules, 
de Bary bubbles in a small proportion or mature spores (Fig. 26), cyanophilic perispore· 
periplasm complex present at maturity; excipulum of (ex/lira in/rico/a throughout at 
maturity. 

Rhizilla lI"dll/ala Fries: Fries , 1823. Systema Mycologicum 2: 33 . 

;;;;;Rltizina wldfllolO Fries, 1815. Observationes Mycologicae I: 161 . 
=Rhizino inflota (Schaeffer) P. Karsten, 1885. Acta Societatis pro Fauna et Flora 

Fennica 2: 11 2. (Jide Eckblad 1968). 
=Rhuillo ZOllolo Berkeley (holotype K.., examined). 

(additional synonyms see Eckblad 1968; Seaver 1928). 
Type Material: unknown. 
Figs. 22 , 26a, 43, 44 , 
Apnthccium : 14-86 mm diam. (up 10100 mm diam. fresb), discoid to convex and 

reflex ed, margin expanded to reflexed at maturity, sometimes fused with adjacent 
apothecia, hynleluull1 medium 10 dark red brown fresh to blackish brown when dried, 
undulate·rugose, typically with a distinct white 10 yellow or yellow brown marginal 
zone, cxcipular surface white to pallid brown, finely ~ubescent. with several to many 
while, yel low or pa llid grey brown rhizoid-like projections ex.tending to subslratum and 
ingrown with debris, up to 30 mm long. Stipe: absent. Asei: 375·450 x 12.4· 19 .9 
~m. Paraphyses : 5.4·7.9 ~m diam. at apex, clavate, enlarged gradually to apex, 
hyaline, with brown encrusted pigment, contents fine ly granular. Setae: 6.6·8. 1 JIDl 
diam. below, expanded to 8.8· 10.9 )J.m diam. at apex, clavate, enlarged gradually to 
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apex, sometimes somewhat irregularly lobed, brown, thick-w311ed except apex thin­
walled, asepmte. Ascosporcs: 30-45 x 8- 15 JAm , narrowly fusoida l. hyaline. 
biguttulatc to Ictr.tguttulate, rough. with SEM spore surface rugose. distinc tly apiculalc. 
apiculi pointed. appearing twisted with SEM. 

Uabitat: Solitary to gregarious or nume rous and scattered on soil , duff or woody 
debris, typically in rccently burned areas under coni fers . Pathogen of coni fer seedlings. 
Associated trees: PseudO/Sligo menzies;;, Tsuga helerophy/lo. Pirea mariana. Picea sp .• 
Pinus honksiana. and Pinus sp. Fmiling from March in WA to November 21 in Be. 

Distribution: Widely distributed, conunon west of the Rocky Mountains, known 
rrom AK. NWT, BC, AB, SK, MS, \VA, and 10. A derailed map of the distribution in 
Be is provided in Ginns (l 974a). Reported from MT (Seaver 1928) and OR (Larsen nnd 
Denison 1978). Also known from eastern 'orth America (Ginns I 974b), Europe 
(Breitenbach and Krlinzl in 1981), and Asia (Korfand Zhuang 1991). Map 7. 

Notes: This species is distinctive because of its indetenninate growth fonn. 
excipular rhizoid·like projections, hymcnia l setae, and ascospore morphology. It is 
similar 10 spL"C ics of Gyromi lra subgenus Discilla. and to G. per/ata (q.v.) in panicular 
tk.--cause of the discoid to rcflcxed apothecium, hymcnium colorat ion, and fllsoidal , 
rugose ascosporcs with large pointed apiculi. The selae arc unusual in the family, blll 
similar to the scloid paraphyses of He/vella cra<;silulI;cala. Large fruitings of thi s species 
were secn in northern Alberta in 1996 following the extensive fi res of 1995 in tht: 
Mariana Lake area south of Fort McMurray. 

Colleelions Examined : CANADA: Northwest Terrll orlu: South Rutledge Lake. 
Mackenzie Dbtricl. Scottcr06 30 1962. DAOM 9 1443. British Co lumbia: I-Iuellon. Unger 10 21 
1987, DAVFP 23589: Skidcgate Lake. Queen Charlolte Islands. Foster 0729 1943. TRTC; C3riboo 
L3ke. ncar Likely. Erickson 09 24 1989. DAVFP 24045; Lois Lake, Powell River. Ginns 11 21 1967. 
DAOM 1290 15: Lynne Valley Park. Nonh Vancouver. Kroeger II 18 1981. USC F10245: Lynne 
C3nyon Park. Nonh Vancouver. Vancouver Natural History Society 09 30 1961. UBC F3490; Stanley 
Park. Vancouver. Cummings 07 3 196 1. UBC F3494: Slanley Park. Vancouver. Kroeger 09 16 198.5. 
USC F12460; Stanley Park, Vancouver. Waugh 0728 1952, DAOM 34808; USC endowment Lands. 
Vancouver, Brough, Pcrri n. & Koske 075 1969. 07 15 1970. UDC F349 1. F3492: UBC endowm~t 
Lands. V3nCOuvcr. Bandoni 09 12 1969. UBC F13 26; Salisbury Lake, Mission. Ginns I I (j 1967. 
DAOM 119359; Ucluelct, Vancouver Is land, Ginns & Allen II 9 1967. DAOM 126248: Pon Renfrew, 
Vancouver Isl3nd. Ginns I I 1.5 1967. DAOM 1193.57; Jordan River. Vancouver Island, Ginns 11 1.5 
1967, DAOM 1290 11 : ncar Sooke, Vancouver Island. Egger 10 13 1983. DAOM 19.5834. 19977.5. 
199776. 199777: ncar Sooke. Vancouver Island, Egger 10 26 1983, DAOM 199656. 199657. 199658: 
Brothers Creek trail, l1ollyburn. Bandon. 10 15 1966, VDC F3493. DAOM 129748. 175778. Alberu: 
nonh of Mariarl3 Lake. Abboll (SA 1208. 1210) 07 29 1996. SA: Long L3ke P.P .. States 06 16 1967. 
ALTA 652. Saskatch ewa n: 15 miles south of Buffalo Narrows. Gautreau 07 10 & II 1970. CFa 
20085. 20089. 20139: 50 miles nonh of MC3dow Lake. Gautre3u 07 13 1971, crn 20576. Manitoba : 
Victoria Beach, Bisby 09 12 1928. DAOM 206821. Ontario: Algoma district, Cai n 09 13 1956. TUR 
73431. TRTC 324.53. 34260; Chalk River. Riley 09 II 194 1. TRTC 18.5 18. New Brunswick : 
Richibuclo. Cain 07 31 1963, WSP 56995. TRTC 41416. Nt wround lud : Labrndor, cast of E. .. ker. 
Heikk illi. Mnkinen. & Kankainen 07 20 1967. TUR 16879. 6921 8. USA : Al lIS kK: Anchor.:agc:. 
Kemplon 09 28 1975. WK 6290: Bird Creek south of Anchorage. Kempton 08 2 1967. WK 1528: 
Haines. Kempton 09 20 1972. WK .5983. Washington: neat Longmire. Mount Rainier N.P., nyd.'! 
09 I 1934, WTU; Barlow Pass area. Woo (Srz 16329) 10281978. WTU: ncar Gold Basin. Builder (SIZ 
20494) 1028 1970. \vrtJ: Hcan·o-Hills campground. Largent (1932) 10 23 1960. WTU; unknown. 
Nelson (St2. 16601) 03 1971. WTU. Idaho: ncar junction Bcnton Creek and Priest Rivet". Rh08d. .. 08 I I 
1920. MU 4094. UNITED KINGDOM: Loch GaIJin. Inverness. Scotland. Reid 08 29 1975. K: 
unknown. Herbarium Berkeley 1879, K (holol'ype of Rhi:ino ZOIlOlO). N t:TlI t: H LA N DS: Willemsbo. 
Nunspcet. Gremmcn 07 22 19.59, CFB 4882 . [nIcesta : Va.neoUVCf Isl:md Fungi. lOS. Sidney. BC. 
Can3dfl. Mflcoun 1913. s.n. Rhi:inll ulfdu/llIa. UIJC F3495. 



Tribe Helvelleae Dissing. 1966. Dansk Botanisk Arki v 25: 28. 

He/vella Linnaeus: Fries. 1823. Systema MycoJogicum 2: 13 . 
• Helvella Linnaeus. 1753, Species plantarum 2: 11 80. (s. n. Elve/a) 

=Paxi,w Kuntze, 189 1, Revisio generum plantarum 2: 864. 
=Acerabula (Fries) Fuckel. 1869. Symbolae mycologicae 33 1. 
=Macropodia Fuckel, 1869, Symbolae ll1ycologicae 33 1. 
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=Cyalhipodia Boudier, 1907, Hisloire ct classi fication des Discomycetes d ' Europe 
39. 

=LeplOpodia Boudier, 1885, Bulletin de la Societe de France I: 99. 
=Wynnella Boudier, 1885, Bulletin de la Societe de France I : 102. 

(additional synonyms see Weber 1972; Dissing I 966b). 
Type Species: He/vella crispo Scopoli : Fries. 1823. Systema Mycologiculll 2: 14. 
Macroscopic Features: ascocarp epigcalls, distinctly stipitate to subsessile; 

apotbecium cupulate, auriculoid, saddle-shaped, convcx, or irrcgularly lobed and 
rcflcxed; hymcnium smooth to undulate-rugose, white 10 black or typically shades of 
grey and brown; excipular surface smooth or ribbed, villose to glabrous: stipe terete 10 
highly fluted or ribbed, vi llose to glabrous, internally solid, hollow. or chambered: flesh 
relatively lhin, 1-2 mm. M icroscopic Features: asci cyl indrical, tapered to base, 
hya line, operculate, ascus base aporhynchous or pleurorhynchous; paraphyses clavate, 
hya line to dark brown, contents fine ly granular; ascosporcs broadly ell ipsoidal or rarely 
subfuso idal, hyaline, smooth with light microscope, finely rugose or rarely finely 
verrucose with SEM, non-apiculale, tetrnnucleme, uniguuulate or rarely trigulrulate, de 
Bary bubbles absent; apothecial tissues clearly separated into medullary and ectal 
excipulum, medullary excipulum of le,xlura in/ricala, ectal excipulum of lexlilra al/gl/lans 
or prismatic:a, often with long chains of cells fornling fascicled hyphal tufts on the ectal 
excipular surface. 

Key to subgenera of He/vella 

I. Apothccia convex to irregula rly lobed ..... ...... ...... ...... .. ........ ... ... .......... .... . 2 
I' . Apothecia cupula te to auriculoid (like a rabbit 's ear) ............. .... .................... 3 

2. Stipe strongly ribbed, internally chambered ..................... subgen. Helvella 
2'. Stipe terete to sparingly fluted, in ternally solid or ho llow .... subgen. Elaslicae 

3. Apothecium auriculoid (erect. elongate, one-sided apothecium. 
reminiscent of a rabbit ' s ear) ............................... ..... subgen. S ilv;co/ae 
.......... . ...................................... .. ........ . ...... .. ..... . ... (H. s i/vico /a) 

3'. Apolhec ium cupu late.............................................. .. ......................... 4 
4. Stipe dislinctly ribbed; stipe prominent or apothecium appearing 

subsessile and gathered at base; stipe typically expanded 
( fl ared) at apex ............................................. subgen. L ell co m e lae ltae 

4' . Stipe Icrete to shaJlowly fluted; stipe discrete (elongale or short); 
stipe Iypica lly not enlarged noticeably at apex .............. .......................... 5 

s. Ascosporcs broadly ellipsoidal , uniguttulate, smooth (finely 
rugose by SEM) ............................... .. ............ subge n. Cupuli/o rmue 

5' . Ascospores subfusoidal to fusoidal, typically triguttulate (rarely 
uniguttu late), verruculose (verrucose by SEM) ............ subgen. Macropodes 
.......................................... ........ ..... ...... ...... . .... . (H. ma cropu .'i) 
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H e/vella Subgenus CUPliliformae S.P. Abbott slIbgen, "ov, 
Apol/Jecia cyathiforme, exIra pubescells vel vi/loslmr; stipes [erer'-, pubescent; vel 
villoso: ascosporae late ellipsoideae. uniglllllllatae. 

Type Species: He/vella cupul,!or",is Dissing & Nannfcldt. 1966. Svcnsk Botanisk 
Tidskrift 60: 326. 

Ascocarp : cupu lah:, Stipitalc; hymenjuJll medium grey brown to hlack, smooth ; 
excipular surface lacking ribs. pubescent to villose; stipe tcrete to shallowly fluted, 
internally solid. Asci : pleuromynchous. Ascospores : broadly ellipsoidal , hyaline, 
smooth. with SEM finely rugose, uniguttu late, with large, central, broadly ellipsoidal oil 
guttulc. 

No t es : Ascosporcs arc broadly ellipsoidal, unigullulate, and are finely rugose with 
SEM. This subgenus includes small species with regularly cupulate apothecia and terete 
or indistinctly fluted stipes and includes some species in section Macropodes (sensu lata 
of Diss ing 1966b) and section £phippiulII of Haffner ( 1987). 

Key to species of He/ vella subgenus Cllpllliform ae 

I . Ascocarp black; st ipe indistinc tl y ribbed ....... ..... ........................... H. corium 
I '. Ascocarp grey brown; st ipe teretc or sha llowly fluted ...... ................ ............. . 2 

2 . Stipe relatively shon (length Icss than apothecium diameter) 
and stout (up to 5 mm diam .) .. ............. .. .. .... .. .. ............ H. cupli/i/ormis 

2' . Stipe relmivcly long (length equal to or greater than apothecium 
diameter) and slender (up to 2 mm diam .) ......................... ..... .......... ..... 3 

3 . Apothccium dark brown, sma ll (3-9 mm diam.) ............... ...... .. ... . H. riVlllaris 
3' . Apolhecium medium to dark grey brown, larger (1 0-25 mm dinm.) ... II. chinensis 

Helvella clti" . " s;s (Vclenovsky) Nannfeld. & L. Holm, 1985, in Lundell , 
Nannfeldt and Holm, Publications o f the Herbarium University ofUppsnla 18:5 . 

• Macropodia chimmsis Velcllovsky, 1939, Novi tates Mycologicae p. 200. 

~Helvella sinensis B. Liu & 1.Z. Cao, 1985. in Liu. Du and Cao, Acta 
Mycologica Sinica 4: 214. (later homonym,flde Zhuang 1995). 

= He/vella di.tsingii Korf, 1988, Mycotaxon 31: 38 1. 

!!£.Oclospora vil/osa Hedwig, 1789. Species Muscorum Frondosorum 2: 54. 
Table l9 Figure B. 

~Heblella vil/osa (Hedwig ex Kuntze) Dissing & Nannfeldt . 1966. Svensk 
Bot3nisk T idskrift 60: 330 (illegitimate, later homonym); non Heb't1l1a villosa 
Schaeffer, 1774, Fungorum qui in Bavaria et Palatinatu circa Ratisbonam 
nascuntu r iconcs 4: 114. ("ome" dubium, ?= Thelephora hirslIla). 

=flelvella pallidu/a N.S. Weber, 1972, The Michigan Botanist II : 171. (hoiotype 
MICH, examined). 
(add itional synonyms see Dissing 196Gb as fI. villosa). 

Type Maleria l: Ho lotype PRo 
F ig. 48. 
Apolhecium : 10-25 mm diam., 5- 10 mm high (up to 30 mm d iam. fresh), 

shallowly cupulate to plane, sometimes laterally compressed initially. rarely reflexed· 
convex in age, hymeni um grey to grey bro wn when dried, smooth, exc ipular surface 
grey brown. villose to densely pubescent. S tipe : 11-30 x 1-5 mm (up to 40 mm long 
fresh), equa l or apex tapered s lightly, grey brown, densely pllbcscent, tcrete and so lid. 
Asci : 240·260 x 17- 19 ",m. Para physes: 5-7.5 ~lm diam. at apex , clavate, enlarged 
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gradually to apex. hya line to pale brown. Ascospores : 16.5-20 x 10-12 ~tm, broadly 
ellipsoidal, hyal ine, smooth, with SEM fi nely rugose, uniguttulalc. 

Habitat : Solitary to grega rious or scattered and numerous on litter in dec iduo lls, 
mixed, or coni fe rolls woods . Associated trees: Pselldolsuga me" 1.iesii. Picea sp .. 
Arbutus menziesii. Populus balmmifera. Belllia sp., Almls sp., Arc:losUiphy los sp. and 
Ace,. sp. Fruiting from April 9 in 10 10 October 26 in WA. 

Distribution : Widely distributed in boreal, montane, and coastal regions from AK, 
AB, WA, and 10. Also in eastern North America (Weber 1972, as II. villosa and H . 
pallidula), Europe (Dissing J966b; Diss ing and Nannfcldl 1966, as J-f. vil/osa), Asia 
(Dissing 1966b; Cao 1988, as II. vil/osa ) and Austra lia (Rifai 1968. 3S H. vil/osa). Map 
18 . 

oles : The species is closely related to II. c:uPlilifo,.",is (q.v,) which is 
distinguished by the yellow colour of dried ascocarps and short robust stipe , and H . 
rivu/aris (q.v,) wi th smaller. dark brown ascocarps. Macroscopically, it is very simi lar to 
II. macropus (q .v.) in subgenus Macropodes, resulting in some confusion and 
misidentification of herbarium specimens, but ascospore morphology separates them 
eas ily. Colour and habit of H. chi"ellsis are similar to II. solitario (q. v.), but H. 
chinensis never has prominent ribbing of the stipe and is always small. TIlis spec ies 
provides a definite link with members of the subgenus £Ias tic:ae. and is closely related to 
II. ephippium (q.v.) whjch is similar in stature and colour but has a more complcx, 
lobed apothccium. Iypical of the subgenus. 

Although thi s taxon has been referred most commonly 10 H. vil/osa, Korf (1988) 
rejected Ihe name H. vil/osa as a later homonym and renamed the species H. dissingii 
based on the leclotype (iconotype) o f Oclospora vil/osa Hedwig. H. dissingii is a later 
synonym of II. chillelJsis. He/vella pallidllla was described by Weber ( 1972) based on 
Ihe pale ascocarp colour. No correlalive fea tures were provided in Ihe original description 
and none was found in thi s study during examination of the holotype. Pale specimens of 
II. chinellsis (reported as H. ef. pallidula by Kri stiansen 1983) were also examined from 

orway (RK 83. 136) in the same locality as lypic.11 specimens of H. eMnellsis. Colour 
va rianls also occur in H. laeunosa (q.v.). H. macu/ala (q .v.). and H. /alispora (q .\'.). 

Coll e clions Examined: C ANi\DA : Albtrla : Fish Creek P.P .. Calgary. Danielson 
(RMD 1300) 09 16 1973, ALTA 8289. USA: Alaska : Eklulna Lake north of Anchorage. Kemplon 09 
21 197 1. WK 56 12; Birchwood. north of Anchorage. Kemplon 08 II 1969. WK 41 27: bulle nrca soulh 
of Polmer, Kemplon 08 8 1960. WK 1.562. Washln ~ton : Friday Harbor. San Juan 1~land . StUnlZ (Srz 
11771. 12360) 06 18 1960.06 I I 1961. \vru: Mount Constance. Olympic N.P .. Stuntz (StZ 36 14) 07 
8 1948. WTU: Tenino south of Olympia. Bcnncd iet ( Is 1753) 0.5 30 1962, \VTU: P.P.P .• Leatham (Srz 
15087) 1026 1968. WTU. Id aho: Upper Pncst Raver. Bonner Co .. Smith (NJS 2101) 10 I 1968. 
!'I.-IICU: Fa ll Creek. French Creck Grade, Idaho Co.. Smith (AI-IS 70096) 04 9 1964. MICH. 
Michigan: Monlrnorcnc)' Co .. Smith (NJS 397) 07 24 1967 , MICH (holOlYJlC of fI. pallidula). Iowa: 
10\\18 City. Martin 06 29 194\. UBC F33 18: Decorah. Holway 09 1882. NY . Pe nnli yh 'a ni a : 
Bethlehem. Ellis 07 1883. NY. M isso uri : Mernmec 1 · l c ighland~. Saint Louis, Glatfel ter 06 12 1909. 
NVS. NO RWAY: 0stfold. Hvnlcr. Kirkeoy. 0rdal. KristiallSCn 09 91988.09 24 1989. RK 88.33, 
89.94; 0stfold. H\'alcr, Kirkeoy, Gron\'oll-0rdal , Kristiansen 09 13 1986. RK 86. J 10: 0stfold. Hvaler. 
Kirkcoy. near Brekke. Kristiansen 07 31983.0771985,09 9198. RK 83.136, 85.07, 88.34; 0stfold. 
Hva[cr. Asmal0Y. Encrstad. Kristiansen 08 31 1988, RK 88.26; 0strotd, Kr.U:croy. ncar Allerod. 
Knstianscn 10 4 1988. RK 88.44. SWEDEN : H3113nd. Onsala p3rish. Presse. BjOrkh3mra. Karlvall 
(6944) 07 8 1956, K. E.:u1ccata : Ellis and Everhardt Fungi Columbiani, 1219. London. Canada.. 
Dearness 08 1897. s.n. Ptd ;a subclovipcs. NY. K: Ellis North American Fungi. 98.5, Newfield. New 
Jeney. USA. 06 and 09 1882, s.n. Pezi::.(1 $UbcJill'ipt'.s, r'I' (packet C). 
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He/vella corium (Weberbauer) Masseet 1895, British Fungus Flora 4: 463. 
~ez;za corium Wcbcrbaucr, J 873. Die Pilze Norddeutschlands mit besonderer 

Berucksicbl igung Schlesicns 1: 7, Table 3 Figure 7a-d. 
=Helvella arctica Nannfeldt, 1937, Svensk Botanisk Tidskrift 3 1: 60. (iSOlype K , 

examined). 
(additional synonyms see Dissing 1966b). 

Type Materia l: Holotype WRSL, examined. 
F ig. 47. 
Apo,heeium: 3·25 rnm diam., 2· 10 mm high (up to 40 x 12 mm fresh), deeply to 

sha llowly cupulate, margin inrolled initially, expanding at maturity, hymenium black 
(fresh and dried), smooth, excipular surface black or blackish brown, often with white to 
greyish white marginal pubescence, densely pubescent to villose near margin, smooth or 
mrcly with ribs extending onto basal quarter of excipuJar surface. S t ipe : 2-29 x 0.5-8 
nun (up to 40 mm long fresh), equal or enJarged at base, black or vcry dark brown, often 
white or pale grey at base, pubescent, tcrete or often s lightly fluted especially at base , 
rarely strongly ribbed. tercte or slighliy sulcate and solid . Asci : 225-250 x 12.2-17 ~m . 
Paraphyses: 4.1-8 ~m diam. at apex, clavate, enJargcd gmdually to abnlptly at apex. 
brown, contents fine ly granular. Ascosporcs : 16. 1-20.6 x 9.4-13 ( IS) J,lm , broadly 
ell ipsoidal, hyaline, smooth, with SEM finely rugose, uniguttulate. 

Habitat: Solitary or typically gregarious to numerous and sca ttered, o ften on bare 
soil, typically with wi llows in deciduous or mixed woods or tundra . Associated trees: 
Populus trenlll/oides and Thuja phcata. Associated shrubs: Salix herbacea. Salix glauco. 
Salix spp., Shepherdia canadensis. and Dryas sp. Fruiting period from May 20 in WA to 
September 28 in AK. June to August coll ections are typical. 

Distribution : Widely distributed but uncommon in boreal , montane, alpine, 
coastal, and arctic regions from AK. YT, NWT, BC, AB, SK, MB, WA, and 10. This 
species is newly reported for NWT and SK. Reported from OR by Larsen and Denison 
( 1978). Also in eastern North America (Weber 1972), Europe (Dissing 1966b; Haffner 
1987; Schumacher and Mohn Jenssen 1992), and Asia (Liu et al. \985). Map 17. 

No t es: This species is characterized by its cupulate apothecium, black ascocarp. 
densely pubescent excipulum. and tcrete to shallowly fluted stipe. Other black species 
include H. atra (q.v.), H. pez;zoides (q.v.), and H. /aclIllosa (q.v.). all of which have an 
irregular, lobed apothecium. He/vella arctica was distinguished by the white marginal 
pubescence by Nannfeldt (1937) and Dissing (1964), bUllhe variabi lity of this fea ture 
was later recognized (Dissing 1966b). White marginal pubescence is not seen in aU 
individuals and tends 10 be more pronounced in arctic or alpine collections. White 
marginal pubescence occurs in other arctic and alpine taxa including If. vemlculosa and 
H. aeslivalis. Dark specimens of H. verrucillosa may appear similar, but can be 
differentiated by the strongly ribbed stipe with ribs extending onto the excipulnr surface. 
TIle morphological similarities among H. corium, H. vern/cu/osa. and H. solitaria 
suggests an affinity with the subgenus u ucomeiaellae. 

Collections Examined: CANA DA: Yukon : Dempsu~r Highway I1C3.r Dawson. Ginns 07 
2 1982. DAOM 19.546.5: east of Dawson. Calder & Billard 06 24 1949, DAOM 25983: near 
Conglomerate Mountain. Gi nns 06 29 1984. OAOM 19.5291. No rthweSt T(' rrhories : .50 km 
northwcst of Dickson Canyon, District of MBCkenzies. UNL 07 19 1977, UV IC: llieion Ri,,·cr. Baker 
Lake, Ohenojll 08 16 1974. OAOM 1.55327: Coml Harbor. Southampton Island. Savi le 08 16 19.59, 
DAOM 67074 . British Co lumbi a : UBC endowment lands, VrulCou\·cr. Redhead 06 3 1970. UBC 
F)J90. Albe rt a: Clifford E. Lee Natura l Area. Abbou (SA 1091) 08 19 1995, SA: Devonian Bocmic 
Ci:lrdcn near Devon, Currah 08 20198.5. ALTA 8267: Athabasca Glacier. Columbia Ice Fields. Jasper 
N.P., Abbott (SA 373) 082 1990. SA: ncar Banff. BanffN.P .. Danielson (RMD 1644) 08 10 197.5. 
Saskalth(,wan : Prince Alben N.P .• Zclmer (PA 485, 489, 96 1) 07 12 199.5, ALTA ; Saskatoon. 
Ledingham 07 7 1934, DAOM 206816. Manlt o b. : Victoria Beach. Bisby 06 23 1928. DAOM 
2068 1.5 . O ntnlo: Bow Lake. Madawaska Mines. Malloch & Lahaie 06 16 1979, TRTC 4841 6. 
Quebec: Kuujjuarapik. Great whale River. Postc-de·la· Balcinc. Huhtincn 08 24 1982. TUR 787.59: 
nonh ornirpon. Schcffcrvillc, Kankaincn 07 10 1967, TUR 5342.5. 78760; McGill Subarclic Research 
Station, Schcfferville. Kallio 07 19. 3 1 1978. TUR 787 14, 78727: nonh end of Knob Lakc. 
Sehcffcrvillc, Kallio 07 20 1978. TUR 69 168. Newfoundla nd : Labmdor. between Scheffcrville and the 
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Indian village. M!lkincn 07 8 1967. US A: AhlSk. : Livengood rood ncar fa irbanks. Kemplon 08 IK 
1971 , WK 5336: Birch Lake ncar Fairbanks, Kempton 08 22 1966. WK 1530: Fielding L:!.ke ncar Paxon 
Lake. Kempton 09 31973. WK 6055: near Nome on &-ward Peninsula, Kempton OS 13 1981. WK 
6407; Earthquake Park, Anchorage, Kemplon 08 II 1976. WK 63 15: Alaska Pacific University campus, 
Anchorage. Kemplon 08 8 & 09 28 1971,06 28 1972. WK 5235, 5670, 5815; Caswe ll Creek, Susitna 
Ri ver valley, Kempton 06 20 1970, WK 4388: ncar Sterling on Kenai Peninsula. Kempton 08 13 1981 . 
WK 6407: K:;umai National Monument on Alaska Peninsula, KI..'1.npiOn 09 6 197 1, WK 5489: 
Anchorage Cove, Glacier Bay National Monument. Sprague 08 9 1952. WSP AS33709: Forest Creek.. 
Glacier Bay National Monument, Sprngue 08 IS \952. WSP AS337 16, AS337 19. Wuhlngton: 
Nac.:ht..'S Pass ~. Laycock 05 20 1987. wrU. Idaho: Payette Lake. Valley Co .. Smith & Bigelow 
(AI-IS 44224. 44434, 44847.45154) 06 26 & 30. 07 10 & 18 1954, MICH. Wisco nsin : Madison. 
Harper 05 27 1904. WSP 52063; Columbia National Forest, Lewis Co., 07 9 1948, WSP 19572. 
28587. SVALBARD: Loven Glacier. CUrrah 08 12 1988. ALTA. SWEDEN : Tome Lappmark, 
Jukkasj:lrvi parish. Abisko, Naruueldt (1523) 07 8 1928, K (isotype of H. arctica). POLAND: 
Georgcnbcrg Landeck. Webcrbaucr 05 1870, 187 1. 1873. WRSL (hoIOlype. authentic material). 
Exslccata: B3rtholomew. Fungi Columbiani, 2329, Denver, Colorado, USA, Belhel 05 1905, s.n. 
Macropodia corium . wsr 3425. 

Helvella cupuliform;s Dissing & Nannfeldt, 1966, Svensk Botanisk Tidskrift 
60: 326. 

Type Material: HolOlype UPS. examined; para type K, examined. 
Fig. 58. 
Apothecium: 9-35 mrn diam. , 4-16 nun high, deeply cupulalc initially, expanding 

to shallowly cupulate at maturity, margin inrolled initiall y, sometimes splitting in age, 
hymcnium dark brown 10 grey brown when dried, smooth, excipular surface grey 
brown, paler than hymenium, densely pubescent 10 villose. Stipe : indistinct to 
prominent, 2- 10 x 2-8 mm. equal. white 10 cream or light grey brown near apex, densely 
pubescent to villose (especially at apex). lerete or slightly fluted, inlemally solid. Asci: 
250-300 x 15-1 7 J.1m. Paraphyses : 4.3-6.6 J.1m diam. at apex , clavate, enlarged 
gradually to apex. pale brown to brown in mass, conlcnts finely granular. Ascospores : 
18.4-21.0 x 11.4-1 2.2 J.1m. broadly cllipsoidal 10 ellipsoidal, hyaline, smooth, with 
SEM finely rugose, unigutrulate. 

HabHat: Gregarious on clay soil under Arbutlls menzies;; and Arctostaphy los sp . 
Collected only on March 24 in OR. 

Dist ribution : Rare in the cascade range of OR. Also distributed in eastern North 
America (Weber 1972), Europe (Dissing 1966b; Dissing and Nannfe1dt 1966), and Asia 
(Tcwari et a l. 197 1). MapI7. 

Notcs: This species is c losely related 10 H. chinensis (q.v.) and H. rjvlllaris (q.v .), 
but is separnted by ascocarp colour, the relatively shon stout stipe, and slightly longcr 
ascospores. The collection ascribed to H. cupillijormis by Kempton and Wells {I 970) 
belongs to H. albella (q.v.). North American collections reported here differ from 
European ones in being vernal. Diffcrences in paraphysis staining in Cotton Blue 
belwecn H. cllpulijormis and H. villosa (=H. chillensis) reponed by Dissing and 

annfeldl {I 966) were not confirmed in this study. 
Collections Examined: USA: Oregon: reservoir hill, Gold Hill. Stunt2 (St2 10939) 03 

241 959. WTU. Texas: Tyler. Harris 05 1892. NY. South Cuollna : Aiken, Rrlvene\ (922b), NY. 
SWEDEN : near KAbo. Uppsala, Uppland. Ridclius 07 30 1936. UPS (holotypc): near Skogshall, 
Uppsal3 Stadsskogen. Uppland. Eriksson & Morander 07 7 1948, K (par3type). SWITZERLAN D: 
Arosa, Rahm 1021 1963. K. Exslc:ula : RavCRel Fungi Americani ExsicC3li. 760. Aiken. South 
Carolina. USA. Ravencl, s. n. Pezizo (SarcosCJpha) corium, NY; Ellis North American Fungi , 984. 
Aiken. South Carolina. USA. Ravenel, s.n. Pni:o corium. NY. 
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Hell/ella rivuiaris Dissing & Sivertsen, 1980, BOianisk Tidsskrift 75: 10J. 
Type Material : Ho lolYPC TRH ; isotype C, examined. 
Fig. 10. 
Apotheclum : 3·9 nun diam .. 2-5 mOl high (up to 18 x 9 mm fresh), deeply 

cupulatc 10 cupulate, margin inroJlcd initially, hymenium dark grey brown 10 dark brown 
fresh, when dry blackish brown, smooth, excipu lar su rface dark grey brown to dark 
brown. when dried dark brown to blacki sh brown, densely pubescent to villose. 
vesti tureoflcn rufted. Sti pe: 2-5 x 1-2 nun (up to 10 x 2.5 mm fresh), equal. medium 
grey brown 10 brown, when dry dark brown, pubescent . tcrete and internally solid. 
Asci : 13.5- 15.6 ~m diam. Paraph yses: 2.4-6.2 !Jill diam. at apex. clavate to nearly 
equal , gradually enlarged to apex.. pale brown, contents finely granular. Ascospores : 
17.0·20.1 x 10.5-1 2.9 J.Ull. bro.tdly ell ipsoidal, hya line, smoOlh. with SEM fi nely 
rugose. unigutlulate. 

Habitat : Solitary to gregarious on bare soil or mossy humus in mix(..-d woods. 
Associated trees: Populus tremuloides. Populus balsamifera. Belllia papyri/era. and 
Picea glauca. Associated shrubs: Stllix discolor. Fruiting from July 6 in AS to September 
19 in the NWT. 

Distribution: Rare in boreal and arctic regions from AB and NWT. This species is 
newly reported for North America; prcviollsly known in Eumpe from Scandinavia and 
Greenland (Dissing and Sivertsen 1980) and Asia (Cao CI al. 1990). Map 18. 

Notes: Helvella chillemi;s (q.v.) is similar. but has larger. grey apothecia. wi th a 
more elongate stipe, and has a finer vesliture on me excipulum. Haffner ( 1987) suggests 
that H. nyularis may be consp(.'Cific with H. villosa (=fI. chillells;s), but specimens 
examined are morpbologically distinct and are tentatively reta ined as separate species. 
Helvella macropus (q .v.) shares the vi llose excipulum with tu fted and fascicled hairs, blll 
is paler in colour and has larger, subfusoidal, verrucose ascospores. The description 
provided here based on North American specimens matches the features of the holotype 
in all respects, although the holOtypc specimens reach 12 mm diam .. and a stipe size of 9 
x 2 mm. 

Collec tiuns Examined: CANADA : No rthwfSl Tt'rrllorles: Gull Creek, Inuvik area. 
Huhlincn 09 19 1984, T UR 98400. Alberta: No tikewin P.P .. Abbou (SA 134) 08 7 1989. SA : 
10000gun Lake cas! of Fox Creek, t\ bbon (SA 128) 08 6 1989. SA: Wagner NOIurnl Area. Hil l-Rockcne 
(SA 940) 07 6 1994. SA. f'OR \V A Y: Nordland. Rana. Kroksrmnd. Tm'bekkcn. Dis.. .. ing & Slven.~n 
(n .95) 09 7 1972, C (isotypc): 0 slfold. kjebcrg. Hafslund parken. Kristiansen 08 I I & 16 1986. RK 
86.45: 0slfold. Kr.ikcroy. Torkopp, Kristiansen 09 I 1986, RK 86.93: 0stfold. Ih -aler, Kirke0Y, Ordal. 
Kristiansen OK 29 1987. RK 87.45 . 

He/vella Subgenus E/asticae (Diss ing) S. P. Abbott comb. II0V. 

=Helvella seclion Elaslicae Diss ing, 1966. Dansk Botanisk Arkiv 25: 128. 
=Helvella section EphipP;lIm Dissing, 1966, Dansk Botanisk Arkiv 25: 11 4. 

Type Species : Helvella elastii:a Bulliard : Fries, 1823. Systema Mycologicum 2: 
21. 

Ascocarp: stipitate; apothecium irregularly lobed to saddle-shaped or refl cxed, 
margin inrolled initially or rcflexcd ini tially; hymcnium pale, medium, or dark brown to 
grcy or black, smooth to somewhat undul:l.Ie·rugose; excipular surface wh ite to black, 
vi llose to glabrous, lacking ribs; stipe white to black. equal or enlarged a( base, apex 
typically tapered, terete to fl uted but not ribbed. intema lly (crete to slightly sulcate and 
solid to hollow. Asci : pleurorhynchous. Ascospores : broadly ellipsoidal, smooth, 
with SEM finely rugose, uniguttulate, with large central broadly cll ipsoidal oil gutlu ie. 

Notes: The subgenus includes all species in the sections Elasticae and Ephippium of 
Dissing (1966b), but only some in section Ephippium of Haffner (1987)(see also 
conunents under subgenus Cllpuliformae). The genus Leptopodia (sellsu Boudier 1907), 
based on H. elas tica, included many of the species ascribed to this subgenus, but not H . 
mOllachella (= H. lellcopus) which was retained in the genus Helw!lla sens u stricto. 
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Key 10 species of Helv~lIa subgen us £Iasf;cae 

I. Apolhccia and stipe black (or vcry da rk grey brown) ................................... 2 
I ' . Apothccia lighl, medium, or dark grey 10 brown; stipes white to 

light grey bro\"n .......................................................................... 3 
2 . Excipular surface pubescent to villose; apothecial margin strongly 

jnroll~ initially, typicall y remaining somewhat incurvcd at . . 
ma tur ity .............................................. ....... ...... .. ...... H. p ezl zoldcs 

2' . Excipular surface finely pubescent to glabrous; apothec inl margin 
only slight ly incurvcd init ially, soon becoming reflexed to 
strong ly rcf1 exed at ma turi ty ... .. ............................................. ... H. atra 

3. Apothecial margin reflexed init ia ll y and at maturity: excipular surface 
glabrous at all s lages; s tipe ho llow ........................................ II. elastica 

3' . Apolhec ialmargin inrolled initially. rema ining inrolled, incurved, or 
becoming reflexed at maturity; excipular surface finely pubescent 
to vi llose initially, remai ning distinctl y pubescent or becoming 
g labrous at maturity; stipe so lid or rarely hollow .................. .. ................. 4 

4 . Excipu lar surface densely pubcscent 10 villosc.... ...... .... .. .. ........ .... ......... 5 
4 '. Excipular su rface finely pubescent or glabrous .................................... ... 6 

5. Stipe grey brown. at least in dried condi tion; apothccium (up 10 10 mm 
diam.) and slipe (up 10 15 x 2 mm) relat ively 5mall.. ............... II. ephippillm 

5 ' . Slipe whi te to cream in fresh and dried condi ti on; apothecium (up to 
20 mm diam.) and stipe (u p to 50 x 6 mm) relati vely large ........ H. compress" 

6 . Hymenium pale brown to light yellow brown when dril:d: 
ascospores 16.5-21 ~m 10I1g .... . .............. .. ..... ............ .... ... I1. /Qlispora 

6'. Hymenium medium to dark grey brown 10 brown or blackish 
brown when dried; ascospores 18.5-23 .5 JI m 10ng ........ .............. II. albella 

He/vella albella Quelel. 1896. Compte Rcndu Assoc. Franc. Avanccm. Sci. Conf. 
(Bordeaux, 1895) 24: 62 I. 
ELeptopodia albella (Quelct) Boudier, 1904- 19 11 , Icones mycologicac, ou 

iconographic des champignons de France 4: 123. 
Type Material: none available (fide Oissing I 966b). 
Apothccium : 6·24 mm diam., 5·24 mm high (up to 55 x 50 mOl fresh). irregularly 

lobed to bi lobate and saddle·shapcd, rarely irregularly di scoid initially. margin inrolled 10 
incurved initially, becoming flared to reflexed at maturity. free (rom stipe. hymenium 
medium to dark brown or grey brown (r(""5h. when dried dark brown to blacki sh brown, 
mrely slighlly mouled with paler patches, smooth to slightl y undulate-rugose, excipular 
surface white or paJlid greyish white, when dried light grey to pale yellow brown, 
pubescenl lo finely pubescenl or nearl y glabrous in age. Stipe: 8·58 x 1-9 mm (up to 
100 x 10 mm freSh), equal or enlarged slightly to base, apex typically tapered, white. 
pale yellow brown when dried, finely pubescent to pubescent. terete or shallowly fl uted, 
inlcmally solid to ho llow. Asci : 280-330 x 14.4-20.8 ~m . Paraphyses : 6.0-9.9 ~lm 
diam. al apex, tenninal cell 35·65 ~m long, clavate, enlarged gradually to quite abru pt ly 
or irregularly at apex, pale brown to brown in mass, contents finely granula r. 
Ascospores: 18.6-23.3 x (1 0.3) I 1.8-13.9 ~m, broadly ellipsoidal , hyal ine, smooth, 
wilh SEM finely rugose, uniguuulate. 

Habitot: Solitary to gregarious on &'TOund in coniferous or mixed woods. 
Associated trees: Piceo glauco. Pinus contorla. PselldolSuga me'lziesii, TS llga sp., Betula 
sp .. Abills sp., Populus balsamifera, and Populus trem"loides. Associated shrubs: Salix 
discolor and Belllla pumila. Fruiting from July 17 in Alaska to December 6 in WA. 

Distribution : Widely distributed but infrequent in boreal, montane, and coastal 
regions from AK, BC, AB, \VA, and 10. Also distributed in Colorado (Weber 1975). 
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eastern North America (Weber 1972), Europe (Dissing 1966b; H~ ffner 1987) and Asia 
(Liu and Cao 1988). Map 21. 

Notes: This species is closly related to H. elastica (q.v.), but differs in its pubescent 
exc ipulum and initially inrolled apothecial margi n. In addition, the apolhecial margin o f 
H. a/bella is always free from the stipe. Older specimens of N. a/bella with near glabrous 
exc ipular surface and reflexed apothecial margin may be difficult to separate from H. 
elastica, but can be identified if submaturc individuals arc prescnt. Ascospore size for the 
two species listed by Dissing ( 1966b) and Weber ( 1972) indicate that H. albella has 
slightly broader ascospores , but this is not confirmed by HAffner ( 1987) or here. 
He/vella elaStica has ascospores of variable width, overlapping the range in H. albel/a. 
He/vella 100ispora (q. v.) is also close and shares the initially incurved apoiliecium whic h 
becomes reflexed at maturity and the finely pubescent excipu lum. These species are 
easily distinguished by hymenium colour and fruiting ti me. The apothecial margin of H . 
/a/ispora is also more highly inrolled over the hymenium in immature stages. Lack of 
extant type material hampers clear delimitation from simi lar species. 

Collectio ns Examined : CANADA: British Columbia: Stone Mountain P.P .. Abbott 
(SA 164) 08 121989. SA; Kaslo, Bell 08181959. USC F3265 . Alberta: Faween lake, Abbou 09 3 
1988. ALTA 83 16, 83 17: Edmonton, Redhead 09 3 1970, UBC F3268; Glenmorc Park, Calgary, 
Danielson (RMD 274) 09 11 1972, ALTA 8288. USA: Alaska : Eklutna Lake, Kempton 0727 1974, 
WK 6157; Juneau, Kempton 07 301966, WK 1587. Was hingto n: Seatlle, SnmlZ 12 6 1934, WTU; 
Seward Park, Snyder 10 28 1933, \VTU; Grecn Lake. Mount Rainier N.P .. Sruntz (Stz 7605) 10 19 
1952. \VTU. Idaho: Priest River Experimental Forest, Bonner Co., Slipp, WSP 49798. SWEDEN: 
Uppsnla. Carolinaparken. Mcldcris 09 30 1945 , K. UN ITED KI NG DOM: Qunmocks. SomefSCt, 
MarrJ.gc 09 20 1960, IMI 83231. GE Rl\1Al"llY: Neuensorgen Forest, Engel (423) 07 25 1974, K. 

Helvella alra Holmskj0ld : Fries, 1823, Systema Mycologicum 2: 19. 

iiiiHelvella afra Holmskj0)d, 1790. Beata ruris otia Fungis Danicis impensa 2: 47 . 
Table 25. 

=Helve//a subglabra N.S. Weber, 1972, The Michigan Botanist II: 179. (holOlype 
MICH, examined). 
(addit ional synonyms see Dissing I 966b). 

Type Material: Lectotype in HOlmskjeld, 1790, Beata ruris OIia Fungis Danicis 
impensn 2: 47, Table 25, (selected Dissing I 966b). 

Figs. Sa, 46. 
Apo thecium : 3- 16 nun diam., 3-1 8 IlUll high (up to 30 nun diam. fresh), bilobate 

to somewhat irregularly lobed, o ften laterally compressed initially, margin incurved very 
s lighdy initially, soon becoming reflexed, sometimes appressed but free from stipe, 
bymcnium black to blackish grey brown (fresh and dricd), smooth to undu late-rugose, 
cxcipular surface pale to medium grey brown, finely pubescent. S tip e: 3-26 x 1-4 mm 
(up to 50 x 8 mm fresh), equal or enlarged at base, medium grey brown to blackish grey 
brown. lypicaUy yellowish grey to white at base, pubescent, tcrete or shallowly flu ted 
(especially at base), inlemally solid, rarely hollow at base. Asci : 192-225 x 12.9- 17 
J.lm. Parap hyses: 4 .7-9 J.lm diam. at apex, teoninal cell 11 .6- 19 .3 J.lm long, clavate, 
enlarged gradually 10 abruptly at apex, brown to dark brown in mass, contents fine ly 
granu lar. Ascos pores: 15-20.6 x 10- 13. 1 J.lm, broadly ellipsoidal. hyali ne, smooth. 
wi th SEM finely rugose, uniguttu late . 

Habitat : Gregarious to scattered and numerous on ground or roned wood in 
deciduous or mixed woods. Associated trees: Populus Iremu/oides, AltIUS lelluiJolia, 
Betula papyriJera, Picea mariana, and lArix lan·d na. Associated shrub: Salix discolor. 
Fruiting period from Jul y 14 in MT to Septcmber 2 in AB. 

Distribution : Uncommon in boreal and montane regions of AS and MT. Also in 
eastern and southern Nonh America (Weber 1972, as H. subglabra and H. a/ra), Europe 
(Dissing 1966b; HafTner 1987), and Asia (Liu el al. 1985). Map 23 . 

Notes: This species is most closely related to H. pezizoides (q.v.). Helvella atra has 
a finely pubescent excipulum. slightly incurved apothecial margin at submature stage and 
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reflexed at maturity, and a grey to black ascocarp. Both ' -Ie/vella afro and H. pezizoides 
are occas ionally collected from TOlted wood and Haffner ( 1987) suggeSl'i they may be 
synonymous. The specics arc certainly closer to each otiter than to other species in the 
genus, nnd intennediate collections are sometimes found. but the correlation of colour, 
vestiture, and marginal curvature warrant tentative specific recognit ion. Weber (1972) 
separated H. subgJabra from H, alro on the basis of grey to dark grey ascocarp and very 
fine excipular vesti ture, as opposed to the black glabrous apolhccium of H. arm. Both o f 
these features 3rc variable in others (e.g., H. iaClIlIOSQ, H. albella, and H. lati'lpora) and 
are insufficient to warrant speci fic recognition, in agreement with HMfner ( 1987). 

C o llections Exami ned: CANADA: Alberta : Minnie Lake ncar Glendon. Aboou 08 10 
1983. ALTA 8265: Wagner Natural Area. Abbott (SA 1038. 1050. 1107) 08 25 & 09 4 1994. 08 19 
1995. A: Devonian Botanic GanJo;.'tl llcar Devon, Abbott 07 25 & 28 1987,09 2 1988, 07 27 1989. 
ALTA 8266. 8297. 83 10. SA 110. Onurlo: Aubinadong River. Algoma District. Cain 08 2 1956. 
TRTC 35344. USA: Monlana : Eeho Lake, Flathead Nalional Foresl. Cummins 07 14 1928. MICIl . 
lIoUchlga n: Reese 's Bog, A.I-! . Smith 07 10 & 27 1963, USC F3241. F3267. 

He/vella compressa (Snyder) N.S. Weber, 1975, Beihefte Nova Hedwigia 5 1: 
35 . 
a,Paxillo compressn Snyder, 1936, Mycologia 28: 486. 

Type Material : Ho lotypc WTU, examined; isotype NY, examined . 
Fi g. 49. 
Apothccium : 4-19 mm diam., 3-20 nun high, irregularly lobed, margin strongly 

inrolled inilia lly, often remaining somewhal inrolled at malurity. free from stipe, 
hymenium when dry dark brown. smooth. excipular surface when dry cream to pale 
grey brown. densely pubescent to villose. Stipe: 5-50 x 1-6 mm, en larged al basc to 
nearly equal, typica lly tapercd at apex, when d ry cream 10 pale yellow brown, pubescem 
to villose, espcci::l ll y at apex, tcrete or fluted at base, internall y solid or rarely ho llow in 
large specimens. Asci : 280-349 x 15.2-22.0 J.1m , cyl indrical, wpcrcd 10 base. hyal ine. 
pleurorhynehous. Paraphyses: 4.3-8.6 J.1m diam. al apex. clavate. enlarged gradually 
to apex. pale brown to browll in mass, contents finely granular. Ascospo r es : 19 .7-
23.8 x 11.4- 14.8 J.1m, broadly ellipsoidal, smooth, with SEM finely ru gose, 
unigultulale, wi th large cenlral globose to broadly ellipsoidal oil guuule. 

(·Iabilat: Solitary, gregarious, subeaespitose, or scattered and numerous on soil o r 
litter, mrcly with burnt woody debris, in coniferous or infrequently in mixed o r 
deciduous woods. Associated trees: P.l·eudolSllga menziesii, Abies grandis, PimlS 
po"deroS(I, Tllllja p/ic(lla. Quercus gan-yana. A/ti llS mbra, and Acer sp. Associated 
shrubs: Symphoricmpos sp. Fruiting from March 9 to December 25 in coasta l WA. April 
to June collections arc common. 

Oistribulion : In coastal and montane regions in the western portion of the study 
area from AK, BC, \VA, 10. and OR. Endemic to western North America, and known 
only west of dIe Rocky Mountains. This species is newly reported from AK, BC, 10 , 
and OR. Known distri bution extends south o f the study area to Cali fornia (Weber 1975). 
Map 22. 

Notes : Th is species is closely related to H. /ali~pora (q.v.) but is d istinguished by 
geographic di stri bution, ascocarp pigmenta ti on, and excipulwn vesliture (see also no tes 
under H. /alispora). Both s}X-ocies apparently have a prolonged fru iting period, although 
vernal colkoclions are typical. 

Collections Examined: C ANADA: Driris h C olu mbia : Goldstream P.p .. Vancouver 
Island, Ramsay 04 5 1978, UVIC; Mount Douglas Park. Victoria, VancouvCf Island, Paden (JWI) 583. 
584, 1383) 04 5 &. 7 1968. 0320 1987. UVIC: Mount Douglas Park. Victoria. Vancouver Island. Egger 
(877.955) 04 10 1982.0329 1983, DAOM 199815, 199816, 199793; University of Victoria campus. 
Vancouver Islnnd. Paden (JWP 710. 743) 05 10 1969.04 3 1970. UVIC: Roche Cove Park. East Sooke. 
Paden (JWP 1326) 04 26 1986, UVIC; Sooke road, Vancouvtr Island. Paden (JWP 1171 ) 05 II 1981, 
UV IC; near Saruma Beach, Satuma IslllJld. Kroeger 05 16 1986. USC F1251 1. USA: Alask. : Eklutna 
Lake north of Anchorage. Kemplon 08 29 1972. 09 II 1973. WK 5901. 6057. W as hin gton : Friday 
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Harbor. San Juan Island. Snyder (Stz 12223) II 12 1960. WTU; Friday Harbor. San Juan Island. 
McCabe (SIZ 19893) I I 20 1976. WTU: Friday Harbor. San Juan Island. Brough (56, 67) 04 2 1 & 05 5 
1957. WTU; Friday Harboc. San Juan Island, Stuntz (Sn: 2378, 12 143. 12173, 12270, 1237 1) 10 30 & 
II 5 & 12 25 1960, 06 4 1961 ; Friday Harbor. San Juan Island. Isaacs (Is 171 13. b) 05 19 & 20 1962, 
W11J: Friday Harbor. San Juan Island, SOL-S (512 2 1688) fa ll 198 1, WTV: Lower Priest Po int Park. 
Olympia. Mason & Mead (Brough 96) 039 1958. \VTU; south of Olympia. lsa:1cs (Is 1754) 05 30 
1962. WTV: Easton. Snyder 05 5 1934. NY (iSOlype), WTV (hololype): California Creek ncar Valley 
Ford. Cooke 06 8 1947, WSP; Bingen Mounlain. Klickitnt Co .• Suksdorf 05 I 1899, WSP 27476. 
27477: unknown, FHL fire trai l. SOL·8 03 25 & 04 9 1977. WTV. Idaho: nonhcasl of Robinson 
l ake, Latah Co., Koenigs 07 19 1964, W$P 55003. O regon : Wilsonville, Ardn.-y (CA 1166) 04 20 
1987, WTU: Mary's Peak rood. Paden 03 26 1970. UVIC. Enlc ea. a : Vancouvcr Islnnd Fungi. 499. 
Vancouver Island, BC. Canada. Macoun 04 13 19 15. s.n. Hcll'clla elastica. UBC FJ256. 

Helvella elastica Bulliard : Fries, 1823, Systema Mycologicum 2: 2 1. 
~Helvella elastica Bulliard, 1785, Herbier de la France, Plate 242. 

>i:1Leptopodia elastica (Bulliard : Fries) Boudier, 1885, Bulleti n de 18 Societe 
Mycologique de France I : 99. 

(additional synonyms £ee Dissing 1966b). 
Type Materia l: Lectotype in Bulliard, 1785, Herbier de la France, Plate 242 

Figures A, B, D-G (sel«ted Diss ing 1966b). 
Fig. 5b. 
Apothecium: 5-40 mm diarn ., 4-20 mm high (up to 45 x 40 mm fresh). irregularly 

lobed to biJobate and saddle-shaped or irregularly convex, sometimes slightly laterally 
compressed initially, margin reflexed from initial stages, may be appresscd to stipe but 
typically remaining free, rarely fused to stipe, hymcnium medium to dark brown or 
greyish brown fresh, rarely slightly mottled with paler patches, whcn dried dark brown 
to blackish brown, slighlly undulate-rugose to smoolh, excipular surface while to pallid 
greyish white or pale yellow brown when dried, glabrous. St ipe: 5-50 x 2-5 mm (up to 
J 05 x II mm fresh), equal or enlarged at base, white to cream or pale yellow brown 
whcn dry, glabrous to fmcly pubescent or pubescent, terete or fluted especially at base, 
terete or slightly sulcate and internally hollow, Asci : 280 x 19 ~un . Para p hyses: 5-7 
J.1m diam. at apex, clavate, enlarged graduall y to apex, pale brown, coments finely 
granular. Ascospores : 17,9-22 x 10.8- 15 J..1m. broadly ellipsoidal, smooth, with SEM 
finely rugose, uniguttula tc. 

Habitat : Sol ita ry 10 gregarious on soil , litter. moss, or rarely rotted wood, in 
coniferous or mixed woods. Associah,:d trees: Picea glauco, Picea sirclrellsis. 
Pselldorsliga menziesii', TSliga helerophy lla, Pill/'S COltrOrra, Pinus ba" ksifma. Ahie.~ 
balsamea. Larix laricina, Tllllja plicara, Populus Iremuloides, Populus balsamifera, 
Betula papyrifera. and Betula occidemolis. Associaled shrubs: Salix serissima, Salix 
hebbimw, Salix discolor, Alnus sp., PnmllS pellsyh'allica. Viburnum et/llle, Shepherdia 
cGltadells is. Vocciltium vilis-idaea. Comus canadensis, and UllIraea borealis. Fruiling 
from June 5 in 10 to December 25 in coastal WA. 

Distr ibution : Widely distributcd and common throughout borea l, montane, and 
coastal regions from AK, YT, BC, AB, SK, MR, WA, ID. MT. and WY. Also reported 
from OR by Larsen and Denison (1 978). Distribuled in eastern North America (Weber 
t 972; Groves and Hoare 1953; Anderson and lckis 192 1). Europe (Dissing I 966b; 
H4ffner 1987), and Asia (Liu el aI, 1985; Im.i 1954; Kar and Pa l 1970). Map 20. 

Notes: This species is characterized by the apothccium, which is never inrollcd and 
is reflexed from initial stages, glabrolls cxcipulum. and holl ow stipe. Helwd la elastica is 
closest to f/. albella (q,v,), The two species arc similar in colour and habi t, but 
distinguiShed by excipu lar vcstiture and margin characteristics (see also notes under H. 
albella). Helvella IOlispora (q.v.) is also similar, but di ffers in ilS paler hymenium. 
pubescent excipulum at least in in itial stages. and initially strongly inrollcd margin. 

Collections Exa mi ned : C ANADA: Yukon: Yukon Rivcr southeast of Boundary. Ginns 
07 19 1984, DAOM 195457: Campbell Highway. Ginns 08 4 1980, DAOM 195456. Br il is h 
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Columbia : Telsa River P.P" Abbolt (SA 221. 223. 225) 08 22 1989. SA: Fon Nelson. Szczawinski 
0727 1962. OAOM 14424; Mount Robson P,P., Abbott (SA 926) 08 29 1993, SA: south of Wells 
Gmy P,P., Goward 09 8 1980, OAOM 186396: ncar Cle:.rw:ncr. eo .... '3l'd 09 10 1982. DAOM 191 772: 
Adams River south of Adams Lake. Go\\,'llfd, 1021 1982, DAOM 191779: Francis Park . Victoria. 
VancouvCf lsland. Melburn 11 I 1962. DAOM 109932: Victoria. Vancouver Island. Newcombe. K. 
Albtrll1 : Shaw Lake C3S1 of Lac La Biehe. Abbon (SA 102) 07 IS 1989, SA; Musreau Lake soulh of 
Grande Prame, Abbou (SA 246. 247. 253. 26 1) 08 26 1989, SA: loscgun Lake east of Fox Creek. 
Abbon ( A 125) 086 1989. A: William A. Switzer P,P., Abbolt (SA 265. 270) 0827 1989. SA: 
William A. Switzer P,P .. OSi5 (SA 389, 390) 09 2 1990. SA: Wagner Natural Area. Abbott (SA 1041 , 
1(46) 08 25 & 09 4 1994. SA. K; North Saskatchewan Rivcr valley. Edmonton. Zclmct 0& 22 1995. 
ALTA; Devonian OOlamc Garden ncar Devon. Abbott (SA 920. 1084) 0727 1981.0825 1993.089 
1995. ALTA 8269. SA. K; Devonian Botanic Garden near Devon. Currah 01:' 19 1980. ALTA 8270: nCllt 
Ponoka. Stewart 08 16 1962. ALTA 661: Fish Lake near Nordegg. Abbon (SA 28 1. 281. 288, 382. 
399) 08 311989. OS 4 & 09 8 1990. SA. Sas katchewa n: Candle Lake. ZalaskyOR 30 1955. CFB 
WINFM 1289. Manitoba: Clear Lake. Bisby 08 17 1935. DAOM 206804. OntarIo: Lake Temagami. 
Jackson 082 1 1930. TRTC 1180: Blue Lake. Brant Co., Cain 10 14 1956, WSI) 45561. Quebec: 
Richmond Gu lf area, Uuhtinen 08 30 1982. TUR 787 13: Astray Lake. Schetferville. Huhtincn & 
Kosonen 08121979. TUR 63423 . USA: Ahtsklil : Harding lake near Fairbanks, Kemplon 08 261965: 
Fox Springs ncar Fairbanks, Kemplon 08 1 1970. WK 4620; Ekluma Lake north of Anchomge. 
Kempton 0829 1961, WK 1580; Lowl..'f Skilak Lake. Kenai Peninsula. Kempton 09 27 1965. WK 
1581 ; Bartlett River trail, Glacier Bay National Monument. Cooke 09 I & 4 & 9 1919. 09 1 1981. 
WSP 64398. 67208. MU F34794. F36J51; Haines. Kempton 09 21 1970. WK 4974; Aukc Bay ncar 
Juneau. Kempton 09 13 1967. \VK 1586. \Vuhlngto n: north of Mount Bonapartc nnd Lost Lake. east 
of Tonasket. Brazle. WSP 64709: Frid3y Hatbor. San Juan Island, Stuntz (Stz 3602. 8991, 12270. 
15271) 06 8 1948. II 13 1954. 1225 1960. I I 29 1968. WTU; Friday Harbor. San Juan Island. Isaacs 
(Is 201J) II II 1962. WTU: Fridlly Harbor. San Juan Island. McCabe (St2 19893) II 20 1916, WTV; 
Friday Harbor. San Juan Island, Tyler (St2 1222 1) 1 1 12 1960, WTU; San Juan crunpground. Stcvens 
Pass road. SDLD 09 26 1916, WTU: Scallie. Ze ller ( 180). WTU: Isput Creek. Mount Rain ier N. P .. 
Wi lliams (J\VL 1228) 10 20 1911. WTU: Trout Lake-Cispus junction. van de Bogart (FVB 10 15) 10 23 
1971 , WTU; Iron Bune. van de BogM (FVB 3805) 10 31 1976. WTU: Iron Creek. van de Bogan (FVB 
2882) 07 13 1974. WTU: unkno .... 'R, StWI!Z (SIZ 982, Stz 15084) 10 26 1968, WTU. Idaho: CIcar....':I.tcr 
Canyon east of Lenore. ez Perce Co .• Cooke 06 5 1947. WSP 24506: Fall Creek at French Cn:e \.:. 
Grade. Idaho Co .. Miller 09 4. 7 1964. WSP 53685, 53845, 54086. /'otonlana : Echo Lake. Flathead 
Nfllional Forcst, Cummins 01 20 & 30 1928. MICU. Wyoming: Turpin Meadow road, Ammirati 
(JFA 9546) 08 13 1981. WTU. Mlch lglilO: Pellston, Isaacs (Is 263) 0120 1951. \VfU. SWIWEN: 
Uppsala. Fries, K. U KNOWN: Cach 09 1812 Herbarium Berkeley. K: Toscana Bicchi autumn 1859, 
K: Petmk 08 1936. IMI 38460. Enlcellta : Fungi Suecici, Hejdcby parish. Gotland. Peltcrsson 10 I I 
1946. WSP 31527: Flora Ilungarici Exsiccata. 208. Ig1orured. 08 1913. s.n. LeploptMlia elastica. TRTC. 

He/vella ephippium Leveille, 1841, Annales des Sciences Naturelles Botaniquc, 
Scr. 2, 16: 240. 

=Helvella mlJrina (Boudier) Saccardo & Traverso, 1910, in Saccardo, Syllogc 
fungorum omnium hucusque cognitarum 19: 849. (fide Dissing 1966b). 
(additional synonyms sec Dissing 1966b). 

Type Materi al: not available (fide Dissing 1966b). Diss ing ( 1966b) suggests that 
the ill ustration in Leveille be chosen as lectotype. One authentic collection 
examined by l evei lle, discussed by Dissillg (1966b) could perhaps be chosen as 
neotype. 

Apothecium : 5- 10 mm diam., 5-10 mm high, irregularl y lobed to saddle-shaped, 
sometimes laterally compressed initially, margin strongly inrolled initially, remaining 
incuNed at maturity, hymcnium medium to dark brown fresh, when dried dark grey 
brown, smooth, excipular surface medium brown to grey brown, pubescent to villose. 
Stipe: 15 x 1.5-2 mm, equal, nearly white to pale grey brown, pubescent, tcrete, not 
fluted, internally solid. Asci: 150-280 x 17-19 j.1m, cylindrical , tapered to base, hyaline. 
Paraphyses: 3-7 J.un diam. at apex, clavate, enlarged gradually to apex, brown, 
contents finely granular. Ascospores : 17-21 x 10.1- 13 j.1m, broadly ellipsoidal, 
hya line, smootb, with SEM finely rugose, uniguttulatc. 
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Habirat: Solitary on soil or humus in dec iduous, mixed, or coniferous woods . 
Associatt"<i lrces: Picea glauca, Abies balsamea. Populus balsamifera, and Populus 
Iremll ioides. Associated shrubs: COr/ illS sl% ni/era. Fmiting from August I in MB to 
October I in AD. 

Distribution : Rare in boreal regions of the study area. Known from AS and MB. 
Also in eastern Non h America (Weber 1972), Europe (Dissing 1966b; HafTner 1987) • 
• nd Asi. ( lmai 1954). Map 23. 

Notes : This species is close to !-I. pez;zoides (q.v.) and H. arm (q .v.) which are 
distinguished by their black ascoca rps, and H. latispora (q.v.) which lacks the vi llose 
cxcipulum. Also, !-I. epltippiul1I lacks fluting on the slender stipe. H. ephippilUn is also 
similar to 11. chi" ens;s (q .v.) in the subgenus Cupllliformae which has the same colour 
and stature, but fI. chillensis is typicall y cupulate, while H. ephippillm has a more 
complex folded and lobed apoth(."Cium. 

Collections Examined : CAN ADA: A lberla : Notikcwin P.P., Abbott (SA 138) 08 7 
1989. SA; Emily Murphy Park, Edmonton. Tsuneda 09 15 1976. ALTA 7446: Emily Murphy Park. 
Edmonton. Zelmcr (SA 930) 10 I 1993. SA; Nonh Sasluuchewan Ri\ler \lalley. Edmonton. Zelmer 08 
24 1995. ALTA: Pearce Estate. Calgary. Dan ielson (RMD 1278) 09 14 1973. ALTA 8287. Manitoba : 
Victoria Beach. Ilisby 08 I 1927. DAOM 1548 14. NORWAY: 0rdal. Kirkoy. H\laler.0stfold. 
Kristiansen 07 22 & 10 24 1982. RK. 

Hell/ella /alispora Boudier. 1898. Bulletin de la Societe Mycologiquc de France 
14: 16. 

=Helvella stevensii Peck, 1904, Bullctin of the Torrey Botanical Club 31 : 182. 
(holo!ypC NYS, examined). 

Eieptopodia stevensii (peck) Le Gal, 1937, Revue de Mycologic 2: 156. 
=Helvella connivens Dissing & M. Lange, 1967, Mycologia 59: 35 1. (fide Weber 

1972; Haffner 1987). 
=Leplopodia corbien' Maleneon, 1927, Bulletin de la Societe M ycologique de France 

43: 95, PI. 3 Fig. 7. (fide Diss ing 1966b). 
Type Material : Holotype PC, examined. 
Fig. Sc. 
Apoth ecium : 3-1 6 mm d iam., 5- 15 mm high , irregularly lobed to bilobate and 

sadd le-shaped, margin inrollcd initiall y, becoming re flexed at maturity, hymenium pale 
grey brown to medium brown fresh, when dried pale yellow brown 10 brown, smooth (0 

slighl1y undulate-rugose, excipular surface cream to pallid grey brown, finely pubescent 
to pubescent. Stipe: 6-20 }( 1-5 mm, equal or slightly enlarged to base, apex typica lly 
tapered, whi te, when dried cream to pall id greyish yellow brown, finely pubescent to 
pubescent, terete o r shallowly fluted at base, internall y solid . Asci: 290-330 x 13.3- 15.6 
~m . Paraphyses: 5. 1-8.6 ).tm diam. at apex, clavate, enlarged gradually to apex, 
hya line, contents finely granu lar. Ascospo r es: ( 16.5) 18.6- 19.9 (20.8) x (1 0.9) 11 .4-
12.4 ).tm, broadly ell ipsoidal. hyaline. smooth, with SEM finely rugose, uniguttulate. 

Habitat: Gregarious on soi l or litter in dec iduous, mixed. or coniferous woods. 
Associated trees: Alnlls nlgosa, Populus sp., and Picea glauco. Fruiting from June 27 in 
10 to August 29 in MB. 

Distributinn : Rare in borea l and monlane regions rrom AB, MS, and 10. 
Distributed in eastern North America (Weber 1972 as H. stevensii) and Europe (Oissing 
1966b; Haffner 1987). This species is newly reported from AS and MB. Larsen and 
Deni son ( 1978) report it (as H. Slevellsi; and H. cOllllivells) from OR and WA, but these 
reports may refer to H. compressa. Map 22. 

Notes : Thi s species is closely related to H. compre. ... "'a (q.v.) and the twO are 
primarily distributed in e.1Stern and western North America respecti vely. They can be 
casi ly separated by the villose excipular surface and darker hymenium or H. compressa. 
He/vella latispora is also close to H. a/bella (q.v .) . but separable by colour. The 
apothecial margin of H. lalispOl'a is also more strongly inrolled over the hymenium in 
in ilial stages. The spec imens from 10 (see also Weber 1975) and AB arc extreme western 
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collections of H. lalispora, and share the pale hyrnenium and finely pubescent excipulum 
typical of eastcm colle(;tions. Haffner ( 1987) synonymizes H. stevemiii with Boudier's 
(1 898) older H. latispora, and type of material is similar. Dissing (1966a, b) retained fl . 
latispora as distinct on the basis of the broad ascosporcs ( 13.5- 18 11m in Dissing 1966b), 
bUI our measurements of spores in di stilled water from {he type specimen show a range 
from 11.8 to 14.0 J.lm in width. 

Collections Examined : CANADA: Alberla : Fish Lake ncar Nordegg. Abbott (SA 374. 
376) 08 3 1990, SA. Manitobll : Rolling River road. Riding Mountain N.P., Ginns & Hanuncrsley 08 
23 1979, DAOM 176223; ncar Bear Lakc~ Riding Mountain N, P .. Redhead 08 29 1979. OAOM 
\75852. Onlarlo: Lake Opinicon. Elliott & Groves 07 12 1961. TUR 38572, DAOM 8794 1: 
Nashville, Cain 102 1954. TRTC 30370; ashville. Luck-A llen 09 30 1963. TRTC 43727. US A: 
Id aho: Twin Lakes. KOOlenai Co .. Weber (NSW 3653) 06 27 1972. MICH. JUl ehlgan : Delroi t. 
Slevens 06 1903, NVS (holOlypc of fl. sle~"el/sill; Pe llston Hills we ... t of Pellston , Shaffer 07 14 1964, 
UBC F951 . Iowa: Amana. Man;n & Brasfield 06 7 1938, ALTA 664, 665,666, NORWAY : 0 slfold. 
Krikeroy, Rod, Ekhcim.parken, Krisliansen 07 28 1985, RK. UN ITEIl KINGOOM : Kirk Lane, 
Priory. Yorkshire. Holland 09 13 1983. 1M] 290669: Chevering Park. Kent. Reid 10 16 1982. K. 
FRA.!'1CE: France. Boudier Herbier Mycologique. PC (holotyJ>e). 

He/vella pezizoides Afzelius : Fries, 1823, Systema Mycologicum 2: 20. 

EHelvelia pezizoides Afzel ius, 1783, Kong!. Vetcnsk. Akad. Nya Hand!. 4: 308. 
(additional synonyms see Dissing I 966b). 

Type Material : Lectotype in Af7..elius, 1783, Kong!. Vetcnsk. Akad. Nya Hand!. 
4: 308, Plale 10 Figure 2 (selccled Dissing 1966b). 

Apothecium: 2.5-8 mOl diam., 2-7 mm high , bilobalc or irregularly 101x.>d to 
irregularly cupulatc or discoid, occasionally laterally compressed initially, margin 
strongly inrolled initially, remaining incurved at maturity. hymenium when dry black. 
smooth or rarely slightly undu late-rugose, excipular surface dark brown to dark grey 
brown, pubescent to villose. Stipe: 3-25 x 0 ,5-3 mm, enlarged sli ghtly to base, apex 
tapered, when dry dark brown 10 dark grey brown or blackish brown, pubescent to 
villose, terete or fluted at base, internally so lid. Asci: 100-315 x 14. 1- 18.6 ,.un . 
Paraphyses : 4-8.6 ~m diam. at apex , tcnninal ceU 40-60 ~m long. clavate, enlarged 
gradually to abruptly at apex, brown to dark brown in mass, coments finely granular. 
Ascosporcs : 16.9-20.8 x 10.7-13 .3 ~m, broadly ellipsoidal, hyaline, smooth , with 
SEM finely rugose, uniguuulate. 

Habitat : So litary to gregarious on soil, humus, or rotted wood in woodland, bog o r 
tundra habitats . Fruiting from July 27 in AK to August 16 in the NWT and AK. 

Distribution : Rare in boreal, coastal , and arctic regions from AK, NWT, and AB. 
This species is newly reported for the NWT and AK. Also in eastern North America 
(Weber 1972), soulhem North America (Dissing 1966b), Europe (Dissing I 966b) , and 
Asia CLiu el al. 1985; Tewari el 01. 1971}. The specimens from Jamaica (and likely the 
ones described as H. alra by Denison 1963 fro rn Costa Rica) are somewhat intenncdiate 
between H. pezizoides and H. alra, but are assigned to H. pezizoides based on the 
densely pubescent excipular surface and incurved apothecial margin. Map 23. 

Notes: This species is very close to H. alra (q.v.), but di ffers in its strongly involute 
apothecial margin, densely pubescent to vi llose excipular surface, and strong brown 
pigmentation of the excipulum and stipe (see also notes under H. otra). In addition , H . 
pezizoides is occasionally irregularly cupulate to di scoid, while H. alra is regularly 
bilobate to irregu larly lobed. Collections of H. pezizoides from Alaska were referred to 
H alra by Kempton and Wells ( 1970). Helvella ephippillm (q .v .) is al so related, but is 
easily separated by the paler ascocarp. 

Collections Examined: CANAOA: No rthwest Territories : mouth of Thelon River. 
Baker Lake. Ohcnoja 08 16 1974. DAOM 155302: Williamson Lake. Rankin lnlet. Ohcnoja 08 10 
1971 . DAOM 155313. Alberta : Kinsmen ravine. Edmonton. El isens 08 1977. ALTA 7606. Quebec: 
Richmond Gulf area. Huhtinen 08 31 1982, TUR 78796. USA: Alaska : ncar Nome, Seward 
Peninsula. Kemplon 08 12 1967. \VK 1533; bUlle area near Palmer. Kempton 07 27 & 08 16 1961 , WK 
1534, 1535. Michigan : Tahquamenon Fa lls State Park, Brough (5 13) 08 9 1963. UBC F3266. 
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JAMAI CA; Blue Mountain. Dennis 1220 1949 , K. NO RWAY; 0slfold. Borge. Torp. Kristiansen 
076 1984, OR I 1987. RK 87.2 1. FRANC E: Paris. Reid 08 10 1989. K. [xsh:ca 'a : Karsten Fungi 
Fcnniac. 446. p~ angsbackar vid MUSliala, Karsten 08 1866. s.n. H. afra. K. 

Extralimital Species 

lie/vella leucopus Pcrsoon, 1823, Mycologica Europaca I : 213. 
=/-Ielvello monachella auc!.: non H. mOllocltella Scopoli : Fries (=Gyromitra 

sp.)(fidc Diss ing 1966b). 
(additional synonyms see Dissing 1966b). 

Type Material : Lectotype (selected Oissing J966b) L, examined. 
Distribution : Known from Europe (Dissing 1966b: Moravec 1980), north Africa 

(Dissing 1966b) and Asia (Liu el al. 1985). No sJX,."Cimens referable to this taxon were 
found during this investigation. Dissing (1966b) reported it from 10. Weber ( 1975) 
could nOi confinn ilS presence in 10 . but describes a specimen with some s imilari ties. 
These are the on ly reports, and its occurrence in North America is questionable. 

NOles : This spec ies is close to H. elastica (q .v.) and H. a/bella (q.v.). but has a 
darker hymenium, larger ascocarp, robust s tipe, and more complex lobt.--d apothecium. 
Haffner ( 1987) and Dissing (I 966b) synonymize the older H. jpadicea Schaeffer, but no 
type material is known for this taxon, without which we could not suppon adoption of a 
forgonen name for this well known species. This taxon is referred to He/vella 
mOl1achella by many au thors, but lbe original concept of H. mOl1achella (Fries 1823) is 
based on a Gyromilra spec ies (Dissing 1966b). 

Collections Examined: NETHERLAN DS: Herbarium Persoon. L 8945-2 (Icelotype): 
Ijselmccrpoldcrs. Flc\'oland. Dc Abbert, Bas 05 14 1977. TRTC. Exslc:c:ata : Herlxtrium Mycologicum 
Romanicum. 667. MUlenia. district lIrov. Rumania. $avulcscu & Alcxandri 05 8 1933. s.n. He/\'f~lIa 
monachella. IMI 29629. TRTC. 

He/vella Subgenus He/vella 
. fle/vella section He/vella 

=He/vella section CrisfX1e Oissing. 1966, Oansk Botanisk Arkiv 25: 85. 
=He/vella section Lacullosae Oissing, 1966, Dansk Botanisk Arkiv 25: 98. 

Type Species: He/vella crispa ScoP9li : Fries, 1823, Systema Mycologicum 2: 13. 
Ascocarp: apothecium irregularly lobed to irregu larly convex. margin inrolk-d 

ini tially or re ncxed, free o r fused to stipe; hymenium white. brown, grey. or black, 
undulate-rugose; cxcipular surface pubescent to glabrous; stipe distinct, strongly ribbed, 
usually lacunose, internally chambered. Asci: pleurorhynchous. Ascospores: broadly 
e ll ipsoidal . hyaline. smooth with li ght microscope, with SEM finely rugose, 
unigunulatc. 

Notes: The type subgenus He/vella includes species lrCaled in sections Crispae and 
UICW 10S{le of Dissing ( 1966b). The broad concept employt:,'d here includes species with a 
prominent, s trongly ribbed stipe posessing lacunae and a chambered internal structu re. 
The apothccium is highly lobed and irregularly folded. The differences in cxcipular 
pubescence, apothecial marginal curvature, and fusion with the stipe, used to separate the 
sections of Dissing ( 1 966b) arc not considered taxonomically signi ficant at the subgenus 
level (although they may show relationsh ips among individual SIX"Cics within the 
subgenera). These characters show grcmer o r lesser prominence in difrerent species, and 
foml a progression of morphological intennediates between lbe extremes (see also 
discussion under taxonomic significance of macroscopic characters). The subgenus 
lie/vella corresponds closely to the genus He/vella in its most restricted sense (e .g ., 
Boudier 1885, 1907; Breitenbach and Krinzlin 198 1). 
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Key to species of H e/vella subgenus H e / vella 

I. Apothecial margin inro lled init ia ll y, remaining free from stipe a t marurity ............. 2 
1' . Apothecia l margin reflexed initia ll y. becoming fused with stipe at malurily ........... 3 

2 . Hymenium wh ite 10 cream; cxcipular surface pubcscenl.. ...... ......... H. crispo 
2' . Hymcn ium medium to dark brown; cxcipu lar surface densely 

pubescent to villose ............... ............................ ...... ....... H. ",a culala 
3. Ascocarp dark grey brown to black ............... ... ........ ...... ... .. ..... H. i aCIIIIOSQ 

3 ' , Ascocarp " 'hi te ..... .. . .. ..... ........ . ... .. ... . ............... .......... . ....... ... H . l aCl eo 

He/vella crispa Scopoli : Fries, 1823, System. Mycologicum 2: 14 . 

te.Phallus crisplL" Scopoli , 1772, Flora camiolica 2: 475. 
=/'/elvel/a leucophaea Persoon, 1799, Obscrvationcs mycologicae 2: 19. (holotype 

K, examined) . 
=Helvella mirra Linnaeus, 1753 , Species Plantarum 2: 11 80. (fide Dissing 1966b). 

(additional synonyms see Dissing 1966b). 
T y pe Material : L(,."Ctotypc (selected Dissing 1966b) in Micheli , 1729, ova 

Plantarum Genera 204, Tab. 86 Fig. 7. 
Figs. 6a ,b, 45. 
Apothccium: 5-50 mOl dinm., 5-50 mm high (up to 70 x 55 mm fresh), irregula rly 

lobed, occasionnlly bilobate, margin inrolled over hymenium ini tiall y, becoming reflexed 
at maturity, free from stipe, hymenium white to cream fresh. often drying tan to 
yellowish brown. rugose, excipul ar surface cream to beige, typically slightly darker Ihan 
hymenium. finely pubescem to pubescen t. sometimes with few small ribs cxtending on to 
basal third of excipular surface from slipe. Stipe: 6- 130 x 2-35 mm, equal or enl arged at 
base, whitc to cream or pallid grcy brown, highly ribbed, often lacunose, finely 
pubesccnt to pubescent. internall y chambered. Asci: 225 x 14.4- 17 ~lIn. Para ph yses: 
5.8-8 )..tm diam. at apex , apical cell 14-37 J.lm long. clavate. enlarged gradually o r 
abruptly at apex, hyaline, contents finely granular. Ascos pores: 16.5-20.6 x 10-13 
Jlm. broadly ell ipsoidal, hyaline. smooth , with SEM finely rugose, uniguttulatc. 

Ha bita t: Solitary, gregarious, or scattered on soil and litter in deciduous or mixed 
woods . Associated trees: Populus tremuloides. Populus balsamifera. Bellila papyrifera. 
Berllia occidentalis, Alnus rel/llifolia, Arbuw!i mellziesii. Picea glauca. Picea sitc:hells is. 
Pinus hatlk<iial/a, PimLIi contona. Abies gralldis. and Pseudotsllga me1lziesii. Assoc iated 
shrubs: Salix bebbialla. Salix discolor. Corylus cormlta. AIl/liS crispa. PI"lIlIllS 
pel/sylvullicu, Amelallchier alllifolia, Shepherdia calladensis, VibuI"II1l11l edlile. Lollicera 
il/ voll,craro, and Rosa sp. Fruit ing from July I I in AB to November 15 in W A. 

Distribution: Widely distributed in boreal , coasta l, and montane regions from AK, 
YT, NWT, BC, AB, SK, MB, WA, ID, and O R. Th is is a very common species in 
boreal and aspen parkland regions in the study area. Also found in eastern Nonh 
America (Weber 1972). Europe (Dissing I 966b, HaHner 1987), and Asia (Liu et al. 
1985: Im.i 1954). Map 9. 

No les: This distinctive species is most closely related to H. moculato (q .v.) :md fl . 
Jusea (q.v .) wh ich share the ini tially inro ll ed, free margin and pubescent excipular 
surface and stipe. Distinction is made on lite basis of ascocarp coloration, degree of 
vesti ture, and habitat. flelvella "rispa superficially resembles Ii. lacteo (q.v.) which is 
also white to cream, bU I can be separated by its reflexed margin fused 10 sti pe and 
glabrous excipular surface. 

C ollections Exam ined : C ANADA: \'ukon: Dempster Highway near Dawson. Ginns 08 
8 1980. DAOM 19547 1; 3 km northeast of Moro. Calder 08 I 1949. DAOM 25986. NO rlh w(' s t 
T(' rrlt o r les: Hay Rivcr. GI\.'Cn 08 301984. UVIC. British Co lumbia: Tetsa River P.P .. ,' boon 
(SA 218. 219. 222. 226) 0822 t989. SA: Moberly Lake P.P .. Scbalkwyk 08 15 1977. oAOM 
175734: Prince Georgc. Brough (651) 09 20 1968. USC F3244; 50 kID south ofQu~'Sncl. Calder, Savile 
& Ferguson 09 4 1954. DAOM 45603; Wells Gray P.P .. AbOOn (SA 923) 08 28 1993. SA: SpahalS 
Creek P.P .• Abbott (SA 924) 08 281993. SA: San Josef Bay. Vancouver Island, (SOLS 617) 08 28 



56 

1975. wrU. Alb er ta: north of Meander River. Abbon (SA 144) 08 8 1989. SA; Nolikcwin P.P .. 
Abbot! (SA 129. 136) 08 7 1989, SA; McKay River south of Fon McMurray, Dumais 07 27 1968, 
ALTA 663: Fawcelt lake, Abbon 09 3 1988. ALTA 8318. 8319. 8320; Musreau Lake. Abbon (SA 
245.249.255 . 256.257) 0826 1989, SA; Sheep Creek north of Gmndc Cache, Abbott (SA 263 . 264) 
08 26 1989, SA: Long Lake, States 08 13 1967. ALTA 662: Sandy Lnkc. Schalkwyk 07 11 1975. 
ALTA 7907. DAOM 1757 14: east of Redwater. Schalkwyk 09 5 1978. ALTA 7901: Wilham A. 
Switzer P.P .• Abbott (SA 269) 08 27 1989, SA: William A. Switzer P.P .. Osis (SA 386) 09 2 1990. 
SA: nenr Onowny. Osis (SA 880) 08 8 1993. SA: Muir Lake area, Boznink & Wheelock 09 14 1965, 
ALTA 66 1: W Agner Natuml Area, AbOOn (SA 1039, 1052. 1111 ) 08 25 & 09 4 1994.08 19 1995 . SA. 
K: Forest Reserve, Edmonton, KeIUiedy 09 15 1976. ALTA 7292 ; Emily Murphy Park, EdmOnlon. 
Tsuncda 08 1976, At T A 7359; Devonian Bocanic Garden ncar Devon. Cumlh 09 4 1977. 07 1979. 08 
3 1 1980.072 1 1982. ALTA 7534. 7957. 8268. 8275; Devonian BOlanic Garden near [)cvon, Abbot! 
(SA 108.716, 764,895,919, 928. 1083, 1086) 09 3 1987.0725 1989.08 15 & 09 3 1992. 08 16 & 
25 & 09 11 1993. 08 9 & 08 II 1995. ALTA 8276. SA. K; [)cvonian Botanic Garden near Devon. 
Richardson 09 I 1988, ALTA 83 11; 10 bn south of LMuc. Abbot! 08 8 198 1. ALTA 8283: ncar 
Cynth Ia. Osis & Gibson 08 14 1988. ALTA 8309: ncar Brewn. Osis & Gibson 08 1 & 20 1988. ALTA 
8300.8303: Fish Lake near Nordegg. Abbon (SA 282, 375. 4(0) 08 31 1989. 08 3 & 09 8 1990. SA. 
Saska tchewa n: Turtle Lake ncar Turtleford. Zelmcr 08 1994 (not acccssioncd). Manitoba: Gilbcn 
Plains. Provincial Hon icuhuralist 09 1954, DAOM 45142; Victoria Beach. Bisby 09 II & 12 & 19 
1926, 088 1928, 09 7 1931 . DAOM 206802. 20680 1. 206800. TRTC; Victoria Beach. Reid 09 8 
1968. WIN: PinaW3, Bisby 09 2 1935, DAOM 206803; Manitoba Agricuhuml College, Winnipeg. 
Bisby & Gordon 08 5 1928, DAOM 15 4794; Winnipeg. Frankton 08 28 1956. DAOM 54284: 
Mclbourne. Olivcr 09 7 1969: Darwin. Sutlon 09 10 1968. CFB WlNFM 10304. On tario : Aps; lcy, 
Cain 09 26 1956. TRTC 32970; Angus. Cain 10 10 1954. WSP 43051. Quebec: Lac La Peche. 
Gatinc:lu. Cain 09 22 1973. TRTC 48034. USA: Alaska : Eklutna Lakc north of Anchorage. Kemplon 
0824 1963. 1971 . WK 1575,5200; butte area north of Anchorage. Kempton 08 8 1960.09 25 1982. 
WK 1574. 6429. WaShington: Seward Park. Seaulc. Stuntz (Brough 48) I I 15 1956, \VfU; OI)'1npie 
HOI Springs, Olympic N.P., Smith (17 192) 09 22 1941 , MICI1 ; Money Creek. Litke 09 I 198 1. WTU 
21467. Ida ho: ncar Coolin, Pricst lake. Bonner Co .• Harrison (6355) 10 6 1966. MICH; Capoosc 
Creek, Sl!ven Devils Mountain, Idaho Co., Smith (46550) 0823 1954. MICH; Seven Devils Rnnge. 
Hawkcr 08 10 1962. K. Oregon : Bcliview·Tolman Creek area ncar Ashland, Isaacs (Is 1456) II I I 
196 1. WTU. Ml nn uota: Lake Co .. Paim 08 20 1956, TRTC. O h io: Antioch Forest. Yellow 
Springs, Cooke 1020 1962. WSP 55743. New l\f('XIc:o: cast of Sam a Fe. Simms 09 19 1965. WSP 
57 198. SWEDEN: Uppsala Botanical Gardcn. Melderis 09 28 1946. K. UNITED K I NG DOM: The 
StailS. North Hllmpshire. 1023 1960. IMI 83683 . NETHERLANDS: bctwc'(,'n Bergen and Schoorl. 
MaasGcestcranus 10 2 1965. TRTC 14777; unkno\\,'O. Persoon. K (holotypc or Hehvdla leucophaea). 
Eul«ata: Fungi Suecici. Vastmanland. Sala, Sweden. Mor.mdct ( 1348) 07 24 1948, s.n. Helwdlu 
crlspa. WSP 31528: Flora Hungari<!3 Exsiceata. Sectio Ootanica Musei Natlonalis Hungarici. Cent III. 
Fungi 29. 209. IgJ6tnred. Filarszky 08 19 13. S.n. Helw!lla crispo. TRTC: M.C. Cooke. Fungi 
Britannici Exsiccati, Editio Secunda. 54 1. Dumcore. United Kingdom. Cooke, s.n. HellYdla cri.fp<l. IMI 
29260; E. Bartholomew. Fungi Columbiani. 3329. London. Omario. Canada. Dearness 10 1908. 1909. 
19 10. S.n. lIelwdlct crispct. WSP 3 107. 

He/vella la clea Boudicr, 1907, Histoi re el Classification des Discomyccles 
d'Europc p. 36. 

Type Material : Holotype PC, examined. 
Apot hecium : 4-40 mm diam., 6-35 mm high, irregularly lobed, often bilobate, 

margin reflexed and fused to stipe, rarely free from sti~ in immarurc specimens, 
hymenium while fresh, when dried bright yellow brown to medium brown, lacking grey 
pigmentation, undulate-rugose to nearly smooth, excipular surface white, when dry 
cream to pallid yellow, glabrous or rarely very finely pubescent, ribs virtually absent or 
extending onto basal half of excipular surface. Stipe: 9-95 x 2·20 nun, equal, tapering, 
or enlarged to base, white, when dry eream to bright ye llow, very finely pubescent, 
strongly ribbt.."CI, Jacunose, internally chambered, occasionally sulcate and sol id in small 
spec imens. Asci : 287-325 x 13.2-20.1 ~m . Pa r a ph yses: 3.9-7.0 ~m diam. at apex, 
clavate, enlarged gradually to apex, hyal ine. contents finely granular. Ascos po r es: 
15.6-22.1 x 10. 7-13 .9 ~m . broadly ellipsoidal. hyal ine, smoolh, with SEM finely 
rugose, uniguttulatc. 
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Habitat: Solitary to b'Tcgarious on soil or Jiller in coniferous or mixed woods. 
Associated trees : Abies sp. Fru iting from July (exact date unknown) in MB to December 
25 in \VA. 

Distribution : Infrequent in borea l and coastal regions from MB and WA. This 
species is newly reported from western North America. Collections from coaslal \VA 
significantly extend its range to the west in North America, while collections from MB 
represent the m OSI northerly collections described from North America. The disj unct 
population is locally common in WA. Also known from eastern North America (Dissing 
1966a; Dissing and Lange 1967), Europe (Dissing 1966b; Calongc and Arroyo 1990), 
and Asia (Liu and Cao 1988). Map 9. 

Notes : Although similar in colour, H. crispa (q .v.) is distinct in its cream to pale 
brown pubescent excipular surface and inrolled free apotbecial margin. He/vella laclea is 
distinguished from the closely related H lacunosa (q.v.) by the lack of grey 
pigmentation. Even pale forms of H. lacllnosa (e.g., SA 2 11 , Smith 75904 MICH) are 
grey in fresh and dry specimens, while H. lactea is entirely white when fresh and 
ycllow, especially on the stipe. when dried. Helvella lac/eo has a mucb morc restricted 
distribution than H. lacllnosa. Hiiffner (1987, 199 1) considers this species a pigmcnticss 
form of fI. lacullosa. One collection (WTU Stz 12 122) was mixed wi th fI. lacllnosa. 
Close association between these two species may suppon recognizing H. lacleo as a 
variety or fonn. 

Collec tions Examined: CANA DA: Manitoba: Indian Bay, Shoal lake. Tan 07 1966. 
WI . Ontulo: Bear Island, Lakc Timagami, Jackson 08 21 1937. TRTC 11 140; Algonquin P.P .. 
Jackson 09 15 1939. TRTC 18492. USA: WaShington: Friday Harbor. San Juan Island. Stuntz (SIZ 
12 122) 10 301960. \VTU; Robinswood Park.. Bcllevuc. Manin (FVB 1702) 11 16 1972, WTU; Tacoma 
Prnirics. Snydcr (50) 11 101 934. WTV: Yclm. Stuntz (Stz 4870) 10 17 1948, WTU: Rainier, (SIZ 
61 16) II 5 1950. WTV; Rainier woods. Stuntz (Stz 4921). I I 13 1948. WTV: Humbug Mountain trail. 
Ardrey (90 1) 12251985. WTU. SWEDEN : Botanic Garden, UppsaJa, Hylandcr 07 25 & 08 2 1939, 
K. FRANCE: Meaux. Dumec 06 1902. PC (hoJolypc). SPAIN: Cadalonia. Reid 11 2 1985, K. 

He/vella /acullosa Afzelius: Fries. 1823, Systema Mycologicum 2: 15 , 
_ fie/vella lacllllosa Afzelius, 1783. Kong!. Vctensk. Akad. Nya Handl. 4:303. 

=fle" 'ella milra Persoon, 1797, Commentario de Fungis Clavaefonnibus sistens 
specienun hus usque nOlarum descriptiones cum ditTerentiis specific is. nee no 
autorum synonomis p. 61 . (type K, examined)(latcr homonym); non Helvella 
mitre Linnacus (=H. crispa). 

=flelvella sllbcostara Cooke, 1879, Mycogrnphia, seu icones fungorum Fig. 169 . 
(holotype K, examined). 

=Helvella slllcata Afzelius: Fries, 1823, Systema Mycologicum 2: 15. (fide Dissing 
I 966b). 
(additional synonyms sec Dissing 1966b). 

Type Material: not availablc(fide Dissing 1966b). 
Fig. 8. 
Apo,hecium: 5-47 mm diam. , 4-60 mm high (up to 70 mm diam. fresh), 

irregularly lobt:d and reflexed, rarely trilobate to bilobatt: or irregularly sadd le-shaped. 
margin reflexed even when immature, margin fused to stipe or rarely free, hymeniunl 
blaek to dark grey or dark brown (fresh and dried), rarely pale grey brown or somewhat 
mottled wi th darkl y and lightly pigmented regions, undulate-rugose. excipular surface 
pallid grey to dark grey brown, glabrous, ribs absent or extend ing to near marginal 
regions of excipular surface. Stipe: 20-140 x 3-35 mm, equal or enlarged at base, rarely 
tapered slightly to base, dark grey brown or pall id in part especially if submerged in 
substratum, glabrous, highly ribbed, lacunose, internally chambered., rarely sulcate and 
solid especially at apex. Asci: 238-268 x 13 .1-1 7 ~m . Paraphyses: 3.9-(10) ~ 
diarn. at apex , terminal cell 124- 165 J.1m long. clavate, enlarged gradually to abruptly at 
apex, brown, contents finely granular. Ascospores: 14.5-(20) x 10-13 ~lm , broadly 
ell ipsoida l. hyaline, smooth, with SEM fi nely rugose, uniguttu late. 
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Habilat: Solitary to gregarious , subcacspitosc, or scattered on soil or liller. rarely 
on rotted or burnt wood, in coniferous or mixed woods. Associated trees: Picea glauco, 
Picea mariana, Picen si/chellsis, Pinus conlorla, Pill/IS ballksiollO, Pillus ponderosa. 
Pseudotsuga mellziesii, Abies baisamca, Abies grandis. Larix occidetlfolis. nmja pUcata, 
Populus Iremuloides. Populus balsamifera. Belliia papyri/era. Belltla occidcl110lis. Alnus 
sp., and Acer macrophyllllm. Associated shrubs: Salix discolor, SaUx bebbimw, Salix 
planifolia. Salix lItyrli/li/olia. Salix a/axensis. Salix reticula/a. Alnlls crisfXl , Belltla 
pumila, Ledullt groe,,/mrdicum, Shepherdia canadensis. JUlliperus comm/mis. 
Arctostaphylos viscido. Comus s fo/ani/era. Sy"'phoric:arpos sp .• and Rosa sp. Fru iling 
from June in MB 10 April 15 in coastal southem BC. November through April fru ilings 
arc known only from southem portions oftbe study area in BC, WA, ID, and OR. June 
10 August collect ions are known only from AK, YT, WT, BC, AB, SK, and MB. 

Distribution : Wide ly distributed in boreal , mon tane, coastal, and arctic regions 
from AK, YT, NWT, BC, AB, SK, MB, WA, ID, and OR. Also distributed in eastern 
North America (Weber 1972). Europe (Dissing 1966b), and Asia (Lill et 01. 1985; Imai 
1954; Korfand Zhuang 1991). Map II. 

' oles: The spt"<:ics is characterized by the darkly pigmented ascocarp, reflex<..'(! 
apolhecial margin, and glabrous excipular surface and comprises H. lacullosa sensu IlIlO 
(sellsu Dissing 1966b, Abbott and Currnh 1988. Calonge and Arroyo 1990). We could 
not support recognition of taxa, such as H. su/cala sensu Weber 1972 or Benedix 1972, 
as either a species or variety. Closely related species inc lude H lacrea (q.v.) which 
differs in colour, H. paluslris (q.v.), and H. phlebophora Palouillard & Doa'\s. which 
has small er ascocarps, convex apolhecia with the margin free and reflex ed, and a solid 
stipe. HMTner ( 1987, 199 1) suggests that H. phlebophora, H palwilr/s, and H. lacretl 
are best treated as varieties of H laclillosa. Occasionally. ascocarps approaching lhe 
overa ll morphology of H. phleoophol'a , (as described in Dissing 1966b; Breitenbach and 
Krdnzlin 1984 edition only) appear with typical specimens of H. lacullostl (e.g .. ALTA 
8314). Hel vella palur;rris was synonymized with H. lllClmesa by Dissing (I966b), but 
was accepted by Weber (1972) and Harnlaja (1977b). After examination of the holOlype 
and collections from Michigan, H. palllsrris is tentatively acccpted as distinct from H . 
lacuflosa by the small apothecium, oftcn with free margin , slender stipe with few or no 
lacunae and little anastomosis between ribs. Some collections (e.g .. TUR 78771) are 
intenncdiate between H. locllnosa and H. palllslris. Many collections of II. palilstris arc 
from bogs or siream banks and associated with bryophytcs. 

Collec tions Examined : CANADA: Yukon: Watson Lake, Abbott (SA 179. 180. 185. 
192. 193. 194) 08 14 & 20 1989. SA. Nor lh wesl 1'('rrllorles: Siriae Hill. Axel Heiberg Island. 
Bcschcl08 10 1962, DAOM 91441 ; Baker Lake. Ohcnojn 08 1962. DAOM 1553 10; Hay River. Gf\.,""fl 
09 5 1982. UVIC. Brilish Columbi a: Muncho Lake P.P .. Abbon (SA 2 11 , 212. 213) 08 21 1989. 
SA: TCIS3 River P.P .• Abbot! (SA 220. 227. 230) 08 22 1989. SA: Mount Robson P.P .• Abbott (SA 
925) 08 29 1993. SA: ncar Valemounl. Wohlcbbe 09 20 1987. ALTA 8366: Mnhood Lake. Person 10 
10 1977. USC F3 282: 10 km north ofClearwaler. Goward 09 12 1982. DAOM 191776: Shuswap Lake 
ncar Scoleh Creek. Goward 102 1982. DAO/l.·t 191777: Revelstokc. Funk 10 10 1962. DAOM 14578: 
Br.mdywine Falls ncar Whistler. Bandoni 1021 1977. USC F328 I : Brandywine Falls P.P., MackilUlOll 
104 1980. UBC F587: Checkye. Bandoni 09 26. UBC F3274; I)rocter. Linton 10 18 1977. UVIC: 
Cullollwood Lake nc..,r Nelson. Harrison (6030A) 07 61966. MICH: Lions Bay. Perriu 1081968, unc 
F3278: Lynne Valley Park. North Vancouver. Kroeger II 18 198 1; ulle F10244: Lynne Valley Park. 
North Vanoou\'cr. Bandoni 10 .. 1959. UBC F3276: L)'Tlne Canyon. Vancouver. Pamidou 10 3 1962. 
DAOM 92265: UBC endowment lands, Vancou\'C"I'". Waugh 10 29 1958. UBC F3272: UBC cndo\\mcnl 
lands, Vancouver, Brough (66 1) I I 24 1972. USC F1345. FJ279: UBC endO\\menllands. Bandoni 128 
1962. UBC F3277: uec C3m.pus. Srough (626) 11 3 1967. UUC F3273: UBe campus. Redhead II 18 
1969. USC FI344: UIlC campus, Bandoni 1027 1962. 04 15 1988. DAOM 91 102. 199922: LillIe 
Qualieum Falls P.P .. Vancouver Island. lee 1030 1979, UBC M047; Long Beach. Pacifi c Rim N.P .. 
Brigham 11 8 1980. Wood 11 25 1974. UV IC: Spectacle Lake. Vancouver Island. Pantidoo 10 19 1962. 
OAOM 92263: Robert's Bay. Vancouver Island. MacQUJI 1021 19 13. UBe F3292: Langford. Vancouver 
Island. Hindcn> 11 I I 1943, DAVFP 21936; Francis Park ncar Victoria. Vancouver Island. Egger (857) 
1227 198 1. DAOM 199857: Mount Douglas Park. Vieloria. Vancouver Island. Egger 09 29 1983. 
DAOM 199768: CI\.'SCCIII Beach, Krajina 10 10 1970. USC F3280; Saltspring Island. Paden 10 13 
1969. UVIC; Saloma Island. Pillsbury II 13 1960. UBC F3275: Com'z Island. Ring I I II 1986, 
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UVIC. Albrrta: FawcclI Lake. Abbon 09 3 1988. ALTA 8314, 83 15; loscgun Lake. ,\ boon (SA III. 
112. 11 8) 08 4 & 5 1989. SA: Musreau Lake. Abbon (SA 148) 08 26 1989. SA: William A. SWllzcr 
P.I'., Abbon ( A 267. 27 1) 08 27 1989. SA; William A. Switzer P,P., Osis (SA 388) 09 2 1990. SA: 
Wagner Natural AIC''!' Abbot! (SA 1037. 1051 , 1108) 08 25 & 09 4 1994, 08 19 1995. 5,\ : Forest 
Reserve, Edmonton, Kennedy 09 15 1976. I\ L TA 729 1: Devonian Botanic Garden OCat De"on. Abbon 
(SA 1082. 1130, 1140) 08 24 1987. 08 9 & 24 & 09 12 1995 . ALTA 8271. SA. K: Alder Fl aIl'. 
ZeimeT (SA 929) 09 25 1993. SA; Riley Lake, J:lSpCr N.P .. Abbott (SA 1054) 09 7 1994. SA: 
Wabasso. Jasper N.P .• Zelmer (SA 927) 07 17 1993, SA: Alhabascll Ri ver valley 3 kill WCl' l of 
Sunwllpta Fall!>, Ja"pcT N.r .. Abboll (SA 372) 08 2 1990. SA. Sas katch ewan: Tunic Lake nco.r 
Tunlcford. Zeimet 08 1994 (nOi accessiolK.-d). l\.hnitobtl: Churchill, Huhtincn 08 19 1981, TUR 
7877 1: Victoria Beach, Bisby 07 29 1928, DAOM 2068 11: Indian BIlY, Shool Lake. Tan 06 1966. WIN. 
Onl8rlo: Angus. Cain 10 10 1954, WSP 43248. US A: Aluka : Eagle summit 175 kill nonh of 
Fai rbanks. Kempton 08 19 1971. WK 5348: Fairbanks. Kempton 08 7 1970, WK 46 19: Nome on 
Seward Peninsula. Kempton 08 25 1970. WK 4793: Nancy Lake, Susitna valley, Kempton 08 15 1968, 
09 7 1985, WK 1570, 6470: Eklutna Lake north of Anchorage. Kempton 08 24 1971. WK 5189: 
Anchorage. Kempton 08 30 1966.083 1 1971.09 5 1986, WK 1565.5395.6508: Glac ier Bay National 
Monument. Cooke 09 7 & II & 10 1979. 08 3 I & 09 5 & 9 198 1. wsr 65708. 64400. 64439. 64 797. 
64854.67209.66865.66866. O/\ OM 176 194. 1762 13. MU F34857. F36 149; ncar Haines, Kempton 
09 20 1970. 09 16 197 1, WK 4953. 5596; near Juneau, Kempton 09 13 1967, Wuhlng lon: 
Nooksack Falls, Mount BM::cr area. Whatcom Co .. Symons I I I I 1965. USC F3283: San Juan IsI,Uld. 
Waugh I I 19 1966, UBC F3284; Frid:l), lIarbor. San Juan IsL,nd. (St7. 12122, 12222) 1030 & II 12 
1960, WTU: Whidbc)' Islllnd. SlUn12 (SI7; 13874. 14513. 14552) 09 8 1966, I I 5 1967. I I 14 1967, 
WTU; Sandy Hook. \Vhidbcy Island. (Stz 13854) 09 8 1966. WTU: Langley. Whidbcy Island. (5t7 
14538) 09 14 1962. WTU: cast of Springdale. Cooke 09 27 1947. WS P 24512: Barnes Creek tmil. 
Olympic N.P .• Clallam Co., Cooke 1026 1950. WSP 25049; ncar Staircase. Olympic N.P .. McKenn),. 
10241962. UBC F3287: Bremerton. Flett II 26 1930. WSP AS29265: Marysville. Grant 11 193 1. 
MU FI4 172; Ml-TCt.:r Island near 3111e. Parker (Herbarium Young Naturn lists Society 200) 12 1893. 
\\rrtJ: Seward Park. Scanle. (S12 11583) 10 19 1959. WTU: Seallie. Zeller (57) 19 11. WTU: Seattle, 
Snyder (29) fall. WTU; WaK'1lnain Woods. R(...runond, SOLS 11 2 1980, WTU: California Creek near 
Valle)' Ford. Cookc II 8 1947. WSP 24513: nonh of Copalis. Clallam Co .. Williams (JWl 999) JO I I 
1970. WTU: Bum is Lake near Olympia, Williams (JWl 1719) 11 3 1973, WTU: Olympia. Snyder 12 4 
1933. WTU: south ofSpllnaway. Simms 11 12 1966. WSP 57197: Tahoma Vista. Mount Rainier N.P .. 
van de Bogart (FVB 2245) 1028 1973, WTU: south of Cis pus tumofl'. van de Bogan (FVB 1036) 10 23 
197 1. WTU; Be:1r Creek. Grouse Flnts. Garfield Co .. Shaw I [ I 1954 . WSP 4 1533: Medicine Cn."Ck 
dr3inagc. Asotin Co .. Shaw 11 2 1959. WSP 47623; Bingen. Suksdorf 0 1 24 1900. WSI' 2741:W: 
Falcon Volley. Kliekillll Co .. Suksdorf I I 1 190 1. WSP 27479: lee FOfCSt ncar Maltby. Brough ( 12) 10 
16 1956. WTU; lee Forest near Maltby. Cohen (SIZ 6982) II 16 1952. \VTU: Millersylvama Slate 
Park. Spur (SIZ 16987) II 13 1971. WTU; Fon lewis. Stuntz I I 1 1934 . WTU: Troublesomc Cn.'Ck. 
(Stz 14954) 09 26 1968. WTU; Browns lake, van de Dogan (FVB 245 1. 2570) II 3 1973. WTU; 
unkoown, Browns I I 13 1971. \VTU 906. I I [6 1974. \\rrtJ 3295. IS3acs (Is 1362) 0321 1961. Artby 
( 1290), Williams (JWl33), WTU. Idtlho: Nordman, Shaw 10 16 1954 . WSP 4 1576; Priest L..,ke. 
Rogers 1027 1963. WSP 56475: Priest River Experimcntal Forest. lipp 10 28 1940. WSP 49792: 
H3ydcn l ake. KOOlenai Co .. White 10 1959. WSP 47630: Moscow Mountain. Ward 09 28 1947. WSP 
30113; Moscow Mountains, Miller 09 14 1964. WSP 54048. 54484; Laird Park. latah Co .. Miller 10 
17 1962. WSP 52704: Clearwater Canyon east of lenore. Cooke II 30 1946. WS P 245 11: Rackliff 
Ridge trail along Selway River. Nez Perce National FOfCSt. Cooke 1026 1946. 11 1 1947. WSP 245 10. 
OAOM 26783: Rackliff Cn.-ek, Idaho Co .. Cooke 10 22 1949, WSP 30 11 2: Ticks Creek ro..'Jd, van d: 
Bogan (FVB 3729) 09 9 1976. \VTU. O rego n: Coos Co. Forest. Ardrey (538). \VTU: weSt of Rueh. 
lsaacs (Is 558.560) 01 26 1958. \VTU: Bellvicw-Tolman Creek area. Isaacs (Is 1455) 11 11 196 1. 
WTU: MeReady Springs. Paden 04 20 1972. UVIC. Cali forni a : Lake Siskiyou. Bangsbcrg 04 25 
1980, WSP 66 107: Sear Springs. Mount Shasta. Cooke 10 10 1958. WSP 55868: Miner.1 l, Cooke 09 2 
& 3 1977.09 1978. IO 6 1981. WSP 63395. 63396.60991. 672 10: Jonesville. Copeland 09 30 1938. 
WSP 31526: San Francisco Bay region. Morse spring 1934. UBe F3296; Walnut Creek, Contra Costa 
Co .• llalt7.o 0181984. USC F13 I I3 . Mic higa n : Tahqunmenon, Bas 08 12 1963. UBC F3285: Pine 
Barrens. Topinabee. Smith (75904) 08 10 1968, MICH. SVALBARD: Endahlcn. Currah 08 17 1988, 
ALTA 8305: Sverdrupbycn, CUmlh 08 16 1988, ALTA 8313 . UN ITED KI NG DOM: Twyford 
Forest. lines. Robens 09 9 1988. IMI 3 10080: Andover. Hampshire. H\.-rbariwlI Bt.'fkelcy 18i9, K 
(holotypc of IIt!i~II(J subcostata). BELG IUM: Demoulin (CBS 404,74). UAM U 6474 (livi ng eulrurc) 
SPAI N: Cuenca. Calonge & AITO}'O 05 28 1985. K. NETHERLANDS: Persoon. K (type of 
HehoeJ/a mitral. E:rslccata : Myeobiola of Nonh America, 246. Rackliff Creek, ez r em: National 
Forcst. Idaho. USA . Cooke I I 16 1946, s,n. Helw!llo lOCI/nasa. WSP 2 1369: Ellis and Everhardt's 
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Fungi Columbiani. 1931 . SlocklOIl, Kansas. USA. Bartholomew 06 3 1903. S.n. Heb'tl/a locunosa. 
WSP 3108; Pacific Slope Fungi. 256. Stanford Universify. Santa Clara Co .. California. USA, llanker 
02 18 1902. s.n. He/I'oel/u locul/usa, WSP 23883; Californ ia Fungi. 316. Trinidad. Humbo\l Co., 
Cal ifornia , USA, Parts 11 193 1, s.n. Ell'clla mftra. WSP 35290. WTU. TRTC. 

Helvella maCulala N.S. Weber, 1975, Beihefie Nova Hedwigia 51 : 27. 
Type Material: HoiOlype M1CH. examined. 
Fig. 7. 
Apotheci um: 10·45 mm diam., 5·26 mm high (up 10 40 x 30 mm fresh), 

irregularly lobed. margin strongly inrollcd over hymenium initially, free from sti pe, 
hymenium light to dark brown to grey brown (fresh and dried). sometimes mottled with 
patches of paler pigmentation, undulate· rugose, exc ipular surface white or cream 10 
pallid grey, densely pubescenl to villose. ribs absent or extending onto basal third of 
cxcipulnr surface. Stipe: 10-120 x 3-30 mm, enlarged at base, white, often with 
localized regions of brown to grey brown pigmentat ion, finely pubescent, highly ribbed, 
lacunose, internally chambered. Asci: 268·300 x 15.2- I 9 J.1m . Parapbyses: 5.6-9 J.1Ill 
diam. at apex, clavate, enlarged gradually to abruptly at apex, brown, fmely granular. 
Ascospores: 18-23.4 x 11- 14 J.1m, broadly ellipsoidal, hyali ne, smooth, with SEM 
finely rugose, uniguttuhlte, with large. ccmral, broadly ellipsoidal to subglobose oil 
guttule. 

Habitat: Solitary, gregarious, or scattered on soil or duff in coniferous or mixed 
woods. Associated trees: Picea glauco, Picea sitchellsis, Pseudolsuga menziesii. Tsuga 
Itecerophylla. Populus lremuloides, POpU/1LS balsamifera. Associated shrubs: Salix sp. , 
Rosa sp., Viburnum edllle. Cornus sl%nifera. and Alnus sp. Fruiting from August I in 
AS to November 30 in coastal WA. Collections from January to March in coastal BC, 
WA and OR and May in BC are considered unusual for thi s typically aurumnal species . 
August and September collections are usual for AK., AB and MB, while October and 

ovember collections are typical of \V A, ID, and Be. 
Distribut ion: Widely distributed in montane, coastal, and boreal regions, but 

abundant only in the west from AK, BC, AB, MB, WA, [0, and OR. The range is 
significantly expanded eastward to MB and north to AK. Distributed only in western 
Nonh America (Weber 1975) and China (Cao 1988; Liu and Cao 1988). Map 10. 

Notes: This species is closely related to H. erispa (q.v.) and H. fusea (q.v.)(see 
notes under H. crispo). The darkly pigmented apothecium has lead to confusion with H. 
/aclIllosa (q.v.), which has a reflexcd apothecium margin even in immature fruiting 
bodies, and the margin fused to the stipe. Helvella maculara was originally described as 
having consistently mottled npothecia (Weber 1975). This feature is found in Chinese 
materia l (Cao pees. comm.; Cao and Liu 1990). but in fresh and dried material examined 
in this study, many were uniform in colour. Cao (pers . comm.) has suggested that 
specimens with unifonn pigmentation may be referable to another taxon, but there are no 
correlating features supporting this. Mottled hymenia are sometimes found in H. 
lacllIlosa (q.v.), f/. albella (q.v.), and H. elastica (q.v.), and may be due in part to the 
degree of exposure of the hymenium at tile surface of the substratum. Darkly pigmented 
regions on the white stipe are sometimes observed in H. maculala . 

Collections Examined : CANADA: BrlUs h Co lumbia : Brandywine Foils ncor 
Whistler. Bandoni 1027 1977. UBC FJ28 1; Yale. Maeoun 05 t7 1889. DAOM 44703; Sidney. 
Vancouver Is land. Macoun 19 12. UBC F3297; Mount Douglas Park, Victoria. VancOU\"er Istand. Paden 
I I II 1988. UVIC; University or Victoria campus, VanOOl\'cr Island. Paden (JWP 1378) 01 5 1987. 
UVIC; University of Victoria campus. Vancouver Island. Fogany I I 18 1988, UVIC; ravine near 
Houlihnn Way. Gordon Head. Goodacre II 8 1976. UVIC. Alberta: William A. Switzer P.P .. Osis 
(SA 387) 09 2 1990, SA; " 'C:Sl-eOO ravine, Edmonton. Osis & Gibson 08 I I 988. ALTA 830 I; near 
Breton, Osis & Gibson 08 20 1988. ALTA 8304; Fish Lake near Nordegg, Abbott (SA 380) 0 3 1990. 
SA: Bragg Creek P.P., Danielson (RMD 2343) 09 18 1976. ALTA 8292: Fish Creek P.P., Calgary, 
Daniclson (RMD 359) 0820 1972. DAOM 143866; Kananaskis, Vellinga (SA 295) 08 1989. SA. L. 
Manitoba: Clear Lake. Bishy 09 23 1933. 08 17 1935. OAOM 2068 12. 206808. USA: Alaska: 
Ekluma Lake nonh of Anchornge. Kemplon 08 II & 24 1963. WK 1576. 1577: bune area nonh of 
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Anchornge. Kemplon 09 22 1965, WK 1578: mile 40 Haines cutoff rood. Kemplon 09 20 1970. WK 
4962 . Washi ngton: Friday Harbor, San Juan Island, Isaacs (Is 2019) I I I I 1962. \VTU; Friday 
Harbor. San Juan Island, Stuntz (51z 8996, 11594. 12087. 15306. 15869, 17044) 11 13 1954. II I 
1959, 10 16 1960. II 30 1968. II 29 1969. 11 26 1971. WTU; Friday Harbor. SWl Juan Is land, 
Williams (JWL 564.1307) 11 9 1969, 11 7 197 1, \VTU; Friday Harbor . San Juan Island. van de Bogart 
(FVB 3864) II 1976. \VTU; San Juan Island. Bandoni II 20 1966, uee F3286; MUliny Bay. Island 
Co .. van de Bogart (FVB 3362) 03 2 1975, WTU ; e.'\S1 of Duvall , van de Bogan (Stz 14460) 11 5 1967. 
WTU: Olympin. Snyder 10 8 1933. WTU; unknown. van de Bogart (FYB 3687) 11 15 1975, (SIZ 
12 121,13810,1522 1) 10281966. II 10 1968, WTU. Ida ho: 1100d00 Mountain. BoMer Co .. Sm ith 
(NJS 2124) 105 1968, MICH (holotypc): Jerome Creek, Latah Co., Paden & Tylutki 10 I I 1964. WSP 
56274; Moscow ~ountain, Lalah Co., Milne 10 18 1965. TRTC. O r tgon: ncar Gold Hill. (St2 
10929) 0327 1959. \VTU. 

Extra limital Species 

Heillella jusea Gillet, 1879, Champignons de France. Les Discomycctcs, p. 9. 
Type Material: Neotype selected here: S, Italy, AI Oescrto, Brcsadola 05 21 1898. 

examined. 
Distr ibutio n: Restricted to Europe (Diss ing 1966b). 
Notes : This species is similar to fl. mac:ulata (q.v.) in colour, but differs in 

excipular pubescence and habitat. Vernal and aurumnal collections are known for both 
species. TIlis species is reported from Alaska and Oregon (Kempton and Wells 1970; 
Larsen and Denison 1978), but no specimens were encoumcrcd during this invcstigation 
and reports are likely based on H. macu/ata . Although there is no authentic material of 
Gillet (Dissing I 966b), the modem concept of fl. fusea is primarily based on lhe 
description and excellent specimens of Bresadola preserved in S. The 'AI Deseno 05 2 1 
I 89S' (illustmted in Dissing I 966b) is chosen as neotype. 

Collec ti o ns Exa mined : IT AL Y: AI Dcscrto. Brcsadola 05 21 1898. S (ncorype); bci 
Triem. Bresndola 06 1898. S: propc Trcllto. Bn.-sadola 05 18 1903. S; Gocciadora. Bresadola 10 190 1. S. 

He/,'ella pa/llstris Peck. 1880, Annual Report New York State Museum 33: 31. 
;::.flel\·ella philollotis Oissing, 1964, Botanisk Tidsskrift 60: 117. (fide Weber 

1972). 
Type Materia l: Holotypc YS, examined. 
Dis trihutio n: Known from eastern North America (Weber 1972: Huhtinen 1982) 

and Europe (Hannaja I 977b. Dissing 1966b, as H. philollolis: Hallgrimsson 1968. as 
H. phi/ol/otis). 

No tes: This spec ies is close ly related 10 11. lacunosa (q .v.), but is separated by its 
small size, s lender solid slipe with pamllcl ribs which show little anastomosis and no 
lacunae, and the discoid 10 convex apothecium which remains free from the sti pe. 
HMfner ( 1987) considers it a variety of H. lacullosa. but the correlation of Illany 
morphological feat uTt."S warrants tentative reten tion of speci fic status. '0 specimens from 
the study region have been assigned (0 this taxon, but several collections o f H. laC/mosa 
(e.g., DAOM 9 1441 , TUR 7877 1) arc intcnnediale. Rcpons from nonhem Manitoba 
(Huhtinen 1984; Hutchison et al. 1988) ore based on TUR 7877 I , which contains some 
specimens with chambered and lacunese stipes typical of H. lacllIJosa. Other collections 
of fI. lacllnosa contain immature fruiting bodies resembling H. pa/ustris. The collection 
from Norway shows more similari ties to the description o f 1-1. phi/ollotis (Dissing 
196Gb) than 10 other collections o f N. pn/uslris examined here. 

Collections Examined : CANA DA: Quebec: Astray Lake. Schcffcrvi llc, Huhtincn & 
Kosonen 08 12 1979, TUR 63425. USA: Mlt hlgan: Tahquamenon Fnlls Stnle Parle:. Brough UBC 
F3295; UMBS. Emmel Co .. Rogerson 08 6 1964. VBe F3293: south of Rose City. Ogemaw Co .. 
A.H. Smith 07 16 1963, UBC F3294 . Nt"" Yo r k: Manlius Center, Peck 08, NYS (holol)'pC); 
Soulhbay ncar Whitehall, Burnham 08 20 1908, NYS. NO R WAY: south of Kongs\'oll, Oppland. 
Kristiansen 08 8 1991 . RK. 
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He/vella Subgenus LeuconrelaelJae (Dissing) S. P. Abbott comb. flOV. 

aiHe/vella section Lellcomelaellae Dissing, 1966, Dansk Botani sk Arkiv 25: 36. 
DHelveila section Acetabulum Dissing. 1966, Dansk BOlallisk Arkiv 25; 49. 
;. fJeb'elfa section Solitariae Haffner, 1987, Beiheftc zur Zeitschrift fUr Mykologie 7: 

46. 
Type Species: Helvella leucomelaellQ (Pcrsoon) Nannfcldl. 194 1, in Lundell and 

Nannfcldt, Fungi Exsiccati Suecici Prnesidium Upsa liensis Fasciculata 19-2 1: 
2 1, no. 952. 

Ascocarp: cupu!ate to irregularly cupula te, subsessile to short stipitate: apotheciulll 
margin incurved or reflexed; hymenjum smooth or sparingly rugose, shades of brown 
and b1feY: exc ipular surface pubescent to villose, ri bs absent or extending to marginal 
region; stipe present as fluted base or distinct and prominently ribbed, solid or 
chambered, pubescent. Asci: bases aporhynchous to pleurorhynchous. Ascospores: 
broadl y ellipsoidal to ell ipsoidal , hyaline, smooth, surface with SEM finely rugose 10 
ncarly smooth, uniguttulate, with large, central, g lobose to broadly ellipsoidal oil gutrule. 

No tes : Subgenus Lel/come/aenae contains indistinctly to distinctly stipi tate species 
with prominently ribbed stipe and cupulate to reflcxcd apothec ia. The subgenus 
comprises the sections Leucome/aenae and Acewbllillm of Dissing (I 966b) and section 
Soliroriae of Haffner (1987) , and closely corresponds 10 the genus Acetabula (sellsu 
Boudier 1907). 

Key to species of He/vella sUbgenus Leucomelaenae 

I . Ascus base s imple (aporhynchous) ......................................................... 2 
I' . Ascus base fork ed (pleurorhynchous) ................................................ .. .... 3 

2. Ascospores 18·24 ,"un long; setoid paraphyses absent.. ....... f1. leucomelae"a 
2'. Ascospores 23·28 ~tm long; sctoid paraphyses prescnl.. ...... II. crass;w"icata 

3. Distribution in arctic and al pine tundra regio ns ..................... ....... .......... ...... 4 
3'. Distribut ion in boreal and montane fo rest regions .............................. ... ........ 5 

4. Hymenium red brown; stipe indistinct; excipuJar surface lacking 
ribs o r indistinctly ribbed over basa l portion ........ .................. H . ueslivulis 

4'. Hymenium brown; stipe distincl ; excipular surface prominently 
ribbed over basal ha lf. ............. ... ................................ II. verruculosu 

5. Ascosporcs very broadl y ellipsoidal to subglobosc ( 12.5·16 ~tm diam.) .............. 6 
5'. Ascospores ellipsoidal 10 broadly ellipsoidal ( 10· 13.5 J.lm long) ....................... 7 

6. Ascocarps small 10 medium (4·22 mm diam. dried); hymenium 
medium to dark grey brown: excipular surface densely pubescent 
to v illose .................. ....... . .......... ... ........ ...................... 1/. u,,;eolor 

6'. Ascocarps large (50·90 mm diam. dried); hymcnium light to medium 
brown; exc ipu lar surface pubescent. ........................ ... ........... fI. rfJbU,f;(Q 

7. Ribs on cxcipulnr surface extending to marginal area, branched and 
ana stomosed. .. . .. ......................................................... . ....... 8 

7'. Ribs on excipular surfacc, if present. extending onl y slightly onto basal 
por ti o n, simple and unbranchcd ........................................................ 9 

8. Ribs shafJ>"edged; excipular surface mcdium brown to yellow brown; 
ascos pores 16· 20 x 11·13.5 v.m ....... .. ........ ........ .. .......... JJ. acetabulum 

8 ' . Ribs blunt·edged; cxcipular surface medium to light grey brown, 
lacking yellow coloration; ascosporcs 14.5·20 x 9.5· 12.5 ~tm ...... H. costi/era 

9. Stipe medium to pale brown, wi th conspicuous, dark pubescence: ribs 
ex tending onto basa l half of excipular surface ...................... H. Iryperborea 

9 ' . Slipe white to grey brown, with hyaline pubescence; ribs absent fro m 
excipular surface or extend only onto basal region ..................... H. sMi/aria 
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He/vella acetabululII (Linnacus : Fries) Quelct. 1886. Ench iridion Fungorurn, p. 
275. 
;;;.Peziza ace/abu/lUll Linnacus, 1753, Spccies Plantarum 2: 11 8 1. 

=.PezizQ acetabulum Linnaeus : Fries, 1823, Syslcma myco)ogicum 2: 44. 

i:Paxilla ace/abu/lim (Linnaeus : Fries) Kuntze, 189 1, Rcvisio gcncrum 
pianlarum 2: 864. 

(additional synonyms see Dissing J966b). 
Type Material: Lectotype in Valliani? J 727) Botanicon Parisicnnc 57, Plate 13 , 

Figure I (fide Dissing 1966b). 
Apothccium: 10·80 mm dinm., 5-20 mm high, deeply cupulate, margin expanding 

10 sli ghtly reflexed in age, hymenium medium (0 dark brown (fresh and dried), smooth, 
excipular surface brown near margin, yellow brown to white at base, pubescent 10 
densely pubescent, prominently ribbed, with sharp, branching and anaslomosing ribs 
eXlending 10 marginal region. Stipe: 3-45 x 2-30 mm, equal o r tapered 10 base, white 10 
light yellow brown. pubescent, highly ribbed, rarely lacunose, ribs sharp or rarely blunt, 
branched and anastomosed, internally chambered . Asci : 260-330 x 16-1 8 J.1m , 
pleurorhynchous. Paraphyses: 4-6 Jlm diam. at apex, clavate to nearly equal , enlarged 
gradually to apex , pale brown, contents finely granu lar. Ascospores: 16-20 x 11 -13.7 
,",m, broadly ellipsoidal , hyaline, smooth, with SEM surface finely rugose, uniguuulate. 

Habitat: Solitary to gregarious on soil or litter in coniferous, mixed or deciduous 
woods. Associal(..xi trC\..-~: Populus lremuloides. Populus balsamifera. Arbutus me"zies;;. 
Quercus gan)'al/a. Alnlls sp .. TIlllja plicata. Picea glauco and Pseudotsllga menziesii. 
Associated shrubs: Comus st% llifera and Ame/allchier a/II i/olio. Fruiting from March 
2 J in OR to July 15 in Be. 

Distribution : Widely distributed , although in frequent in borea l, montane and 
coastal regions from BC, AB, MS, WA, lD, OR, and WY. Also in eastern North 
America (Weber 1972), Europe (Dissing 1966b; HalTner 1987), and Asia (Liu el til. 
1985). Map 13. 

Notes : This species is most close ly related to H. costifera (q.v .), and perhaps 
represents a single variable species. They are dislinguished by ascocarp colour, ribbing 
of slipe and excipular surface, and fruiting period. He/vella /lnjc%r (q.v.) is 
distingui shed on ascospore morphology and less prominem ribbing of stipe and 
excipular surface. He/vella vemicu!osa (q.v.) differs in ils smaller ascocarp size, 
slronger pubescence, less prominent slipe and ribbing of excipular surface, and habitat 
(see also nOles under species menlioned above). The lack o f extant holotype materiaJ 
seriously impedes characterization o f thi s species, and dislinction from similar taxa 
(especially H. coslifera) is uncertain based on the lectotype illustration. 

Collections Exam ined: CANADA: British Co lumbia : Vancouver, Waugh 07 15 
1951. DAOM 27436; llambcnon P.P .. Vancouver Is land, Paden 06 7 1974.05 6 1987, UV IC; Victoria. 
Vancouver Island. Robcnson 04 14 1973. UVIC; Winter Cove.. Salurna Island. Kroeger 04 2 1984, UBC 
F979. Alberta: William A. Switzer P.P., Osis (SA 418) 07 S 1990, SA: Devonian Botanic Gartk:n 
nror Devon. Currah 06 2S 1979. ALTA 7958: Nonh Saskatchcwan Rivcr valley. Dcvon. Yurkiw & 
Abbott (SA 1159) 07 3 1996, SA; west or Mil1cl, Kennedy 06 30 1964, ALTA 626: Oow Valley P.P .• 
Daniclson (RMD 2046) 07 I 1976. Manlloba: Manitoba Agricultural College. Winnipeg, Bisby 07 2 
& 10 1932. DAOM 20681 4; Mani toba Agriculhlrnl College. Winnipeg. Bisby & Conner!: 07 14 1927, 
DAOM 183375. On tario: Queen's Biological Station. Lakc Opinicon. Kendrick 06 9 1963. TUR 
38458, OAOM 91836; Lake Simcoe District, Taylor 06 16 \96 1, WIN. USA: Washington : Seanlc. 
Greene (Snyder 123) 04 1929. WTU; Mercer Island cast or Seattle. Ziegler (SIZ 9369) 04 24 1941, 
WTU; Tacoma pra iries, Snyder 05 15 1935, WTU; Bingen Mountain, Suksdorf05 I 1899. WSP 27646. 
27647: unknown, (Stz 777 1) 078 1953. (SIZ 1009. 18408). WTU. Idaho: Priest River Experimental 
Forest. Slipp 07 4 1941, WSP 50463. Oregon : IX.'al' Goldhill. (Stz 10898) 0327 1959, WTU: ncar 
Ccntral Point, Isaacs (Is 1352) 032 1 1961. WTU: Antelope Creck rood ncar Camp Whitc. Isaacs Os 
518) 03 31 1957. WTU. Wyomln(: : Wyoming, van de Bogart, WTU. UN ITED KJNGDOM : 
Earlswood, Warwickshire, England, Ellis 05 6 1979 . IMI 253044; Eshcr Common, Surrey. England.. 
Spooner 0525 1980. K. NETHERLANDS : Hcrbariwn Pcrsoon. L 8945·3. FRANCE : Corsica, 
Reid 06 3 1965, K. SCANDI NAV IA; Oland, B6da parish. Tood to Bmnslegardama, Schllldslr6m 05 31 
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1967. K. [xslccala : Nonh American Discomycc!es. 118 1, Ithaca. New York. USA. Durand 06 3 
1901 . s.n. Acetabula vulgaris. WSP 23744: Ellis and Everhardt's Fungi Columbiani, 180 1, Slockton. 
Kansas. USA. Banholomew 06 3 1903 , s. n. Acetabula \""Igan's. TRTC; Petrak. Mycothcca generalis. 
204. Comi to Gybr. BOnyrt talap. Hungttry. Nagy 05 1928. s. n. Acetabula I'li/garis. WSP AS 18071 . 

lIe/vella aestivalis (R. Hcim & Rcmy) Dissing & Raitv ii r, 1974, Eesli NSV 
Teaduste Akadccmia Toimetiscci, Bioloogia 23(2): 105. 

eA.cetabula aeslivalis R. Heim & Remy. 1925, in Hcim, Bulletin de 13 Societe 
Mycologique de France 41 : 460, plale XXIX Figures 10-1 2. 

Type Material: not avai lable (fide Disslng and Raitviir 1974). 
F ig. 23. 
Apo th ecium : 3·26 mm diam., 1· 17 nun high. deeply cupulate, margin inrollcd 

initially, margin often spl ilting at maturity, rarely split to form a one sided lobe, rorely 
laterall y compressed when immature. hymenium dark red brown to blacki sh red brown 
fresh, when dried blacki sh red brown, smooth, excipular surface dark brown at margin, 
pale orange/yellow brown at basc, dcnsely pubescent, occasionally with dense white 
margina l pubescence, ribs absent or extending onto basal two thirds of excipular surfacc. 
S tipe: virtually lacking to indistinct, 1-8 x 1-6 mm. tapered to base, white to pal lid 
yellow/orange brown, pubescent. shallowly ribbed or fluted , sulcate and internally solid 
or with few chambers. Asci : 250-300 x 17-1 9 j.lm. pleurorhynchous. Pa rap h)'ses: 
6.0-8.0 j.lm diam. at apex, clavate, en larged abruptly at apex, brown to dark brown in 
moss, comems fine ly granular. Ascospores: (18.0) 20. 1-22.7 (25.0) x (12 .1 ) 12.8· 
15 .4 ( 16.6) j.lm. broadly ellipsoidal, hya line, smooth , with SEM finely rugose. 
uniguttul ate. 

Habitat : Solitary to gregarious or scattered and numerous on soil or humus. 
Associated shrubs: Salix sp., Cassiope sp. t Andromeda sp .. and D,)!QS sp. Fruiting 
from July 17 in YT to August 15 in NWT. 

Distribution : Widely di stributed in arctic and alpine tundra regions in northern 
port ions of the study area from Yf and NWT. This species is newly reported from IT 
and extends the known range considerably to the west in North America. Circumpolar in 
North America, Europe (Dissing 1983, 1985; Schumacher and Moho Jcnsst:n 1992), 
and Asia (Dissing and Raitviir 1974). A global di stribution map is provided in Dissing 
( 1985). Map J4. 

Notes : This species resembles H. l'ermculosa (q .v.). Both have northcrn 
di stribulions, are subsessile to short stipitate. and share a densely pubesccnt excipular 
surface with ribs often extending from stipe onto the basal portion. The two can be 
separated by ascocarp colour and spore size. Hel\'elfa \'ernlculosa al so tends 10 have 
more pronounced stipe and ribbing. Dissing (1983) reported the :!Seal bases as 
aporhynchous, but pleurorhynchous bases with croziers were observed in this st'udy 
(Fig. 23) in both o r1h American and European material. TIlis feature is perhaps variable 
and lends support 10 Ihe merging of sections Leucomelaenae and Acetabulum sensu 
Dissing ( 1966b). Helvclfa lellcomelaenfl can be distinguished by the lack of reddish 
pigmentation, finely pubescent excipular surface, and spore size and shape. The only 
other species in the genus with a red brown ascocarp is H. sifvicola (q .v.) in the 
subgenus Sib'icolae. 

Collec tions Examined: CANA DA: Yukon : mount3in west of Blackstone Rh'!:r. Oinns 
( 18384) 07 17 1984. OAOM 195288. Northwes t Territories: Ha7.en camp. Lake Hazcn, Elksmere 
Island N.P .• Ridurds (77) 07 25 94. ALTA: west side Blister Ilill . Ellesmere Island N.P. Richards (78) 
07 4 94. ALTA: AJexandr.l Fjord, Ellesmere Island. Dissing & Raitviir (EI84.48. EI84.l 5. 84. 16. 
£ 184.25, EI84.35. EI84.40, EI84.47. EI84.59. EI84.76. EI84.84) 1984, C; Sverdrup Pass. Ellesmere 
Island. Cohen (LK84 .4 I) 1984, C: Axel Heiberg Island, Beschcl 07 29 t96O. DAOM 75774; Axel 
Heiberg Island, Kue 08 8 1967. OAOM 124703. 124707: east of Repulse Bay. Ohcooja 08 4 1974, 
OULU: Cool Harbor. Soulhampton Lsland. Sa\'ile 08 15 1959. OAOM 67075: Longstaff Bluff. Baflin 
Island. Pamlelet: & Scabom 08 9 1967. OAOM 117582. 117583. SVALBARD: oear Loven Glacier. 
Currah 08 12 1988. ALTA 8306: Lovcn Glacier. Currah 08 12 1988. ALTA 8307. 
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He/vella costiferD annfc ldl, 1953, in Lundell & Nnnnfcldl~ Fungi Exsiccati 
Succic i Pracsidium Upsa licnsis Fasciculala 4 1-42: 37, No. 206 1. (nomen 
tlovum). 

~Peziza costata Fri es, 1851. Acta Rcgiae Societa tis Scientiarum Uppsala Ser. 3 
Vol. 1: 120. (illegitimate, later homonym)(ho IOlYPc UPS, examined; isolype 
K, examined); non Phallus COSl o t llS Batsch. 1789. Elenchus Fungorum ) 29. 
(=H. Inelll/osa); non Hell'{!1/a costata Schweini tz : Fries, 1823. Systema 
mycologicum 2: 19. ( ;:. fI. ace/abu /ltm). 

=Helvella griseoalba N.S. Weber, 1972, The Michigan Dotanist II: 162 . (ho lolypc 
MICH, examined). 
(addit ional synonyms sec Dissing 1966b). 

Type Mater ia l: Hololypc UPS, examined; isotypc K, examined. (s.n. Peziza 
costata). 

Fig. 3e. 
A po lh ecium : 16-42 nun diam. , 10-20 nun high. deeply cupulate, margi n s lightly 

inrollcd initially. expanding at maturity, sometimes laterally compressed initia lly, 
hymcnium medium to dark grey brown (fresh and dri ed), smooth to slightl y undulate­
rugose. excipuiar surface medium to pale grey brown, often white ncar base, fi nel y to 
densely pubescent , ribbed, ri bs white to c ream, branching and anastomosing, blunt and 
rounded, extending to marginal region. S ripe : 8-20 x 8- 10 mm, tapering to base o r 
nearly equa l, white to cream, fincly pubescent, strongly ribbed, sometimes sparingly 
lacunose, ribs blunt, branched and anastomosed, internall y chambered. Asci: 3 13-38 1 x 
13 .3-17.1 ~m , pleurorhynchous. Pa ra physes: 3.6-6.2 J.1m diam. at apex, tenninal cell 
13.3 J.1m long, clavate, enlarged gradually to apex, pale brown, brown in mass, contents 
finely granular. Ascos po r es : 14.4-19.7 x 9.6-1 2.4 J.1m , broadly ellipsoidal , hya line, 
smooth, with SEM finely rugose, unigutlulate. 

H a bitat: Solitary to gregarious on soi l in conifcrous or mixed woods. Associ3led 
trees: Populus tremuloides. POPUItLS balsami/era. Betula papyri/era, AltIUS sp ., Picea 
glauca, and PseudofSuga mellziesii. Fru iting from June 4 in coastal WA to August 24 in 
A K . 

Dis tribution : Infrequent in borea l, mo ntane, and coastal regions from AK, YT, 
AB, WA. and 10, This spec ies is newly reported for AB. Also distributed in eastcrn 
North America (Weber 1972; Pomerleau 1980; as H. griseoalba), Europe (Diss ing 
1966b; Haffner 1987; Hannaja 1979a; Benedix 1965 as Acetabula costi/era), and Asia 
(Dissingand Raitvii r 1974; Caoet al. 1990). Map 14. 

'ores: This species is often di fficult to distingui sh rrom H. Q(:etllbulum (q .v.). TIle 
two species have been separated on the basis o r colour. ribbing. and fruit ing time 
(Oissing I 966b; Hannaja 1917b. 1979a). fie /vella costifera is greyer and the excipulum 
is not yellow brown, Specimens o f H. costifera from Norway (RK) arc typical except 
for a s trong bro wn pigmentation (sec also Dissing I 966b). The ribs o f H. coslifera arc 
blunt and often more widely spaced than in H. acetabulum, but rare specimens otherwise 
typical of H, acetabulum with blunt ribs have been examined. Helvella costi/era also 
fruits later (Oissing 1966b), but the collections rererred to th is taxon rrom North America 
overlap with later collections of H. acetabulum. The two taxa are tentatively retained, but 
more correlating fea tures are required. Helvella lillicolor (q .v.), H Iryperborea (q .v .). 
and H. robl4Sta (q .v.) are a lso close and are distinguishablc by characters discussed in 
the notcs under those laxa. 

flelvella gnseoalba was described by Weber (1972) as distinct from H. costi/era 
(which was not recognized from Non h America) on the basis or pale grey hymenium and 
lack o f pigmentation in lhe ecwl exci pulum. Al though Haffner (1 987) veri fied the 
differences in excipulum pigmentation pattern in the type specimens, he quest ioned the 
usefulness or this character in spec ific del imitation. Our observations support Haffners 
concept of H. costi/era. 

Collections Examined : CANADA: Yukon Ttr rllo ry: KJuane Lake. Ahti (23071) 
1967. H, Albtrla: Shaw Lake near Lac La Biche, Abbon (SA IOO) 07 15 1989, SA; 10 km south of 
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uduc, AbOOn 07 8 1979. At T A 8264. USA: Alaska : Eklutn:J. Lake nonh of Anchoragt:. Kempton 08 
11 & 241963.0713 1966.0824 1911, WK 1536, 1537,4013, 5202. Washin gron: Friday Urubor. 
San Juan Island, Snmtz (SlZ 12380) 06 4 1961. \VTU. Ida ho: Rackliff Creek. Idaho Co .• Cooke 07 6 
1947, W$P 30 103. MIchigan : Grapevine Point, Douglas Lake. Cheboygan Co" Smith (NJS 982) 06 
10 1968, MICI" (hololype of H. griseoa/ba). NO RWA Y: neat Bodo. Nordland. Johnson 07 I 1983. 
RK . S WEDEN : Uppsala Botanic Ganlen, Fries. UPS (holotype of Paiza e(mota). K (isotype). 
E:ulccata : Fungi Exsiccali Succiei Prnescnim UpSlllicnses. 2061, Uppsal3. Swroen. Nannfcldt (9956) 
07 9 1948. s,n. Hef~'('IIQ cosrijera. S. K. 

He/vella crassitunicata N.S. Weber, 1975. Beihefie Nova Hedwigia 51: 27. 
Type Material : Holotype MICH, examined. 
Fig. 52. 
Apol heci um : 4-50 mm diam., 3-33 mm high (up to 100 x 60 mm fresh), deeply 

cupulate. margin inrolled init ially, expanding to shal lowly cupulate or somewhat reflexed 
at maturity, hymenium medium to dark brown fresh, when dried dark brown to blackish 
brown, smooth to slightly undulate-rugose, exeipular surface mediwn to dark brown, 
sometimes pnlcr at basal region, pubescent 10 densely pubescent. ribs extending onto 
basal half of excipular surface (r.uely extending only slightly onto cxcipulum). S tipe : 2-
20 x 2- 13 mm (up to 50 x 40 nun fresh), flaring and merging with apolhccium, medium 
brown 10 pallid (especially at base), finely pubescent to pubescent, ribs indistinct to 
prominent, rounded. widely separated , may be bifurcate branched, but with no 
anastomosis between ribs, sulcate and internally solid .. Asc i : 350-400 x 17-20 ~m , 
aporhynchous. Para physes: 5.4-8.8 ).Lm diam. at apex, dimorphic, most thin-walled, 
terminal cell in some becoming elongated and thick-walled, clavate, expanding gradua lly 
to apex , o ften slightly irregular, temlinal cell of Ihin-walled paraphyses 67-94 )lm long, 
tennif'k1 1 cell of thick-walled paraphyses 235-300 )llll long, pale brown 10 brown, 
contents finely granu lar, wall s of thick-walled paraphyses pigmented. Ascosporcs : 
22.7-27.6 x 12.6-14.6 ).L1ll, broadly ellipsoidal or ellipsoidal to subcylindrieal , hyaline, 
smoolh, with SEM fine ly rugose, uniguttulate. 

Ha bitat: Single, gregarious, or subcacspitose on soil under conifers. Associated 
trees: Picea sp., TSfiga men ensiana, Pseudo/suga menziesii. and Thllja pliCQla. Fruil ing 
from May 20 in WA 10 October 13 in WA. 

Distribution: Endemic to the interior and coastal mounta ins of northwestern North 
America. but rare, from AK, Be, and WA . Not known outside the study area. This 
species is newly reported from Be. and its occurrence in AK (Weber 1975) is 
confimlcd. Map 16. 

No tes : Thi s species is unique in the family in its thick-walled paraphyses, and has 
the largest ascosporcs in the genus. Harmaja ( 1977b) di scusses the usefulness of the 
Icngth of the tcrminal cell of the paraphyses. Although this character is o f limited value 
fo r some taxa, the thick-walled apical cell o f the paraphyses of H. cmssifUllicala are the 
longesl in the genus. The apical cell of the more nu merous thin-walled paraphyses is 
much shorter and within the usual range for the genus. The thick-walled paraphyses of 
H. crassilllll ica la are simi lar 10 the setae of Rhizilla Imdulata (q . v.). Both are thin-walled 
at the apex, pigmented, and aseptatc. Sclne of Rhizina are longer and arise below the 
hymcnium. The aporhynehous asca l base and gross morphology suggest an affinity to 
II. lellcon/elaena (q .v.). Helvella crassitlillicala can be distingu ished by ascocarp colour, 
stronger pubescence of Ihe exc ipular surface and s tipe. and more pronounced ribbing of 
stipe and cxcipular sur face. flelvella pocillum Hannaja (nol examined) is reported 10 
have very large ascospores similar to I-J. crassilfmicatQ, but lacks th ick-walled 
paraphyses (Hannaja 1976a). Specimens reported by Kempton and Wells (1970) as fl . 
leucomelaella are referable to this taxon as suspected by Weber ( 1975). 

Collec tions Examined : CANA DA: British Co lumbia : Mount Abboll near Marian 
Lake. Glacier N.P .• Shoemaker 086 1963. DAOM 109231 : Trail to Glacier crest. Glacier N.P., 
Shocmnker 08 4 1963. DAOM 109227. 109230: Ha il to Great Glacier. Glacier N. P., Shoemaker 08 I 
1963. DAOM 109228. 109229 : Diamond I-lead, Garibaldi P.P .. Abbon (SA 1029) 08 18 1994, SA; 
Cypress Bowl ncar Squamish. Abbott (SA 1028) 08 18 1994, SA. USA: Aluk. : Turnagain Pass, 
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ScwMd Highway. Kemplon 07 21 1970.0827 1970, WK 4517, 4518, 4K09. Wuhinglon : l.k>gachlCl 
Peak. Olympic N.P .. Smith (2745) 09 27 1935. MICH: Pierce Co .• A.H. Smilh, MICH (hoIOlype); 
base o f Carbon Glac ier, Moun! Rainier N.P .• Tschudy (Snyder 103) 05 20 1934, WTU ; Mount Ramier 
N.P .. Smith (29746. 30598. 40017. 40875. 40916) 08 2 & 2S 1948. 09 20 & 10 12 & 13 1952. 
MICH: Gn.'l'T1 Lake. Rainier. (SI:£ 7604), WTU; Iron Butte. van de Bogart (FVB 3794). \VfU: Buck 
Creek arc:t, vAn de Bogart (FVB 191 5) 07 16 1973. \\'lU; unknown. OS 2 1948. WTU 3803. 

Helvella Iryperborea liarmaja, 1978, Karslcnia 18: 57. 
Type J\ia leri al: Holotypc H, exa mined . 
Apo th ec lum : 10· 18 mm diam., 5· 10 mm high, cupulate, latenslly compressed 

initia lly. margin inrolled initially, hymenium dark brown when dried, smooth to s lightly 
undulate-rugose. excipular surface dark brown near margin. medium brown below to 
yellowish brown at base, pubescent to densely pubescent. strongly ribbed. ribs blunt , 
single or bifurcate branched. no anastomos is between ribs, extending onto basal quan cr 
to two thirds of excipular surface. Stipe: 15-19 x 3-6 mm, flared at apex, equal below, 
medium brown at apex to medium or light yellowish brown below when dried , 
pubesccnt, vcstiture darker than background tissue, strongly ribbed, ribs blunt, branched 
and anastomosed, rarely lacunosc. internally chambered. Asci : 300 x 19 (immatu re). 
plcurorhynchous. Paraphyses: 4.1-6.9 )lm diam. at apex, tenni na l cc1l30AO)l1ll long. 
clavate, enlarged gradually to apex, pale brown to brown in mass, contents finely 
granular. Ascospores : 16. 1-17.8 x 10.1-1 0.9 J.un (inullature). broadly ellipsoidal. 
hyaline. smooth, uniguttu late. 

Habirat : Gregarious on du ff in coniferous woods. Associated trees: Picea sp. and 
TSlIga sp. Co llected only on July 28 in A K. 

Distribution: Rare in northern coastal regions from AK. This spccies is newly 
l'l..jX)rted from Alaska and signi ficantly extends the range westward in Nonh America. 
Previously known only from northeastern Nonh America (Hanllaja 198 1) and northern 
Europe (Hamlaja 1978, 1979a). Map 13 . 

No tes : Hannaja (l979a) suggests thi s s}X-"Cics is closest to H. coslifcra (q .v.), but 
H. acelllblllum (q.v. ) and H verruculosa (q .v.) arc equally close. Although immature, 
the specimens from Alaska are otherwise identical to the Type CollccTion from Finland. 
The twO ascocarps were pan of n larger co llection of H. IClicomelaclla (q .v.), but are 
easily separated by their pleurorhynchous ascus base, in addition to the prominent. 
slender, di stinctly ribbed stipe with dark pubescence and medium brown ascocarp. 

Colleelions Exam ined: CANADA: Newfoundland: Labrador. nonh end of Astray Lake. 
southeast of SehelTervillc. tl,UJdnen (67-t371) 08 4 1967. TUR 6627 1. SA: Alaska : Ill'ar 1·lope. 
Kempton 07 28 1968. WK 1542b. FINLAND: Juuma . Kuusamo. Harmaja 08 27 1970. H (holotypc). 

Helvella leucomelaella (Persoon) Nannfeldt, 1941 , in Lundell and Nannfcldl 
Fungi Exsicc3ti Succ ici Pmesidium Upsa liensis Fasciculata 19-20: 2 1, no. 952 . 

• Peziza leucomelas Persoon, 1822, Mycologiea Europaea I: 2 19. 
=Helvella cOil/ usa Hannaja, 1977, Karstenia 17: 43. (holotype 11 , examined; 

isotypc C, examined). 

raj-Ie/vella solilaria sensu Dissing I 966b; non H. solilario P. Karsten. 
=Helvella pedllfll:ulala Hamlaja. 1978. Karstenia 18: 57. (holOlype OUL U, 

examined). 
=Acetobula calyx Sacca rdo. 1873, Mycologieae Venctae Specimen p. 168 . 

(holotypc K, examined). 
=Peziza debema ii ROtlmcgl.lcrc, 1882, Revue de Mycologic 4: 156. (syntype K , 

examined). 
=Hel\'clla me/a/cuca Rifai , (specimen labeled type at K, examined, but no reference 

found to this spec ies in Ri fai 1968 or in Index of Fungi). 
(additional synonyms see Dissing 1966b). 



68 

Type Material : Lectotype selected here: L 8945-6. Herbarium Persoon, examined. 
Figs. 3a, 20, 50. 
Apothecium : 4-60 nun diam., 3-34 mm high (up to 70 mm diam. fresh), deeply 

cupulate, initially subglobosc and nearly c losed , margin expanding at maturi ty 10 
shallowly cupulate, often becoming split and somewhat reflexed, occasionally laterally 
compressed when immature, cups rarely irregular and repand when growing in clusters, 
hymcnium dark brown to grey brown fresh. rarely with paler regions, when dry dark 
brown to blackish brown, smooth 10 s lightly undulate-rugose, excipular surface brown 
to dark brown a l margin , pallid brown below, white near base, pubescent, ribs absent or 
extending onto basal quarter onJy. Stipe: 1-20 x 1- 15 mm, expanding and mergi ng with 
apothccium, below equal or base rarely sl ightly enlarged, wh ite, finely pubescen t, 
sparingly ribbed. ribs broad and rounded, internally sulcate and solid or chambered. 
Asci : 225-330 x 14.6-20 ~m. aporhynchous. Paraphyses : 4.9-9 ~m diam. at apex, 
terminal cell 144- 145 ~m long, clavate, enlarged gradually to abruptly at apex, pale 
brown to brown, contents fine ly granular. Ascospores : 18-24.2 x 10.9-1 5 ~Im , 
broadly ellipsoidal to ellipsoidal, hyaline, smooth. with SEM finely rugose to smooth, 
uniguttulate. 

Habitat: Solitary, gregarious, subcaespitosc, or SCc1ltered and numerous on bare 
soi l, moss. or litter in coniferous woods. Associated trees: Pill/IS COlllarta, Pinus 
poI/derosa, Abies lasiocarpa, Picea glauca, Picea el1gelmallllii, Pseudolsllga menziesi;, 
writ occideJ1talis, Tsuga heterophylla, Thuja plicQlo. Populus tremuloides. and Alnlls 
telJllifolia . Associated shrubs: Alnus crispa. Acer glabrum. Mellziesia /errugillea, and 
Jllllipems sp. Frui tins, from Apri l 23 in WA and BC to September 3 in AB. 

Distribution : Widely distributed in montane regions from AK, BC, AB, \VA, 10, 
OR, and WY, Newly reponed from WY . Also distributed in eastern North America 
(Weber 1972), South America (Dissing 1966b), Europe (Dissing 1966b, HMfncr 1987; 
CaJonge and Arroyo 1990), north Africa and the Middle East (Dissing 1966b; Nemlich 
and Avizohar-Hershenzon 1972, as Pa.tiIlO leucomelas), Asia (Kerf and Zhuang 1991 : 
Waraitch 1976, as H. solitaria) and AUs1.r3iia (reponed here based on the specimen 
labeled H. melaleuca). This spec ies has the broadest global dislribution of any in the 
genus, and is the on ly one found in South America. Map 12. 

No tes: He/vella con/lisa, allhough recognized previous ly by Abbott and Currah 
(1988) and others (Hannaja 1977a), is considered a synomym. The species, originally 
treated as H. soliraria by Dissing ( 1966b) and described as the new species H. con/lisa 
by Hannaja ( 1977a), was separated from H. leucomelaena on the basis of ascocarp size, 
prominence of stipe, spore size, and fruiti ng time. Ascocarp size is a dubious character, 
as recognized by Dissing (I 966b), and may reflect degree of maturity or differences in 
cnvironmental condit ions. Stipe development may vary with individua l and habitat. 
Large collections of H. leucomelaellu show wide variation in ascocarp size and stipe 
prominence and cover a range of features typical for H. letlcomelaella sellSlI stricto and 
H. (:oll/usa. Stipe morphology varies in collcc tions of other spec ies including N. solitaria 
(q, v.) and N. elastica (q .v.). Our examination oftypc material showed that spores of H . 
cOli/usa arc slightly shorter than H. leucomalaena, but width showed the same range of 
varint ion, contrary to that reported by Dissing ( 1966b) and Hannaja ( 1977a). A number 
of collections with rather small spores were found, but other features did not correlate 
with those expected for H, cOil/usa. Since the spore s ize difference is very sli ght and nOI 
correlated with other features of importance, it seems reasonable to aecept a slightly 
greater range o f variation for one widely di stributed and variable spec ies, Hannaja 
(1977a) suggests that H. con/usa may have a slightly later fruiting time than H . 
leucomelaena, although the type collection is from May. A number of collections from 
nonhwest Nonh America were examined from July and August. One from August 
(ALTA 8290) is typical fo r H. leuc:omelaena (sellSu stricto) in all other respects including 
large ascocarp size, spores up to 23 ~m long, and shon indistinct stipe. Fruiting lime, 
especially in montane envirorunents, varies with environmental condi tions, even for 
typica lly vernal species. Unusual fruiting times arc also known for H. macu/ata (q.v.) 
and H. acetabulum (q .v.). Specimens referred to H. leucomelaena by Kempton and 
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Wells (1970) represent Ii. crassilllllicala (q. v.). while specimens described as H. 
solitario are H. lelicomelaellQ. 

Helvella pedullcu/ata is a synonym for similar reasons. Harmaja ( 1978, 1979a) 
distinguished the species as having shoner ascosporcs, a well differentiated stipe. and 
slightly denser pubescence on the cxcipular surface. In fact , the table in Hannaja (1979a) 
showing key distinguishing features provides a good indication of the similarity between 
the three lnXa (H. leucomclaena. Ii. COIl/usa, H. pedu"culata). The differences noted 
there, including detai ls of the excipulum. are not diagnostic in these taxa . 

The 1c..."Clotypc of H. leucomelae1la, chosen from several excellent collections in the 
Persoon Herbarium. Leiden, is consistent with the description above in a1l details. 
He/vella leucomelaella (sells u lato) is characterized by the short, white stipe wi th well 
separated blunt ribs which do not ex.tend noticeably onto the finely pubescent excipular 
surface, darkJy pigmcoted hymenium, relatively large ascospores, and aporhynchous 
ascll s base. 

Collections Exa mined: CANADA: Bril ish Columbia : Canal Flats. Funk 06 26 
1960. OAOM 82875; Lumby. BMdoni 05 28 1960. UBC F3398; Procter. linton 05 15 1978, UVIC; 
Joeel)'n Hill. highlands near Victoria. Ceska 04 23 1977, UVIC. Alber ta : ncar Nojnek. Abbott (SA 56. 
57.84) 06 24 & 29 1989. SA; Winfield. $tmnd 07 8 1975, ALTA 7342: Penstock Crcek, Jasper N.P., 
Cumh 08 29 1987, ALTA 8274; Moraine Lake, Banff N.r ., Sun il! 09 3 1980, UVIC: Mnnnot Crock 
basIn ncar Secbc. Danielson (RMO 309) 08 13 1972. ALTA 8290; Summit Lake tnlil. Wlltenoll Lakes 
N.P., Egger (73 1) 08 I I 1980. OAOM 17774 1. SA: Bertha Lake trail, Waterton Lakes N. P., Egger 
(602) 077 1980, OAOM 1777 19: Cmndell Lnke Imil. W:ucnon Lakes N.P .. Abbon (SA 322) OS 27 
1990. SA: Baucnnan Creek trail. Watcnon Lakes N.P., Abbot! (SA 335) 05 28 1990. SA: Uppcr 
Watenon Lake trail. Wnterton Lakes N.P .• Abbon (SA 340) 0528 1990. SA. On tu lo: Hallon Forest. 
Halton Co .. Ammirnti (JFA 8022) 05 18 1978. WTU. Qut bec:: southeast ends of John L'\ke and Dolly 
Lake. SchdTerville, Kall io & MlI.k inen 0728 1978. TUR 63428. Newfoundl and : Lnbrodor. northeast 
end Aslroy lake. soulheast of SchefTervilic. Kallio & Hcikkila 08 4 1967. TUR 53429. 66269. 66270, 
66272. SA: Ahs ka : Ekluln3 Lake nonh of Anchorage. Kemplon 07 13 1966. WK 1538. 1539: 
Hope road. Kempton 07 28 1968.0714 1970. WK 1542a. 4480; Twnagain Pass on Seward Highway, 
Kcmpton 08 27 1968, WK 1553. WaShington: Friday Harbor, San Juon Island, lsoaes (Is 1704) 05 19 
1962. WTU; Entint MOuntllins. Cheilln Co .. Ammimti (JFA 9400) 06 7 1987. WTV; CIt: Elurn pine 
flats. ISOlCS (Is 1738) 05 27 1%2, WTU: Cle Elum pine flats. 5tunl7.. (St7.. 123 10. 11709) OS 21 & 22 
1960, \VTU; Clc Elum pine flots, McCorkle (SIZ 11691) 05 15 1960. WTU: n~'ar Velm. Walters (1FA 
8499) OS" 1981. \VTU; Ewartsville. Whitman Co., Duran 05 1 1983, WSI) 67339: Kamiak Butte. 
Whitman Co., Cooke 05 17 1948. WSP 29343: WSU campus. Pullman. Sulzb3ch 04 23 1963. WSP 
53392: WSU campus. Pullman, Waldron OS 9 1963, WSP 51810; Boulder Lakc trail, (SI7. 8835) 08 2 
1954. \VTU; unknown. Snyder 05 5 1934. (Stz 10977) 0524 1959. WTU. Idaho: Priesl L3ke. Slipp 
0527 194 1. WSP 50807: Priesl River E:<pcrimental Forest. BOlUler Co .. A.H. Smith 07 5 1964, WSP 
54318; Ida Crttk, Priest River Experimental Fol"C:>;!. Slipp 06 I I 1942. WSP 55594: Coeur d'Alene 
Nl"Itional Forest. Shoshone Co .. Scates (1962) 06 30 1972. MJCH; Dry Creek bet'"-'ttn Troy and De.'U)', 
Cooke 05 1948, WSP 30 102; Laird Park. Lmah Co., Paden (JWP 515) OS 20 1967. UVIC: Payetlc 
Lake. Valley Co .• Smith (44737) 07 2 1954. MICH: Karney Lakes. Boise Co .• Trueblood (1029) 05 8 
1960. MICH: Idaho. English. WSP 23948. Oreg on : Bear Springs. Wasco Co .• Carson 06 3 1951. 
MI CH. W)'omlng: north Forie French Creek. Medicine Bow Mountains, Albany Co., Smith (35784) 
08 15 1950. MICH. ARGENT INA: La Plata. Ceppi 08 1936. ex Uerbario Spegazzini (2235) Musco 
Dc La Plata. TRTC. SWEDEN: Alvko.rleby parish nonhC3St of Gardskllr. Eriksson & LWldquislO6 30 
1965. K. F INLA ND: Kiiminki, KeskikyUt, Esteri & Ohenoja 07 2 1975, OULU (holotypc of H. 
pedunculata) . DENMARK: Klitmoller. nonhem JUI1Md. Toft & Dissing 05 15 1965. H. (holotype of 
H. con/usa). C (isotypc of H. con/usa). NETHERLANDS: Herbarium Persoon, L 8943-7. L 8945-4. 
L 8945-5, L 8945-6 (lectotype), L 8945-8. ITALY: Pado\'a, Snccardo. Herbarium Cooke 1885. K (type 
('If Acetabula calyx) , AUSTRALIA : K (holotype of H. melaleuca). Exslccata : RoumegueT"C Fungi 
Gallici Exsiccati , 2174, Algeria. Debcaux 04 1882. s.n. Pe:i:a dcbcauxii. K (syntype of P. debeauxU): 
KI}'Plogamae exSiec!uae. 1824. ncar Baden. Austria. De HOhnel. 1M.! 11963. 
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He/vella rohllsla S, P. Abbott. 1988. in Abbott and Currah. M yco13xon 33: 242. 
Type Materia l: Holotypc DAOM. examined; par3typc ALTA, examined. 
Fig. 25. 
Apolh ecium : 50-90 mm diam., irrcglliarly cupulalc or centrally depressed with 

margins rcflcxcd, hymenium when dry medium brown, undulate-rugose, excipulnr 
surface when dry while 10 pale brown, pubescent, prominently ribbed, ribs branching 
and anastomosing, extending to marginal region. St ipe: 30-50 x 30-50 mm, expanding 
and merg ing with apolhec ium, wh ite to pale brown, pubescent. prominently ribbed and 
Inc unose, ri bs branchi ng and anastomosing. intcmally chambered. Asci : 220-345 x 15-
19.3 )lm . pJeurorhynchous. Pa raphyses: 4.5-7.5 }.un diam. al apex, terminal cell 65-75 
}lm long. clavate. enlarged gradually to apex, pale brown in mass, contents finely 
granu lar. Ascos por es : 15-1 9 x 10.5-14 pm. broadly ell ipsoidal. hyaline, smooth. with 
SEM fi nely rugose, uniguttulate. 

Hab itat : Solitary on soil under deciduous trees. Assoc iated trees and shrubs: 
Populus balsamifera and Salix sp. The type locality is a dry hilly grass land with poplars 
and shrubs in mvines and gull ies. TItis habitat is unlike that of any other species of 
Heivellll examilll .. "ti in this study. Fru iting from August 30 to September I I in AB. 

Distribution : Rare in parkland regions. This species is known only from AR 
(Abbou and Currah 1988, 1989). M.p 14. 

Notes: The large size, robust promincnl ly ribbed stipe, strongly reflexed apolhecial 
margins, and autumnal fruit ing arc characteristic. Closely rclatf..xI species include H. 
costi/era (q.v.), H. w ric% r (q.v.), and H. acerabu/um (q.v.). Autumnal fru iting 
indicates a close relationship with H. cosfi/era, which differs in its grey coloralion. 
smaller stature, and narrower paraphyses. He/vella unicolor is similar in ascospore size 
and shape. but d iffers in size, colour. and excipular vesti lurc. He/vella acetabulum is 
more darkly pigmented with slightl y longer ascospores, and fruils earl ier. 

Collections Examined : CANADA: Alberta: Nose Hill area. Calgary. Dan ielson (RMD 
459) 08 30 1972. DAOM t43869 (hotolype); Glenmore Park. Calgary. Danielson (RMD 537) O? I I 
1972. ALTA 8291 (parolypc). 

He/vella solitario P. Karsten, 18 71 , Bidrag Kiinncdom af Fin lands NnlUr och 
Folk 19: 37. (unintcnt ional I/omen I/ovllm). 

e.Peziza solitaria P. Karstcn, 1869, Notiser ur Snll skapclS pro Fauna et Flora 
Fcnnica Forhandingar 10: 115. (illegitimatc, later homonym); non Peziza 
solita ria ScbwcinilZ. 

~flell'ella soli/aria, se"sll Dissing I 966b (=H lel/comelllena). 
=He/ve/la qlle/etii Bresadola. 1882, Revue de Mycologic 4: 211. (fide I-Iannaja 

1977. ). 
(add itional synonyms scc Diss in~ 1966b as fI. quelerii) 

Type Maleri a l: Holotypc H, exammed. 
Fig. 3b. 
Apothecium : 13·60 nun diam., 4-44 nun high (up to 120 x 50 mm frcsh), 

cupu lale. oftcn laterally compressed ini tially, often becoming bi lobatc. shallowly 
cupu late, or somewhat reflex.ed in age, margin sl ightly inrollcd initiall y, hymcnium grey 
brown to dark brown fresh, whcn dry dark grey brown to black ish brown, smoolh 10 
slightly lmdulalc-mgosc, cxeipu lar surfacc medium to dark grey brown al margin, base 
rypicall y paler grey brown to white, pubescent to densely pubescent, ribs absenl or 
cxtcnding very slightly ontO base of exeipular surface. Stipe: 7- 105 x. 2-50 mm (up to 
120 x 50 mOl fresh), equal or enlarged al base, apex flari ng slightly, white to palt: or 
grey brown, occasionall y dark grey brown at apex, finely pubescent to pubescent. highly 
ribbed or mrely wi th sparse ri bbing, ribs simple or branching and anastomosed, sulcate 
and internally sol id or with few chambers . Asci : 240-300 x 14- 18 ~Im , 
plcurorhynchous. Paraphyses : 7-8 J-im d iam. at apex , termin.11 ccll 89-144 pm long, 
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clavate, brown, contents finely granular. Ascosporcs : 17-21 x 11 -13.5 ~Im , bro.,d ly 
ellipsoidal, hyaline, smooth, with SEM fi nely rugose, unigliitu laic. 

Ha bitat Solitary or often gregarious to numerous and scauercd on gro und in soi l or 
li ner in coniferous. mixed, or occasionally deciduous woods. Assoc iatt!d tret-os: Piu."ll 
glauco. Picea e/lgelm(ulflii, P;"JL'~ comono, Pseudolsuga menzies;i. Abies gmlldis. Abies 
sp.. Tsuga Iteferophy lla, 7huja plicara. Populus Iremu/oities. Populus balsamifera. 
Bemlo papyri/era. and Alnus sp. Associated shrubs: Salix bebbiollO, Rosa sp., Lollicera 
ill"olucroro. and COnrfL'i slo/aniJera. Fruiting from April 19 in coastal \VA to October 4 
in eastern W A. April and May collections are known only from \VA and OR, June to 
August collections an; typical for AK, NWT, AB, MB, ID, and WY. 

Dis tri b ution : Widely distributed in borea l, montane, coastal, ::md arctic regions 
from AK. I \VT, nc, AB, SK, MS, WA , 10, OR, and WY. Also distributed in castem 
North America (Weber 1972. as H. queleli/) and Europe (Dissing 1966b. as H. qlleletii; 
1·lannaj. 1977; Hoffner 1987). Map 15. 

No les: C lose ly related species in the subgenus Leucomelae,rae include H costifera 
(q.v.) which is similar in colour, but distinguished by more prominent ribbing on stipe 
and cx.cipular surface and re latively broader stipe. Helvella hyperborea (q.v.) is similar in 
ascocarp shape, but can be distinguished by the prominent ribbing of the excipular 
surface and ascocarp colour. Helvella unicolor (q.v.) is casily distinguished by 
ascospore shape. Helvella solilaria is also similar to fI. leucome/aena (q .v.). which is 
aporhynchous and has la rger ascospores. 

This variable species may provide an indicalion of relationships between the 
subgenus LeucomeJae"ae and other subgenera. Small, cupulate specimens arc similar in 
many respects to species in the subgenus Cupulifo,.",ae ( I-/. cllpuJi/o,.",is (q.v.). which 
ncver allains a large size, has an unpigmented stipe, and lacks prominent ribbing on the 
stipe with the ribs always absent from the base of the cxeipulum and H cilillellsis (q.v.) 
which is a similar colour, but can be sepmnted by ascospore size as well as the chamcters 
mentioned above for H. cupu/iformis). Large specimens of fI. solitario are similar to 
members of the subgenus Helvella. The strongly ribbed. elongate stipe which is 
sometimes chambered. and thc brown somewhat reflcxcd apothecium arc reminiscent of 
H. maculala (q.v.) in panicular. 

Coll ectio n s Exa mined : CANADA: Nort hwest Terrl tor ltll : cast of Rcpulse Bay. 
Ohcnoja 08 4 1974, DAOM 155395; Bi\kcr Lake. Ohenoja 08 9 1974. DAOM 155395; Fon Smith. 
Loan 08 8 1950. DAOM 26 124. Brllish Columbia: Tetsa Ri ver P.P .. Abbot! (SA 229) 08 22 1989. 
SA: Kok.anee Glacier P.P. ncar Nelson, Harrison (6061) 07 II 1960. MICH; Gold Cn.-ck ncar Golden 
Ears P.P., Rabas 06 27 1971. USC F3392; Golden Ears P.P .. Redhead & Liu 06 7 1970. UBC F3393: 
Manning P.P .. Morrison 08 3 1963, UBC F3397. Alb('rta : Shaw Lake near Lae La Bichc. ,\bOOn (SA 
99,10 1.103) 0714 & 15 1989. (SA 362. 366) 06 22 1990. SA: Cross Lake P.P .. AbOOu (SA 1012) 
06 23 1994. SA: ncar Redwater, Currdh (SA 481) 07 6 1991. SA; Wagner Nannal Area. ,\ bbon (SA 
941. 1045) 07 6 & 09 4 1994, SA; Dcvonian Botnnic Garden ncar Oc\'on. Abbott (SA 443) 0615 1991. 
SA: Poplar Creek N:uural Area ncar Brelon. Osis (SA 811) 07 I I 1993, SA; forcstry Trunk road ncar 
Sundre. Abbou 07 19 1988, UAMU M565: Fish Creek P.P .. Calg:u)', Danielson (RMO 9 11 ) 07 25 
1973. ALTA 8295; Brown·Lowery Natural Area. Danielson (RMD 214) 07 29 1972. DAOM 1431'167. 
Saskat~h('l'l'8n: Prince Albert N.P., Zelmer (PA 133) 1994. ALTA. Ma nitoba: Russell. Bisby 06 
20 & 30 1921. DAOM 2068 10; Manitoba Agricuhural College. Winnipeg. Bisby 06 16 1925. DAOM 
206820: Birds Hill. Disby07 11927, 076 1935. DAOM 206809, 2068 19. USA: Alaska : M3tanuska 
Glacier. nonh of Palmer. Kempton 07 13 1964.07 18 197 1. WK 1546,5058: Eldutna Lake north of 
Anchorage, Kempton 07 2 1973, WK 5290; Thunderbird Falls. Kcmpton 06 27 & 07 5& I I 1960. 07 
10 t973. WK 1540. 1541. 1545.529 1; Thompson subdi"jsion. Anchorage, Kempton 0722 & 08 10 
1971. WK 5079.513 1: Erickson Gold Mine. GirdWood. south of Anchoragc. Kempton 08 17 & 09 3 
1968. WK 1543, 1544; POlter, Kemplon 09 II 1971. WK 5526. Washl neto n: Friday Harbor. San 
Juan Island. Brough (1s 58) 04 21 1957. \VI'U: Friday Harbor. San Juan Island. Stuntz & Isaacs (Is 
t703). WTU; Seaulc, Grccnc (Snyder 122) 05 1929, WTU; W3Iemuin woods. Redmond, StUIII.l (51'! 
21769) 04 19 1981. WTU; Watcrmain woods. Redmond. Jones (SLB 289) 01 1 t974. WTU; caslem 
Washinglon, Chihan (SIZ 19075) 105 1975. \VI'U: Lower Tahoma 3t Fish Creek. Stuntz (StZ 3902) 08 
9 1948. WTU: Gold Creek campground. van de B<lgart (Stz 13496) 04 30 1966. WTU; soulhwest or 
Fon Lewis. HcUya (Stz 7364) 05 14 196 1, WTU: ASpus Centre, MllSford (Stz 16672) 06 25 197 1. 
WTU. Id.aho: southwest of McCall . Miller 07 14 1964. WS P 54644; COYOIi: Cu.'ck, Owyhee Co .. 
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Trueblood (2174) 07 6 1963. MICH. Oregon : Hood Ri\,c.. .... Kk'nholz 05 16 1933, wSP 15136. 
Wyoming: Moose, Teton National Forest. Teton Co .. Cain 07 1 1955. TRTC 3 19 11 : Medicine 80\1.' 
National FoteSt. Albany Co., Kanouse 09 5 1923, MICH. New York: cast of Lewis, Essex Co., Cain 
06 15 1968, TRTC 459 19. NO RWAY: 0Slfold, Krnkcroy. Fuglcvik. Kirkcbakkcn. Krislianscn 06 7 &.: 
20 1987. RK 87.10. FINLAND: Mustiala. Kan;ten (PAK 3288) 09 21 1866. H (holol)'PC). 
RUMANIA : MUlenia. district DamboviI3-0adulesli. Racovit7.a & Savulcscu 07 5 1944, IMI 28970. 
Exsicta lS: Ellis and Everhardt's Fungi COlurnbiani. 180 1. Stockton, Kansas, USA. 8anholomcw 06 3 
1903. s.n , Acetabula Ilu/garis, K.., WSP 2: Fungi Oakotenses. S02. Nyland's Grove, Kulm. NOM 
Dakota, Orcnd:lc 07 4 1922. S. n. Acetabula \'Ii/garis. WSP 23419. 

He/vella IInic%r (Boudier) Dissing, 1966, Revue de Mycologic 3 1: 219. 
-.Acelablila Imic%r Boudier, 1917, Bulletin de In Societe Mycologique de 

France 33 : 14, plate 22 Figure 3. 
Type Material: Neotype PC (se lected Di,ssing t 966a), examined. 
Figs. 3c,d. 
Apo,hecium : 4-22 mm diam., 2-18 mm high (up ' 0 52 x 30 mm fresh), deeply 

cupulalc, becoming shallowly cupulate or somewhat repand, margin inroUed initially, 
expanding to slightly reflcxed at m:lIurity. hymenium medium to dark brrcy brown fresh, 
when dried blackish brown, smooth initially, typically becoming somewhat wldulate­
rugose at maturity, excipular surface medium to dark grey brown, typically sl ightly paler 
than hymenium. when dried medium to dark brown, depsely pubescent to vi llose, ribs 
absent or extending ontO basal two thirds of excipular surface. Stipe : 2- 16 x 1-9 mm 
(up to 27 x 17 mm when fresh), equal , tapered to base, or base enlarged, white to cream, 
when dry cream to brown, finely pubescent to pubescent, sparingly ribbed or fluted 
when immamre, becoming prominently ribbed at maturity, ribs blunt, sulcate and solid 
or with few chambers. Asci : 16.7- 18.8 J..lm diam., plcurorhynchous. Paraphyses : 
4.5-6.6 ~un diam. at apex, tenninal cell 8 1-170 J-lm long. clavate, enlarged gradually \0 
apex, pale brown, contents finely gnlnu lar. Ascospores : 17.4-20.8 x 13. 1-1 5.2 J-llll , 
very broadly ellipsoidal , hyaline, smooth, with SEM finely rugose, uniguttu late. 

Habiral : Gregarious to scattered on soi l in mixed woods. Associated trees: Betula 
papyri/era. Alnus lefllli/olia. Populus lremuloides, Populus balsamifera, and Picea 
glal/ca. Associated shrubs: Salix discolor and Viburnum edule. Found In the study area 
only on August 7 in AB. 

Distribution : Rare in ooreal forest region east of the Rocky Mountains from AB. 
This spec ies is newly reported for 'onh America. Also distributed in Europe (Dissing 
1966. , b). Map 12. 

Notes: The species, as described here based on orth American collections, differs 
from the type collection and other European collections in scveral respects. European 
collections have a finely pubescent excipulum, although Dissing (1966a) described loose 
tufts of fascicled hyphae projecting from the outer excipulum, which were also observed 
here. European collections al so have an earlier fruiting period from Ma.n::h to May 
(Dissing I 966b). European and Nonh American specimens possibly represent distinct 
varieties or species, but the similarity in ascocarp morphology and the distinctive broad 
ascospores suggest they are conspeci fic. More collections from North America and fresh 
co llections from Europe should be examined to provide a clear concept of thi s taxon. 
Helvella wlicolor is similar to H. solilaria (q.v.) and shares the overall ascocarp 
morphology, and in both species the stipe varies from slender and sparingly ribbed to 
robust and di stinctly ribbed. They differ in ascospore size and shape, and lhe ribs which 
extend OntO the excipulum in Helvclla ullicolor. H. Imicolor is similar to H. costifera 
(q.v .), H. acetabulum (q.v .), and H. verruculosa (q.v.). Helvella costi/era shares the 
b'Teyish colonttion of fresh specimens and blunt ribs of stipe and excipulum. He/vella 
acelObllllim shares the brown coloration seen in dry specimens, but H. 1I,,;colol" lacks the 
yellow pigments o ften seen on excipular surface and stipe. Both species have less 
pubescence on the excipulum than the specimens described here. H. vemlculosa shares 
ascocarp coloration, smaller size, less pronounced stipe, variable degree of ribbing on 
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cxcipular surface, blunt ribs, and densely pubescent exc ipular surface. He/vella fmic%r 
is found in boreal regions with a more southerly distribution than the arctic and alpine H. 
vernlcu/osa . Very broad ascosporcs arc also seen in II. rabus/a (q.v.) and H. aesfivalis 
(q.v .). 

C ollections Examined: CANADA: Albe rta : NOIikcwin P.P .• Abbott (SA 13 1. 132. 
135. 139) 087 1989. SA. FRANCE: commune de Savigne, Vicnnc. Grcici 04 22 1927. PC (ncolYPC): 
France. Rioussci 03 1974. K. 

He/vella verrucu/osa (Saccardo) Hannaja. 1978. Karslenia 18: 57. 
e Geopyxis verruclIlosa Saccardo, 1889, Sylloge fungorum 8: 68. (Ullintenlional 

/l o men 1I0vlml). 

-Peziza vernlcli/osa Berkley and Curt is, 1860, Proceedings of the American 
Academy of Arts and Sciences 4: 127 (illegitimate, later homonym); non 
pezjzu vermclllosa Weinmann, 1827, Syllogc plant. nov. 2: 111.; nee Peziza 
vemlculosa Berkley and Broome, 1875, Jou rnal of the Linnean Society 
London 14: 105. 

=Helvella arctoa/pina Hannaja. 1978, Karstenia 17: 58. (Holotype 0 , examined). 
=fle/vella dryadophila Hannaja. 1978, Karstenia 17: 58. (Holotypc 0. examined). 

Type Material: Holotype K, examined; isotypc FH. 
Fig. Ila,b. 
Apolhecium : 8-30 mm diam., 3-1 4 mm high. cupulate, margin inroll cd initially, 

expanding at maturity. hymeni ulll when dried blackish brown to black , smooth to 
slightly rugose. exc ipular surface dark brown at margin, pale brown to yellow brown at 
basco densely pubescent, margin villose and somctimes with distinct white hairs, base 
pubescent , with ribs ex.tending onto basa l hal f of excipular surface. Stipe: 5 x 6-9 nun , 
nearly equal to tapered to base, when dry white to cream or rarely pale brown at apex, 
pubescent to finely pubescent, distinctly ribbed. ribs sharp or blunt wi th little branching 
and anastomosis. sulcate and solid o r wi th few chambers. Asci : 250-300 x 14-16.7 ~Im. 
pleurorhynchous. Paraphyses: 5.1-7.7 ,.un diam. at apex , apical cell 32- 124 ~m long, 
clavate, gnldually enlarged to apex, pale brown to brown, dark brown in mass, contents 
fi nely granular. Ascospores : 17.8-22. 1 x. 11.8-13.5 ~m , broadly ellipsoida l, hyaline, 
smooth, with SEM finely rugose, unigutlulatc. 

Habitat: Solitary 10 gregarious or scattered and numerous on soil or humus wilh 
low shrubs in tundra. Associated shrubs: Sa lix reticulala, Salix arclica, Vacd llium Vilis· 
idaea, Cossiope sp .. and Dryas integrifolia. Fruiting from July 30 to August IS in NWT. 

Distribution : Widely distributed in arctic and alpine tundra regions in nonhem 
areas from NWT and AB. This species is newly reponed for Nonh America. 
Circumpolar distribution in Nonh America, Europe (Hannaja 1977b; Schumacher and 
Mohn Jenssen 1992; as H. arcloa/pina), and Asia (Hannaja 1979a). Map 13. 

No tes : This species is most simi lar to H. aestil'alis (q.v. )(see no((.'S under that 
spec ies), fI. coslifera (q.v.) and H. acetabulum (q.v.). Oiss ing (1966b) and Pfister 
(1977) considered it an arctic fonn of N. acetabulum, but Harmaja recognized distinct 
species. Hamlaja (1978, I 979a) verified the status of Geopyxis vemlculosa Saccardo as 
a valid species closely related to H o,.cloalpina and H. d'yadophila. Unfortunately, the 
problem was complicated by Hannaja's (1977b) description of the twO new species from 
arctic collections. On examination of holotypes, fI. vermculosa is the oldest valid name 
fo r this arctic and alpine taxon, with H. orcJoolpilla and H. dryadophila considered 
conspcci fic. In fac l, the table in Harmaja (I977b) listing pertinent di stinguishing 
chamcters is more useful if the three species are combined. 'nle features used by Harmaja 
to separate H. vermcu/osa, H. arc/oa/pina, and H. dlyadophila include spore size and 
shape, details of the excipulum in cross section, and length of the tcnninal cell of the 
paraphyses. All of these are variable in other species of thi s genus and no correlation was 
found that would make separation possible. fie/vella acetabulum and H. costifera are 
larger and havc more prominent stipes. more pronounced ribbing and anastomosis of 
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ribs on the excipular surface and stipe, finely pubescent cxcipulnr surface, and tempenne 
di stribut ion. 

Collections Examined: CANADA : North west Territori es : Blister Hill Cn."d: delta 
ncar Hazen Lake. Ellesmere Island. Powell. 07 30 1958. DAOM 67088: Skeleton Creek "onh of Hazen 
camp. Ellesmere Island, Forest 08 10 1962, DAOM 91 S75; southwest of Hazen camp. Ellesmere Island. 
Savilc 0730 1962. OAOM 9 1574: Fox valley southwest of Hazcn camp. Ellesmere Island. Savi lc: 0730 
1962. DAOM 91576; Tanquary Fjord, Ellesmett Is land N.P., Richard.<; (79) 07 26 1994, ALTA: 
Bathurs t Island, Bissell 08 6 & IS 1977. DAOM 165336. 165335: Slanwcll-FIClchcr Lake, SomeI'SCt 
Island, Savilc 08 II 1958, DAOM 60267: northeast of Repulse Bay, Ohenoja OB 5 1974. OAOM 
159682; southeast of Repulse Bay. Ohcnoja 08 4 1974. DAOM 155308: C01'3I 1·l:ubor. Southampton 
JsJond. Cody 08 6 1948. DAOM 20767: Coral Harbor. Southampton Island. Savilc 08 15 1959. OAOM 
67075: Longslaff Bluff. Baffm Island, Panndcc & Seaborn 08 7 1967. DAOM 117583: ncar Melvin 
BIIY. Rllnkin Inicl. Ohenoja 08 12 1971. DAOM 159712. Alberl . : Cardinal River Di vide rK'3I'" 

Cadomin. Annen (SA 624) 08 1982. SA. SVALBAR D: Gips\'i ka. Currnh 08 15 1988. ALTA 8308. 
NORWAV: Lorn. Oppland. Eckbl3d 08 29 1957. 0 (holotype of H. d1)@philll); Eidfjord. Honbl:md, 
Eckblad OS I 1959. 0 (holotypc of II. IU"Cloo!p{na). USSR : Russian S.F.S.R .. Magadan obI.. 
Chukotski Pcninsuill. Araknrnachcnc Island. Bcring SI1'3it. Stony Hills. Wright 08 It 1855, K (holotypc 
ofGcop),xls l"t!rm culuJ.'u). 

E xtralimital Species 

Helvella oblongispora Hannaja, 1978, Karstenia 18: 57. 
Type Material : Holotypc C, examined. 
Fig. 24. 
Distribution : H. oblolJgispora is known from Europe (Hannaja 1978, 1979a. 

1982; Haffner 1987) and As ia (Cao el al. 1990). 
Notes: T hi s species d iffers from H. lellcome/aella (q.v.) in having a paler brown to 

ochre brown apoli1eciuID and morc prominent ribbing on stipe and basa l third of 
excipular s urface. He/vella ob/o"gispora resembles H. fmie% r (q .v.) in gross 
morphology. but can easi ly be separated by colour. cxcipulum vcstiture, ascal base, and 
ascospore shape. 

C ollection s Exa mined : GERMA NY: ncar Rivcr lsar. Munich. Einhcllingcr 07 23 1969. 
C (hololypc). 

He/vella II/villellii Hannaja . 1979, Karslenia 19: 4 2. 
Typ e Materia l: Holotypc H, examined; isolyt>C OULU. 
Distribution: Known on ly from Europe (Hannaja 1979a). 
No res: Thi s species is tentatively accepted. Companttive studies are 1lC\..-ded to 

clearly delimit thi s taxon from He/vellll so/i((l ria (q.v.), fI. alpeslr;s Boudier (see Haffner 
1987). and H. dovre"s;j' T . Schumacher (Schumacher 1992; Schumacher and Mohn 
Jenssen 1992). 

C oll ection s examined : I: INLANI): pro\!. EnOnlckiOn LaJ'lJ'l i. ('!3r. Enontckl(1. Kilpisjl1rY •. 
Ibrmaja 08 25 1979. ~I (holotypc). 

Hell-ella Subgenus Macropodes (Diss ing) S.P. Abboll comb. nov. 
~Hel\le"a section Maeropodes Dissing, 1966, Dansk Botani sk Arkiv 25: 62. 

emend. Haffne r, 1987, Beihcfte lUr Zeitschrifl fil r Mykologie 7: 92. 
Type S pecies : He/vella macropus (Persoon : Fries) Karsten, 1870, 100iscr ur 

Sallskapets pro Flora ct Fauna Fennica FOrhandl ingar II : 224. (Monotypic). 
Ascocarp : stipi tate, cupu late to discoid; hymenium brown, smooth : excipular 

surface brown to grey brown, densely pubescent to villose, lacking ribs: stipe equal or 
tapered at apex, brown (0 grey brown, densely pubescent to vi ll ose. tcrete to shallowly 
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flUlCd, internally sol id . Asci : plcurorhynchous. Ascospores : subfusoidal to 
ellipsoidal. smooth to verruculosc. with SEM distinctly verrucose at maturity. wi th 
numerous small isolated pointed warts. triguttulalc or rarely unigultulatc. with large 
ccmrai subglobose o il guttule and typicall y two smaller globose polar gultulcs . 

Notes : Haffner (1987) restricted the seclion Macropodes to one species. fI , 
macropllS , (based on subfusoi dal and Lrigultulate spores which are verrucose at 
maturity) . The spores nre often subfusoidal , hut some spores in each mount are more or 
less ellipsoidal. These ell ipsoidal spores, and some of the subfusoidal ones, typically 
possess only onc large ccnlm1 guuulc typical o f H e/\'e/Ja. In fact . in some collections the 
uniguttulate spores outnumber the triguttulate ones. Ascospore omamcnl81ion as 
observed with SEM shows mature spores of H. macropus with numerous small , poinled 
spines (Figs. 53-56). However, submalurc spores in the same apothccin can be fi nely 
rugose (Fig. 57) and virtually indistingui shable from the pattern of ornamentation seen in 
all other members of the genus (Figs. 45-52). Other species of section Macropodes 
(sellsu Dissing 1966b) arc referred to subgenus Cupuliformae here. The genera 
Macropodia and MaCrO!iCyphlLf were establi shed with H. macropus as type. recognizing 
the taxonomic iso lation of this species. 

He/vella mocropus (Persoon : Fries) P. Karsten, 1870. Notiser ur Sall skapcts pro 
Flom ct Fauna Fennica FOrhandlingar I I : 224. 

~Peziza mao'opus Pcrsoon : Fries, 1823, Systema Mycologicum 2: 57 . 

• Peziul macropus Persoon. 1796. Observationes Mycologicae 2: 26. 

!i:.Cyathipodia macropus (Persoon : Fries) Dennis, 1960, British Cup Fungi, p . 
7. 

=Peziza subclavipes \V . Phillips & Ell is, 1887. in Ellis and Everhart, North 
American Fungi, Number 985. (Lectotype selected here: NY, Newfield. New 
Jersey, USA, Phillips (3651) 06 6 1882, examined). 
~Pax;"a subclavipcs (W. Phillips & Ellis) Seaver. 1928. The North American 

Cup-Fungi (Opercul . le.), p. 206. 

rJ!Macropo<iia subclavipes (W. Phillips & Ellis) Rehm, 1904, Annales Mycologici 
(Berlin) 2: 35. 

=J-!e" 'ella macropus var. brevis Peck, 1902, Bulletin of the Torrey Botanical Club 
29: 74. (holOlypc NYS, examined). 
flJ J-!elvella brevis (Peck) Harmaja, 1974, Karstenin 14: 104. 
(additional synonyms see Dissing 1966b). 

Type Materia l: unknown (fide Dissing 1966b). 
Figs. 9, 18, 53-57. 
Apothecium : 5-35 mm dinm., 4- 12 mm high, deeply cupulate. expanding to 

shallowly cupulate or discoid in age, onen laterally compressed initi ally, margin inrolled 
initially, hymenium dark brown (fresh and dried), smooth, excipular surface light to 
medium brown or grey brown, sometimes with olivaceous tints, densely pubescent to 
villose. Stipe : 4-60 x 1-9 mm when fresh , equal or enlarged at base, apex typically 
tapered. light to medium grey brown, densely pubescent to villose, tcrete or flu ted over 
basa l half, tcrete to Slightly sulcate and internally so lid . Asci : 175-250 x 14- 18 J..1m . 
Paraphyses: 5-9.6 J..1m diam. at apex, clavate, enlarged gradually to abruptly at apex, 
J>.11e brown to brown in mass, contents finely bJf3nular. Ascospores : 18-25. 1 x 10.3-
12.2 J..1m , subfusoidal. hyaline, smooth to verruculose. with SEM distinctly verrucose 
with numerous small, isolated. pointed warts, triguuulate or infrequently uniguttulatc. 

Habitat: Solitary to gregarious on litter or soi l, infrequently on rotted wood, in 
dec iduous, mixed. or coniferous woods. Associated trees : Betula papyri/era, Altms sp .. 
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Picea glauco, Abies balsamea, and Thuja plicala. Associated shrubs: A/nus crispa and 
w nieem ill vo ilicrato. Fruiting from July 18 in Be to October 19 in \VA. 

Distribution : Widely distributed throughout boreal, montane, and coastal regions 
from AK. Be, AB, MS, WA. and 10. Also in eastern North Amcric.1 (Weber 1972; 
Rchm 1904, as Macropodia subclov;pes). southern Nonh America (Seaver 1928, as 
Po:cjllQ subclavipes), Europe (Diss ing 1966b; Haffner 1987), Asia (Dissing & NalUl fcid l 
1966; Liu elol. 1985), and Centrol America and the Caribbean (Dissing I 966b). Map 19. 

Notes: Vanalion in the distinc tive verrucose ascospore ornamentation is ill ustrated in 
Figs. 53·56. He/vella macropus is similar in habit to species in the subgenus 
Cupuliformae. Helvella cupuii/ormis (q.v.) and H chilU!IIsis (q.v.) show the greatest 
similarity, but differ in colour and ascospore morphology. Collections referred to as 
He/vel/a macropllS var. brevis or fie/vella brevis in recent literature on the genus (Weber 
1972; Hannaja 1974a; Abbott and Currnh 1988) are considered conspecific here. Seaver 
( 1928) recognized Paxil,a suhclavipes and listed He/vella macropus brevis as a 
synonym, and Dissing (l966b) listed P. subc/avipes as a synonym of H. macropllS. 
There are several specimens of P. s lIlx:lav;pes from the Ell is collections, as well as 
several packets of Ell is North American Fungi umber 985, (NY). Of these, one 
coll ect ion (Phillips, June, 1882) annotated by Ellis is the oldest collcction from which the 
species was origina ll y described. It is selected as lectotype of Peziza .<mbclavipes. Some 
specimens of H chinells;s (q.v.) were distributed as Pez;za s lIbc/av;pes in Ellis & 
Everhart Fungi Columbiani 1219. 

Collections Exa mined: C ANA I) A: BrlUs b Co lum bia : Clearwater Lake area. Wells 
Gray P.P .. Goward 08 28 1980. DAOM 186405; Clearwater Rh'er. Go\.','ard 08 20 1980. DAOM 
194786: fI,loum Revelstoke N.P .. Shoemaker 07 18 1963. DAOM 107075; ncar Mike Lake. GaribaldI 
P.P .• McClaren 07 1964, UOC F32 17; Golden Ears P.P., Ktocgcr 08 I 1982. UBC FIOI 8. Alberta : 
ncar Fort McMurray. Danielson (RMD 1460) 07 31 1974. ALTA 8294: loscgun Lake cast of Fox 
Creck. Abbolt (SA 120, 124) 08 61989, SA; De,'onian Botanic Garden ncar Devon. Abbott (SA 1221) 
08 24 1996. SA. M a nll oba: Victoria Beach, Bisby 08 8 1928. OAOM 206817. O nt a rio : Blade 
Sturgoon Lake. Redhead ( 1084) 08 8 1974. TRTC 47330; Onawa. Malloch & Ginns 08 10 1972. TRTC 
47743. Slethan Lake. Sudbwy Dishict. Malloch 09 12 1972. TRTC 47742; U ofT forest, Muskoka 
District Cain 09 17 & 18 1965. TRTC 43145. 43158. QuebeC' : Reserve Chibougamau. Stanis 08 20 
1976, TRTC. USA: Aluka: ncar Talkeetna, Kempton 08 26 1972. WK 5252; Thunderbird falls Ifai l. 
north of Anehorngc. Kempton 08 8 1960, WK 1554; Alaska Pacific University campus, Anchora8e. 
Kempton OM 31 & 09 28 1971. WK 5400. 5676: Anchorage. Kempton 07 21 1979. WK 6368; Fingcr 
Lake. Matanuska valley. Kempton 08 5 1968, 0925 1973; Nancy Lake, Susltna valley, Kempton 08 15 
1968. WK 1559. Wa5 hln eton: Issaquah, van de Bogan (FVB 3565) 10 II 1975. WTU: Fall Ci ty. 
Thompson 08 3 1963, \VTU: Lower Tahoma River. Mount Rainier N.P .. Imshaug 07 30 194M, DAOM 
24706: Hood Can.11 are, State Park. Waugh 08 1968. DAOM 1261 08; unkno\\'R. PSMS (S12 15660) 10 
19 1969. Idaho: Upper Pries! River. Boundary Co .. Smith (NJS 2(02) 09 21 1968. MICH: Tule Bay, 
Beaver Creek. Priest Lake, Bonner Co .• Smith (NJS 2120) 103 1968. MICH. Wi sco nsi n : Algona. 
Dodge 08 II 1904. WSP 52070. Michigan : Tahquamcnoo Falls State Park. A.H. Smith 08 7 & 12 
1963. UI3C F32lO. F3215: Cross Vi llage. Emmet Co .. Shaffer 08 5 1964. UBC F952: Mud Lake ncar 
Chcboygan. Brough 07 19 1963. UBC F3214; non h of Lewiston. A.H . Smith 07 31 1963. UBC 
F3209; Ogemaw Co .• Brough 07 23. 08 5 1963. UBC F32 11 , 32 13: Recsc's Bog. A.H. Smith 07 19 
1963. UBC F3208: Gross Bay. Brough 07 9 1963. UBC F321 2. Nc¥.· York: Ithaca. Long 07 22 1902. 
WSP 3109. Musu hustlU: Mas.sachuscns. Monis. NYS (holotypc of H. macropus val'. bm'is): 
Massachuscns. Davis 1906. NYS. New J ersey: Newfield. Phillips (3651) 06 6 1882, NY (Icctotype of 
Pe=i:a subclavipes); Newfield. Ellis (3709), K: Newfi eld, Ellis collection 09 27 1882. I\ry: cnmpground. 
Newfield. Ellis collectiOn II 1882. NY: Newfield. Ellis COlleclion 09 1899. NY; Newfield Hcrbariwll 
Massee. NY; Plainfield. M(,'SChun 07 2 1882. NY . JAPAN : between Yu no-ko and Karikomi-ko. 
Honshu Island. CannOn 08 23 1983. lMI 312582. [xslcula: Rabenhorst Fungi europaei. 1413. 
ObcrOstCTTCich. Schicdcnnayr 09 1870, s.n. He/l'f!lIa macropus. K. Ellis Nonh American Fungi. 985 . 
Newfield. New Jersey, USA, 06 & 09 1882. s.n. PezizQ subclQvipes. NY (packets A & B). K. 
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He/vella S ub genu s Silvico/ae (S.P. Abboll) S.P. Abboll comb. "ov. 
=Helvella seclion Silvicolae S.P. Abbott, 1988, in Abbott and Currah, 

Mycolaxon 33: 245. 
=WYllnella Boudier, 1885. Bulletin de 13 Societe Mycologique de France J: 102. 

Type Species : Heh'ella silvicola (Beck) Hannaja. 1974, Karstenia 14: 103. 
(Monotypic). 

Ascocarp: subsessile to indistinctly stipitate; apothccium auriculoid (erect, elongate, 
one-sided, reminiscent of a rabbit's ear); hymenium dark purpl ish red brown, smooth to 
slighLly rugose: excipular surface red brown, glabrous; stipe indistinct, glabrous, 
shallowly Outed. sulcate and solid or becoming sparingly chambered; odour strong in 
dried specimens. Asc i: plcurorhynchous. Ascospo r es : 19-24 x 14-1 7 ~m , broadly 
ellipsoidal, hyaline, smooth, with SEM fmely rugose, unigutlulalt, with large, central, 
broadly ellipsoidal guuu lc. 

Notes: He/vella silvico/a is frequently maintained in the monotypic genus IVynnella 
on the basis of apothecial structure, colorati on, excipular vcstiture and flesh consistency 
(e.g., Dissing 1972). Ascospore morphology (Fig. 51) and excipulum anatomy suggest 
placement of Ihis taxon in He/vel/a, but other charncters warrant recognition of the 
monotypic sU bgcneric section proposed by Abbott and Currah (1988)(see notes under H. 
s;!vicola). 

He/vella silvico/a (Beck) Harmaja, 1974, KarSlenia 14: 103 . 
• O,idea si/vicola Beck, 1889, in Saccardo Sylloge Fungorum omnium hue usque 

cognitarum 8: 97. 
:Wynnello silvko/a (Beck) Nannfeldt, 1966. Anna les Botanici Fennic i 3: 309. 

=Oridea auricula auc!. (sec Kanouse 1949); non Schaeffer (fide Hannaja 1974). 
(additiona l synonyms sec Eckblad 1968: Abbott and Currah 1988) 
Type Mate ria l: unknown. 
Figs. 4a-c, 27, SI. 
Apothecium: 5-23 mm diam., 10-60 mm high (up to 50 x 80 mm fresh) , auriculoid 

or rarely irregularl y cupulate with one enlarged lobe, margin inrolled initially, expanding 
and rarely somewhat rcflexed in age, hymenium dark purplish red brown to dark brown 
fresh, when dry blackish brown, smooth o r rarely slightly undulate-rugose in extreme 
age, excipular surface medium red brown or pale red brown to white near base, 
glabrous. St ipe: 2- 10 x 2-9 mm (up to 8 x 20 mm fresh), tapered to base or nearly 
equal, yellow brown to pale yellow or white at base, shallowly fluted or ribbed, sulcate 
and solid or with central chamber. Asci: 200 x 15- 19 ~m, pleurorhynchous. 
Parap hyses: 5-6 ).Ull diam. at apex, clavate, brown, contents finely gmnular, 
Ascos por es : 17-24 x 11.5-1 7 J.1m , broadly ellipsoidal , hyaline, smooth , with SEM 
finely rugose, unigutllJlate. 

Ha bitat: Solitary to gregarious or scattered and numerous on duff, rarely in burned 
areas, under coni fers. Associated trees: Picea glauca. Picea engelmlUlIJii, Picea mariana. 
Pinus con/orla, Pinus ponderosa. Abies lasiocarpa. and Larix /aricina. Associated 
shrubs: Salix discolor. Shepherdia canadensis. Symphoricorpos sp. , Ame/allchier 
a/ni/olia, and Rosa sp. Fruiting from June 5 to September 22 in AB. Ju ly and August 
collections arc common. 

Distribution: Widely distributed throughout boreal and montane regions from AK, 
YT, Be, AB. MB and MT. Reported from lD and WA (Larsen and Denison 1978, .s 
Wynnella silvicola). Also in eastern North America (Huhtinen 1985; Kanouse 1949, as 
Otidea oun'cula), Europe (Harmaja 1974a; Cannon e/ 01. 1985) and Asia (Diss ing and 
Raitviir 1974, as WYllel/a silvicola). Map 16. 

No tes : This species has been placed in the monotypic genus Wynnel/a Boudier 
(Dissing I 966b, 1972; Eckblad 1968; Larsen and Denison 1978). Ascospore 
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morphology (size, shape, ornamentation and guttulation) and excipululll anatomy, which 
are primary defining chamcters in the genus He/vella. are comparable to other Nelvel/a 
species. The slightly to distinctly fluted or ribbed stalk. which may be elabor.lIcly 
in fo lded or somewhat chambered in some specimens (Fig. 4a,c), is an additional 
cbaracter linking this species with Helvella. Stipe morphology is similar in H. .fii/vico/a 
and H. lellcomelaenQ (q.v.) (compare Figs. 38 and 48,C). The species is distinctive in 
having a reddi sh brown, auriculoid ascocarp with a glabrous excipulum. Dried ascocarps 
arc horny in consistency and are di fficult to rehydrate in water or KOH. Dried spetimens 
also have a unique strong odour (although none was detc.."Cted in fresh collcctjons). 

The most s imilar species are in subgenus Lellcomelaellae. Helvella lellcomelaella and 
H. aeslivalis (q .v.) nuely have the one sided lobe. Helvella aestivalis is also the only 
o ther spec ies in the genus which has reddish pigmentation. They can be easily 
distinguished on the basis of excipular surface vesli turc, ascospore size and shape, and 
habitat. Other species with a g labrous cxcipular surface include H. lacullOSD (q.v.) and 
H. laclea (q .v.) in the subgenus Helvella, and H. elastica (q .\'.) and H. alTa (q .v.) in the 
subgcnus £Ias ticae. 

Co llec tions Examined : CANADA: Yukon : Cannacks. Ziller 08 4 1962. DAVFP 
14359. DAOM 93065. British Co lumbia : Kindersly Creek. Kootenay N.P .. Rushton 06 16 1969, 
UV IC: Bull River winter range. east Kootcnays. Paden spring 1976, UV IC. Albert a: Winfic ld. SlJilnd 
07 8 1975. ALTA 734 1: Astoria Rivcn·alley. Jasper N.P .. Cum.h 07 251988. ALTA 83 12: Highwood 
Pass. Jasper N.P., Currah 07 15 & 23 1983. ALTA 8277, 8278; Fryalt vallcy. Jasper N.I}., Richardson 
(SA 300) 09 22 1989. SA; Athabasca Rivcr vallcy. 14 kIn from SunWllpta falls. Jasper N.P .. Abbott 
(SA 37 1) 08 2 1990. SA; Fish Lak.: rw..-ar Nordegg. Abbon (SA 379).08 3 1990. SA: fish Lake near 
Nordegg. Abbott 07 16 1987 , ALTA 8272: 30 km cast of Nordegg. AbOOn (SA 1150) 06 13 1996. SA; 
50 km west of Rocky Mountain House. Abbot! 07 27 1987. ALTA 8273; Raven Fish Hatchery rGr 

Carolin~. Abbott 07 6 1980, ALTA 8284: Red Deer River valley on FOfCStry Trunk rood. Abbott 07 18 
1988. UAMH M552: above Lake Louise. DanfTN.P .. Ostafichuk 08 3 1965. ALTA 605: Sawback range 
MOU01lshbcll. BanfTN.P., Rushton 09 5 1968. UV IC; Dow Vallcy p.r ., Abbott (SA 750) 06 5 1993. 
SA. Ma nitoba: cast end of \Vhitcmud Lake. Parker 07 6 1971. OAOM 134578. Quebec: Manitounuk 
Isl:Ulds, Postc-dc-Ia-Ball'ine area. Huhtinen, 07 1982, TUR 18781. USA : Aluka : Forest Na(Ure trail. 
Glacier Ilay National Monument. Cooke 07 9 & II & 20 & 27 1980. WS P 67850. MU F35984. 
F36302, 36347: Banlell Cove, Glacier Day National Monument, Cooke 07 6 1978. 08 28 1979, 06 20 
1980. OAOM 179 108. 179112. MU F3655 7. Montana: Echo Lake. FlatheOO National Forcst. 
Cummins 07 31 1928. MICH. RUMANIA: Lacul Rosu, dis!. Harghita. Toma 06 16 196 1. K. 

Ullderwoodia Peck, 1890. Annual Report . New York Statc Muscum 43: 32. 
=Geomorium Spegazzini, 1922, Analcs de la Socicdad C ientifica Argentina 94: 79. 

Type S pecies : Undenl'oodia co/umn01is Peck, 1890, Annual Report. New York 
State Museum 43: 32. 

Macroscopic Features : ascocarp cpigeous, stipitate; apothecium appressed 10 
upper ponion o f stipe, apothecia l margin entirely fused to stipe; hymenium pallid to 
brown. longitudinally wrinkled to undulate-rugose; excipular surface indistinct and 
merging with stipe; stipe cylindrical , white, pubescent, highly ribbed a nd lacllnosc, 
inlemall y highly chambered. Microscopic Features: ascosporcs broadly ellipsoida l, 
hyaline, nodulose-warted, with large, isolated , broadly rounded warts of unequal s ize, 
nonapiculate, uniguttulate, teuanucleale; 3SCi operculatc, plcurorhynchous; pardphyses 
clavate, enlarged gradually to apex , hyaline, contents fi nely granular: apolhecial ti ssue in 
cross section divided di stinctly into ('''Clal and medull ary layers. eclal excipulum of /ex/llra 

{mgularis, medu llary excipululll o f leX/lira ill/rica/a. 



79 

Ullderwoodia cO/llntll a ris Peck, 1890, Annual Report. New York State 
Museum 43: 32. 

ef-lelvella cohllm/(lris (Peck) Eckblad. 1968, Nyu Magasin Botanikk 15: 9 1. 
Type Material : Type material at NY listed by Eckblad (1968). 
Figs. 12, 42. 
Apothecium : 5-20 mm diam., 55- 160 mm high, appresscd to upper portion of 

stipe, rarely covering entire stipe surfact!. cxcipular surface and margin entirely fused to 
stipe surface. hymenium when dried orange brown to red brown or medium brown 
(pall id to cream when fresh), longitudinally folded-wrinkled, undulate-rugose, surface 
o ften cracking. Stipe: 60-130 x 5-30 nlln, equal, when dried white to cream. pubescent. 
highly ribbed and lacunosc. base often fOlded-fluted, internally highly chambered . Asci : 
300-400 x 14.0-20 ~tln . plcurorhynchous. Paraphyses: 4.0-6.0 J.lrn d iam. at apex. 
clavate. enlarged gradua lly 10 apex , hyali ne . Ascospores : 18.8-22.1 x 11.8-13.7 J.llll , 
broadly cllipsoidal, hya line, verrucose to nodose or smooth when immaturc. with SEM 
warts large, isolated , broadly rounded: typically unigutl'ulatc. rarely aguuulate or 
biguttulate. 

Ha bitat: Solitary o r gregarious on sai l or leaf litter in deciduous woods. Fruiting 
from July 10 to August I in MB. 

Dist ribution : Rare in boreal regions in the eastcrn portion of the study area from 
MB. Also in eastern North America (Seaver 1928, 1942; Jensen 1977). TIlis species is 
endemic to castern North Ameriea cxtending into the slUdy area only in the extreme south 
east. Map 23. 

No tes: This species is close to U. beolonii (q.v.) and U. !uegiollo (q .v.) from 
Australia and Argentina respectively. U."den ,'oodia co/un/nads is distingui shed by ilS 
smaller ascospores. Excipulwn structure is similar between U. cO/llmnnris and U. 
fimgiana, but is distinct from that in U. bearol/;; (Rifai 1968)(sce also notes under U. 
bearon;'), 

Collec tio ns Exa mined: CANA DA: Maniloba : east Manitoba Agricullurnl College. 
Winnipeg. Bisb)' 07 13 1927. 07 28 1928, DAOM 206822. 206823: Manitoba Agricuhul"31 College. 
Winnipeg. Bisby 08 1 1927. DAOM 154831: RL-d River. south Manitoba Agriculmrat College. 
Winnipeg. Biiiby 08 1 t928. DAOM 1080. 206824: Winnipeg. Bisby 07 10 1932. K. USA : 
1\lichigan: Mlddlc Maple River. A.H. Smith & StuntZ (St2 2800) 07 15 1947. WTU. 

Extra limita l Species 

Ullderwoodia bea(o"ii Rifai , 1968, Vcrhandelingen der Koninklijkc 
Nederlandse Akademic van WClcnsc happcn, Afd. Naluurkundc II , 57(3): 69. 
_Helvella bealonii (Rifai) Hannaja, 1974, Karslcnia 14: 103 . 

Type Material : Holotype K, examined. 
Distribution : Known only from Aust ralia (Rifai 1968). 
No tes: It is di stinguishcd from U. cnlrmmaris (q.v.) by its larger ascosporcs (22.7-

25.4 ~un excluding omament in U. ben/oni,). Undenvoodia beatonii differs from both U. 
co/mnnaris and U. jllegiOlUl (q.v.) in its thin eclal excipulum laycr, broader hyphae of the 
medullary excipulum, and presence of largc nematode-like cells in the medullary 
excipulum (Rifai 1968). 

Collectio ns Examined: AUSTRALIA : Anglesea campground. Victoria. Beaton (215) 07 
1 1964. K (holot)'pc). 
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Underwoodia !uegiana (Spegazzini) Gamundi, 1957, Darwiniana II: 41 9. 

_Geomorium !ueg;o1lum Spegazzini. 1922, Anales de la Sociedad Cientifica 
Argentina 94: 79. 

s Helvellafuegiana (Spcgazzini) Eckblad. 1968. Nyu Magasin Botanikk 15: 92. 
Type Material: unknown. 
Distribution : Known from South America (Gamundi and Horak 1979). 
Notes : Close to the other two species examined. but di ffers in geographic 

distribution and morphology (see nOles under U. collmmaris and U. bealOllir). 
Specimens of U. singeri, also described from South America (Gamundi and Horak 
1979) were not examined. 

Collectio ns Examined: ARGENTINA : Nahuell-ioapl. Gilbert 1949. K spirit collection 
191. 

Tribe: genera incertae sedis 

Hydnolrya Berkeley & Broome, 1846, Annals and Magazine of 'alural History 18: 
78 . 

=Geoporella Soehner, 195 1, Zeilschrift fiir Pilzkunde 8: 8. (fide Tl1lppe 1975a). 
=Gyrocralera Hennings. J 899, Verbandlungen Botanischcr Verein der Provinz 

Brandenburg 4 1: 9. (fide Tl1lppe 1975a). 
T ype S pecies : Hydllotl)'a ",las11ei (Berkeley) Berkeley & Broome, 1846, Ann:ds 

and Magazine ofNatuml History 18: 78. 
Macroscopic Fcaturcs: ascocarp hypogeous, sessil e, irregularly globose to 

ell ipsoidal , often somewhat dorsoventrally fl attened. irregularly lobed and convoluted: 
hymenium enclosed within infolded chambers. may be exposed through base or external 
opening, internally hollow or sparsely to highly infolded and chambered; excipular 
surface shades of brown. glabrous to pubescent; stipe absent. Microscopic Featurcs: 
ascospores broadly ellipsoidal to globose, brown. hyaline when immature, nodulose­
verrucose, punctate, to echinulate, nonapiculatc to apicu late, agultulate to unigunul3te, de 
Bary bubbles absent or present in small propoItion of mature spores, tetranuclcate; asci 
clavate to cylindrical, tapered to base, hya line. indehiscent, containing eight uniscriate to 
irregu larly clustered ascosporcs; pamphyses fi lifonn to clavate, enlarged gmdually to 
apex, hyaline, contents finely granular: tissues in cross section separated into medullary 
exc ipulum of (eXlllra jmdeala and ectal excipulum of (ex /lira ollgllioris or lexhlr (l 
prisma/ica. 

Key to subgenera of IIJ,dn otryo 

I . Ascos}Xlre wall smooth with amorphous, irregularly thickened to 
nodu lose epispore ...... .. .......... ..... ... ... ................. su bgcn. Hydnolrya 

I ' . Ascospore wa ll echinate ....................................... subgcn. Cerebri/ormae 
.. ... ...... ... .................. .... ..... ................•. .. ........ (H. cerebri/ornlis ) 
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Hyd1lolrya Subgenu s Hy d1lolrya 
T ype Species: Hydllotrya wlasnei (Berkeley) Berkeley & Broome, 1846, 
Annals and Magazine of NalUral History ) 8: 78. 

Ascoca r p : hypogeous 10 erumpenl . sess ile, irregularly globose 10 ellipsoidal or 
irregularly lobed; hymeniul11 enclosed or eXp<:lsed at base or through localized openings, 
inlemally ho llow to sparingly or highly chambered . Ascospores : globose to broadly 
ellipsoidal, brown al maturity, wa ll smooth, becoming irregularly thickened over entire 
spore surface from adhering amorphous cpisporc, su rface irregular, punctate or often 
nodulose, with large, isolated, broadly rounded wans, thick polar regions (appeari ng as 
apiculi) present or absent, uniguuulatc to agunululc, de Bary bubbles absent or present in 
small proportion of mature spores. 

No tes : The type subgenus includes species with irregularly thickened to nodulose, 
globose to broadly ellipsoidal ascospores (Figs. 59-62). 

Key to species of Hydn olry a subgenus Hydnolrya 

I . Ascospores (episporc) dis tinctl y nodulose at maturity ............................ ....... 2 
I '. Ascospores (cp ispore) irregularly thickened to punctate at maturity .................... 3 

2. Ascospores globose to subglobose ......... .. .... ....... ... ........... ... H. lu/usnei 
2'. Ascospores ell ipsoida l to broadly ell ipso idal. ......................... H. michaelis 

3. Ascospores (epispore) at maturity cylindrical, surface irregularly 
rugose, with large apical thickenings often appearing as 
dcpressed apiculi .......................... ......... .......... ............ H. cuhisporu 

3' . Ascospores at maturity broadly ell ipsoidal, surface roughened to 
punc tatc , nonapicu latc ................................. ....... .. ....... H. variijormis 

Hydllotrya cubispora (Bessey & B.E. Thompson) Gilkey, 1939, Oregon State 
Monographs, Stud ies in Botany I: 23. 
EGellea cubispora Bessey & B.E. Thompson, 1920, Mycologia 12: 284. 

Type Material: !sotype MICH. examined, isotype asc, ?holotype MSC. 
Figs. 16, 59, 60. 
Ascocarp : 6-33 mm diam., 5-22 mm high, irregularly lobcd, subglobose to 

ellipsoidal , cxcipular surface (exterior) pallid grey brown to light brown or orange brown 
to red brown dried. pubescent to glabrous, undulate-rugose, margin entirely fused 
(enclosed) or open at base, internally highly convoluted, chambered. with some closely 
appressed folds and large open chambers (rarely a single large chamber), chambers 
white. felty-pubescent. Stipe absent. Asci : 25-35 ~m diam., cylindrical. P a r aphyses: 
6.9- 11.6 J.11ll diam. at apex , clavate, hyaline, contents finely granu lar. Ascospores : 
42.8-53.6 x 29.1 -36.0 J.1m , bro.1dly ellipsoidal to subglobose, brown at marurity from 
wall pigmentation , hya line when immarure, epispore thickening by maturity resulting in 
cylindrical spores which may appear subrectangular or 'cuboidal', often with an 
irregularly thickened wall with the surface irregularly undulate rugose or slightly nodose 
with SEM, epispore extensively thickened at poles when mature giving the appearance of 
large cupulate apiculi, apiculi often striate on irmer surface. 

Habitat: Hypogeous or in rotted wood, solitary to gregarious in soil or rotted 
woody debris in coni ferous woods. Associated trees: Picea silc/zensis, Pinus mOlltico/a , 
Pseudotsuga mellziesii, Tsuga hererophyJ/a, and Tsuga sp. Fruiting from September 12 
in WA to November 8 in Be. 

Distribution: Uncommon in montane and coastal regions from AK, BC, and \VA. 
This species is newly reponed from BC. Also distributed in eastern and southern Nonh 
America (Gilkey 1939; Miller and Miller 1982). British collections at Kew (examined 
with B. Spooner) are the fi rst reports frolll Europe (in Pegler ef al. 1993). Map 24. 
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Notes: This species is included in the type subgenus on the basis of the irregularly 
thickened cpispore which may become inconspicuously nodulose. This fea ture suggests 
a closer relationship with H. rulasllei (q.v.) and II. michaelis (q.v.) 1h.1n 10 H. 
cerebrifomtis (q.v.) of the subgenus Cerebriformae. Also, ascocarp morphology and 
colour are similar. HydIlOflJ'(1 cubispora is easily distinguished by its cyl indrical. apically 
th ic kened spores that have large cupulate apiculi when mature. The concept of this taxon 
has been somewhat confused since its original dt.."Scripl ioll in which the ascosporcs were 
said to be cuboidal o r po lygonal. Examination of the isotype (M IC H) revealed that the 
descript ion is based on imm:uure and submature specimens which lack apiculi on mosl 
spores . Spore measurements reported above were taken only from mature aseosporcs 
and arc eonsidcrJbly larger than in the original description (27-42 x 24-28 )lm in Bessey 
and Thompson 1920) duc to degree of episporc thickening. Gilkey (1954) recognized 
tha t early desc riptions had been based on immarure specimens. and staled th~lt the: spore 
omamentation is nOI papillatc, but irregularly thickened with the Ih ickenings sometimes 
resulting in unusuall y elongated spores in the apical region of the ascus. Apical 
thickening of Ihc spore wall precedes apieulus development. The collections from the 
Uniled Kingdom were likely introduced with nurscry stock of Picea silcheusi.( and 
Trappe ( 197 1) lists this sp(.'C ies as mycorrhizal with conifers. One specimen (1M! 
3 11 325) was somewhat atypica l but was presumed to be an immature H. ,·ubispora. It 
should be reexamined in light of the recently described H. "oll/usa (Spooner 1992; 
Pegler el al. 1993). 

Collections E:umincd : CANA DA: 8rUIs h Columbia: Forest Nwsery at Haney. 
Bandoni (SIZ 13359) 11 8 1965. WTU. Qutbcc: south of Chigoubichc River. Lac 51. k .1.II Ouest Co .. 
RedhC3d 09 4 1976. DAOM 160752: St. Donat. Montcalm Co., Rousseau 1965. DAOM 197990; Pnrc 
de la Gatincau. Chcmin du Lae upCchc. Dalpe 07 30 1985. DAOM 197989. Ncw Brunswick: Moorc's 
F:dls, Kings Co .. Harrison 08 1 1953. DAOM 143006; Glerunont, f-larrison 10 10 1952. DAOM 
111849; Cascy's Comer, Harrison 10 12 1952. DAOM 111848. SA: A laska : Girdwood. Kempton 
09 IR 1969, WK 4288: Tum3gain Pass on &.""WaI"d highway. Kempton 10 2 1 1963, \11K 3033. 
Was hington : the Pincs. Copalis. Roger (StZ 20390) 09 24 1978. WTU: the Pincs. Cop3lis. Stuntz 
(SIZ 20629) 09 12 1979. WTU. K : ncar Copalis. SDL-B (SLB 1523) 09 24 1978, WTU, K: 
Troublesomc Cn .. -ck. Stuntz (SIZ 20389) 09 25 1978. WTI), K. Mich iga n: between Bass and Little 
B3SS Lakes, Cisco Lake Chllin. Gogcbic Co .• Bessey & Darlington (123) 08 14 1919. MIC H (ISOlype). 
WeSt Virginia : Canaan "alley, Tucker Co., Cooke OR 3 1985, WSP 68005 . UN ITED 
K ING DOM: Scotland. Dumfries and Gal1oW3Y. Forest of Ac. Redfern 10 1 1975, K ex E; Scotland. 
Grompian. Durris. Mintbroe. Alexander 10 12 1982, K ex E; Soudley Ponds . Glouccstcr.;hirc. Clnrk 08 
16 1986, IMl 311325. 

f1ydllotrya michaelis (E. Fischer) Troppe. 1975. Mycolaxon 2: 11 3 . 
• Geopora michaelis E. Fischcr, 1898. Hedwigia 37: 59. 

=HydIlOItJI(l ploeulle,.ialla (Hcnnings) Hawker, 1974. Trnnsactions of the British 
Mycological Society 63: 6 . (n uthcntie malerial K, examin(.-d). 

=Nydtlolly a Yllkollellsi.( Gilkcy. 1947. Mycologia 39: 445. (holol"ype DAOM, 
examined). 
(addit ional synonyms see Trappe 1975a) 

Type MSlerial : HoloLypc TO. 
Fig. IS. 
Ascocarp: 13-1 8 nun d iam., 8-10 mm high, irrcgularly globose, flanencd. lobed, 

exterior surface palc brown 10 reddi sh brown dried, pubescent to glabrous, undulate­
rugose, margin entirely fused (encloscd), internally highJy convoluted and chambered, 
chambers while to crcam, fe lly pubescent. odour strong when fresh. Stipe absent . Asci : 
235-330 x 28.7-29.2 (38.6) ~m, cylindrical. Paraphyses: 6.9-9.4 ~m diam. al apex, 
clavate, enlarged gradually to apex, hyal ine, contents finely granular. Ascospores : 
27.5-33.0 x 20.5-25.5 ).un, broadly ellipsoidal. brown, hyalinc when immalure, 
agunulate or ulliguttulate especially when immature. cpisporc surfacc nodulose, with 
SEM surface with large. isolated, broadly rounded warts. immalure spores smooth. 
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Habila l : Solitary to gregarious in soil in mixed woods . Associated trees: Picro 
glaltca , TSliga sp., and A/lilts sp. Fruiling from ea rly July in YT to July 27 in AK. 

Distribution : Rare in montane and coastal regions from )'T and IXK. Also 
distributed in Colorado (Fogel nnd Trappe 1976), Europe (Kers 1989: Vries 198 1: 
Paloui11nrd 1925; Tcudorowiczc 1928, as Geopora michaelis) and Asia (Cao \988). A 
map of global distri bution is provided in Kers (1 989). Map 25. 

No tes : Close to H. (ulasne; (q.v. ). which has simi lar ascospore ornamentation. 
Hydllofrya mit.:haelis has paler ascocarps. larger lobes and interna l chambers, and 
broadly ellipsoidal ascospores. Nydnouya cubispora (q .v.) is macroscopically simi lar, 
but easily differentiated by its irregularly thickened cylindrica.l epispore which often 
appears apiculatc. 

Co llectio n s Examined: CAN ADA: Yukon : ncar POlato Hills. Mayo Landing. BroodrOOI 
early 07 1943. DAOM 14081 (holotypc or H. yukonensis). USA: Alaskll : ncar Hope. Kempton 07 
21. WK 3028. UN ITE D KINGDOM : Soudlcy Ponds near Linlcd¢an, GIOllcCSfcrshirc. Fronds 05 23 
198 1. IfI.'lI 259183, 259 184. GE RM ANY: Engel (415) 07 14 1974 . K; PIOnner (1325) 05 1900. K. 
AUSTRIA: Mahr.Weisskirchcn, Pctrnk 08 1929. WSP 31544. 

Hydllolrya tulasllei (Berkeley) Berke ley & Broome. 1846. Annals and Magazine 
of Natural History 18: 78 . 
• Hydllobo/i(es (ulasnei Berkeley. 1844. Annals and Magazine of latural !-l istory 

13: 340-360. 
=HydlJo(rya cameo (Corda) Zobel, in Corda 1854. leones fungorum hucusque 

cognitorum 6: 1-91. (a uthentic material K, examined). 
=Hydflolrya i"lemledia (Bucholtz) Soehner. 1942. Notizblatt dcs Botanischen 

Gartcils und Museums zu Derlin 15: 762-782. (fide G ilkey 1954). 
(additional synonyms sec Gi lkey 1954). 

Type Material : HoJOIype K; aUl hent ic material K, examined. 
Fi g. 6 1. 
Ascocarp : 10- 18 mm diam., 8- 16 mm high, irregu larl y globose to subgJobose, 

margin entirely fused (enclosed). exci pular (exterior) surface red brown to dark red 
brown dried. glabrous, undulate-rugose, internally highly convoluted and chambered , 
chambers white to pallid, fehy pubescent. Stipe absent. Asci : 300-340 x 26-36 ~m . 
cylindrical to clavate (especially w hen immature). Para physes : 5 · 6 J.lm diam. at apex. 
clavate, enlarged gradually to apex , hyaline, contents finely gr...tnular. Ascospores : 
26.8 · 34.3 x 25.5-33.2 flrn globose 10 subglobose. brown at maturity. hya line when 
immature, uniguttulate to aguttulate. epispore surface nodu lose. with SEM surface with 
broadly rounded warts. 

Habitat : Hypogeous, solitary or gregarious in duff or rotted wood llnder conifers . 
Associated trees : Pinus contorla, Pseudo(suga me"zie~jj, and Tsuga hererophylla. 
Fntiting from June 20 10 27 in OR. 

Dlstrlbudon : Rare in montane regions from OR (s(''C also Fogel 1974). Also 
distribuu.:u in eastern North America (Gilkey 1954), Europe (Lange 1956), and Asia 
(Trappe 1976: Cao 1988). Map 24. 

Notes : This species is characterized by dark red brown excipulum, highly 
convoluted and infolded interior, and globose to subg lobose, nodulose ascospores. It is 
most closely related 10 H. michaelL .. (q .v.), but is separated on colour, degree of 
infolding, and ascospore shape (see also nOles under H. m;c"aelis). Ascospore 
ornamentation is very similar between the IWO species. Gilkey ( 1954) discusses the 
variation in specimens with clav.ue to cylindrical asci , and synonymizes H. '"(lm,~ and 
H. imermedia with H. lulasl/ei. 

Collect ions Examined : USA: Oregon : southwest of Bend ncar Mount Bachelor, Eggcr 
( 1135) 06 21 1984, DAOM 199694; near Bend, Miller (SM 745) 06 20 1984. WTU. Mich iga n : 
Tahquamcnon Falls StatC Park. A. li. Smith 0828 195 1. DAOM 178576. New York: nc:lJ'Twin 
Ponds. Star Lake, Rosenthal 08 9 1914. DAOM 148902. UN ITE D KI NG DO M : Woodbury Castlc. 
Devon. Roberts 08 9 191:16. t.M t 3 II 344: Westwood. Mnlborough. Wi ltshire. Wright 08 15 t987. lMl 
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318223: Coll ingboume Wood. Hampshire, Fletcher 08 16 1987, 1MI 3 18214. DENMARK: 
Eischoved, Fyn, Lange (3082) 08 I I 1949. K. NETH ERLANDS: Dc Stccg Provo Felderland, Bas 
( 1055) 08 71956. K. CZECHOSLOVAKIA: Prdgue, Corda, Herbarium Berkeley 1879. K: Bohcmin.. 
Bubak 08, IMI 11956. Eulce lll: Sydow. Mycothcca gennnniC3. Schlesien. bei Krummhilbcl, 
Ricscngcbirgc, Gcrmnny, Sydow 08 17 1922. S.n. Hydnol'Yu c:JVnI!tl. K; Sydow, MYCOlheca gcnnanica.. 
Schlcsicn. Grcnzdorfbci Schwanbach. Iscrgebirgc, Germany, Sydow 0728 1922. s. n. HydnQ(ryu ctJmI!U, 

K; Petrak, MycothCC3 gcncrnlis. 433, Stcicnnark. MOrttuschlag, Mitteniorf, Keisslcr 0706 1940, s.n. 
HydnOll}'U rulasnei. WSP AS 18300. 

Hydnolrya varii/armis Gilkey, 1947, Mycologia 39: 444. 
Type Material: Hololype ose. 
Figs. 17, 62. 
Ascocarp: 4·1 9 mm diam .• 5· 10 mm high (up 1040 mm diam. fresh), irregularly 

lobed, globose to subglobose, typically flallened, margin entirely fused or with basal 
opening, excipular su rface pallid to pale yellow brown or orange brown to dark red 
brown dried. pubescent, internally hollow or highly convoluted and chambered, 
chambers white to cream, fehy pubescent. Stipe absent. Asci : 258-264 x 26-29 ~m, 
cylindrical. Paraphyses : 5.8~10.5 ~m diam., nearl y equal to clavate, enlarged 
gradually to apex, hyaline, contents finely granular. Ascosporcs : 28.5-36.6 x 18.0-
28.7 ~m, broadly ellipsoidal , yellow brown at maturity, hyaline when immature, 
aguttu!atc or uniguttulate especially when immature, with large central globose oil 
guttule. de Bary bubbles presenl in small proportion of mature spores, epispore surface 
verruculose to punctatc, with SEM surface appearing, pWlCtate and with small irregular 
nodulose wai l lbickenings. 

Habitat: Hypogcous in woody debris or embedded in roned wood, solitary to 
gregarious in coniferous woods. Associated trees: Abies lariocarpa and Tsuga 
men ensiana. Fruiting from July 28 to August 22 in 10. 

Distribution: Infrequent in montane and coastal forest regions from AK, Be. 10. 
OR, and WY. Reported also from Washington (Trappe pers. comm.). This species is 
endemic to north west North America. It is newly reported for Be and AK, significantly 
extending its range to the north , and it is distributed south of the study area in Cali fo rnia. 
Map 24. 

No tes : Spore ornamentation is Jess developed than other species in the subgenus, 
but is irrc&'1Jlarly thickened and slightly nodulose at maturi ty. The punctate spores are 
unique in tlle genus. Some specimens arc di stinctly yellow, especially when immature. 
All collections are from roned wood (or no annotation of substratum was provided), 
while other species in the genus are frequent ly collected from soil. This species is similar 
to N. michaeli.~ (q.v.) in spore shape and size but N. va,.iijomlis lacks the well 
developed nodulose epispore surface. Hydllolrya cerebriformis (q.v.) is similar in 
having de Bary bubbles in a small proportion of mature spores (see also notes under H . 
cerebriformis). 

Collectio n s Examined: C ANADA: British Co lumbi a: Port Renrrew. Vancou\'ef 
Island, Dorworth 05 16 1988. DAVFP 23631. USA : Ala s kll : ncar Hope. Kempton 01281968. \VK 
30 16. Ida ho: Brundagc. H3wkcr 08 2 & 8 1962. K: Brundage road. Uawkcr 0822 1962. K. Orcgon: 
Three Creek Lake southwest of SisteNO. Deschutes C() .. Fogcl (1114) 08 20 1976. DAOM 118574, K. 
Wyoming: Medicine Bow Mount3ins, Carbon Co . . Binegar 08 10 1950. WSP 286 10. MU F35625. 
Ca liforni a : Sisson Southern trail, Mount Shasta, Cooke 06 21 1947. WSP 391 19: Panther Crt.'\.'k 
Mcadows, Mount Shasta. Cooke 07 I 1951. WSP 30042: hor.;c camp area, Mount Shasta, Cooke 08 17 
1962.01 18 1966. WSP 55752, 58743 . 



85 

Hydllotrya Subgenus Cerebriformae S.P. Abbott subgen. nov. 
Asc:ocarpae liypogaea. subglobosa. cavema Jere simplice aut glehn cOn/pac/is 
plicis composi/a; ascosporae globosa, echinmae. 

Type Species : Hydllotrya cerebriform;s Harkness, 1899, Proceedings of the 
Cali fornia Academy of Sciences. Series 3, Botany 1: 266. (monotypic). 

Ascocarp: hypogeous to erumpent, sessile, irregularly lobt:d. globose to ellipsoida l, 
typica lly flnucned, margin fused (enclosed) or with basal opening; exterior surface pal lid 
yellow or orange brown to dark red brown. pubescent to glabrous; internally highly 
convoluted and chambered. chambers white , fe lty-pubescent. Ascospores : g lobose to 
broadly ellipsoidal. brown at maturity, hyaline when immanlfc, thin-\\'allcd and smooth 
when immature. becoming thick-walled at maturity, aguttu latc or uniguttulate especially 
when immature. with largc central subglobose oil guuule, de Bary bubbles in a small 
proportion of mature spores, appearing warted to echinulate, with SEM surface covered 
with numerous long poimed spines, but often appearing warted or cr.lcked from adheri ng 
debris and clumping of spines. 

Notes: This monotypic subgenus is established on the basis of the globose, echinate 
ascosporcs of H. cerebriformis (Figs. 63. 64). The isolated taxonomic position of thi s 
species was noted by Trappe ( 1979). 

Hydnotrya cerebriformis Harkness. 1899, Proceedings of the Califomia 
Academy of Sciences. Series 3 Botany I: 266. 

=Hydllorryopsis sueviw Soehner, otizblatt des Botanischen Gartens und 
Museums zu Berlin J 5: 779. (fide Trappe 1975a). 
:iJ.Geopore/la suevica (Soehner) Soehner. 195 J. Zeitschri ft fUr Pilzkunde 8: 8. 

Type Material : Holotype BPI. 
Figs. 28, 63, 64. 
Ascocarp: 8-24 mm diam., 8-\3 mm high (up to 50 mm diam. fresh). irrcgularly 

lobed, globose to broadly ellipsoidal. typica lly flattened. margin fused o r with an 
opening at base. exc ipular surface pale orange brown to dark red brown dried, pubescent 
to glabrous. undulate-rugose, internally highly convoluted and chambered, chambers 
white to cream. felty pubescent. Stipe absent. Asci: 260-370 x 26.8-36.8 J.lm. 
cylindrical o r rarely somewhat clavate. Paraphyses: 6 .6-11.1 J.lm diam. at apex. 
terminal cell 45-50 J.l1l1 long, clavate. enlarged gradually to abruptly at apex. hyaline. 
contents finely granular. Ascos pores : 26. 1-32.8 x 24.2-27.8 J.lm , globose, 
subglobose. or broadly ellipsoidal, brown at maturity, hya line whcn immature, aguttulatc 
or uniguttu latc especially when immature, appearing echinate , waned or venucose , with . 
SEM surface covered with numerous, long, pointed spines, but often appearing waned 
or crack<..-d due to adhering matrix . 

Hab itat : Hypogcous to erumpent, solitary to gregarious in soil and liller in 
coniferous woods. Associated trees: Picea engelmannii, Picea silC:izellsis. Pillus sp., and 
Abies sp. Fruiting from July 29 to September 20 in AK. 

Distribution : Infrequent in montane and coastaJ regions from AK and ID. This 
sJX."Cies is newly reported from AK and greatly extends the northerly range. Also 
reported from OR (Trappe pers. comm.). south wCSt onh America (Gilkey 1916, 
1939; Fogel and Trappe 1976), Europe (Sochner 1951 , as Geoporella suevica) and Asia 
(Cao 1988). Map 25. 

' otcs : This species is di stinct, and relationship to other Hydnotrya species is 
unclear. H)'dnorrya variiformis (q.v.) has de Bary bubbles in mature ascospores, but H. 
cerebl'iformis differs in its globose to subglobose ascospores with prominent echinate 
omamentalion. In many cases, the spores have distinct spines or coalesced clumps of 
spines. but often the surface appears irregularly cracked . This is attributed to adhering 
peri spore or mucoid material being stuck to the spines. Hawker (1968a; Hawker er al. 
1967) shows that spore fea tures of E/aphomyces are influenced by fru iting body age and 
rate of drying during preservation. This may also apply to this spec ies since spore 
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morphology resembles Elaphomyces species (Hawker el 01. 1967: Hawker 1968a; 
Trappe 1976; Samuelson eJ a l. 1987). TIle echinate spores arc fundamentally different 
from the irregularly thickened ones of the other spec ies of the genus and warrant 
recognition at the subgeneric level. 

C ollections Examined: USA: Alaska : Girdwood, Kemplon OS 28 1973, WK 6037; 
Plannigan Creek campground, Kenai Peninsula, Kempton 09 9 1965, WK 3023, DAOM 178553, K; 
ChilkOoI Lake ncar Haines. Kempton 09 20 1970, 09 16 \971, WK 4950, 5590: Juneau. Kempton 07 
29 1966. WK 3022. Idaho: Upper Payellc Lake. Valley Co., A. H. Smith (60 17 1) 08 17 1958. K; 
Vulcan I-lot Springs. South Fork of Salmon River. Valley Co" A.H. Smith (66207) 08 26 1962. K: 
Squaw Meadows, Valley Co .. A. H. Smith (60274) 08 18 1958, OAOM 178552: Orunc:lage Reservoir. 
A.H. Smilh 08 18 1962, K. 

Gymllohydllotrya B.C. Zhang & Minter, 1989, Mycological Research 92: 192. 
Type Species: Gymnohydnotrya OIlStraiialla B.C. Zhang & Minter. 1989. 

Mycological Research 92 : 193. 
Macroscopic Features: ascocarps hypogeous, sessile, irregularly lobed to 

subglobose; hymenium exposed at outer surface and regions on the interna l surface; 
in'lemal ly hol low 10 infolded and chambered; basal mycelial tu ft prescnt . Microscopic 
Features: asci indehiscenl, cylindrical , hyaline; ascosporcs ell ipsoidal, hyali ne, wilh 
large cenlral globose oi l droplet and two 10 many smaller polar guttules, tetranuc1eate, 
appearing rough to verrucose, with SEM surface echinate. spines often with adhering 
extramatrical li ssue fanning irregular reticulum of coalesced spines (Zhang and Mint".'r 
I 989b). 

Ex tralimital Species 

Gymnohydnotrya uustraJiallu B.C. Zhang & Minier. 1989. Mycological 
Research 92: 193. 

Type Material : ho lotype K, examined. 
Distribution : Known only from Australia (Zhang and Minter 1989). 
Notes : This species is dist inguished from the other two members of Ihe genus, G. 

echilllllara (q .v.) and G. e/lipsospora (Cribb) s.c. Zhang and MinIer, by its larger more 
echinate ascospores . Ascocarps of G. ausrraliana are morc high ly infolded and 
chambered with inlemal hymenial surface in addition to hymenium covering the exterior 
surface. Due to the variation of infolding and res ultant chambers seen in some liydnotrya 
species, such as H. variiformis (q.v.), If. cubispora (q.v.), and H. michaelis (q.v.), this 
character is of dubious importance at the specific level. Ascospore size and 
ornamentation arc also somewhat variable in other taxa of the fhmily (see notes under 
Hydllo l rya species). 

Collcclions Examined: A USTRALIA: Rye. Victoria. Kcane 01 1984. K spirit collection 
1032 (holotypc). 

Gymllohydl/otrya echillulata (G .W. Beaton) B.C. Zhang & Minter, 1989. 
Mycological Research 92 : 194. 

:'sphaerozone echinu!atum G. W. Beaton, 1978, in Bealon & Weste, 
Transaclions of the British Mycological Society 71: 165. 

Type Material: HoiOlype MELU; authentic material K, examined. 
Distribution: Known onl y fTom Austral ia (Beaton and Weste 1978. 1982). 
Notes: see notes under G. aus traliaI/o. 
Collections Examined: AUSTRALIA: Lillie River ncar Alexandra. Vic:loria, Crichlon 

(Beaton 31 4) 08 20 1965 . K spirit collection. 
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Figure Legends 

Figures 1-2: Ascocarps of Gyromitra. Fig. I : Gyromirra subgen. Gyromi/ra. F i g. 
la: Gyromitra ambiguu. SA 198, in situ. bar = 10 mm. Fig. Ib: Gyromilrfl 
;n/ula . SA 277, in situ , bar =- 15 mm. Fig. 2: Gyromifra subgen. Discina. F ig. 
2a: Gyron/jlm giga.f, ALTA 8443, in Si lU. bar =- 20 mm. Fig. 2b: Gyromi/ru 
olympiana , SA 33 1, in Si lU beside melting snowbank (right), bar =- 10 mm. Fig. 
2c: Gyromilra perlota. SA 27. young ascocarps in situ, bar =- 10 mm. 

Figures 3-4: Ascocarps of Helvella. Fig. 3: flelvella subgcn. Leflcomelaellae. Fi g. 
3a: Helvella lel/come/aena, SA 56, ascocnrps in situ and showing sparingly 
ribbed stipe. bar =- 10 mm. Fig. 3b : He/vella soli/aria. UAMH M565. in situ , 
bar =- 10 mm. Fig. 3c: Hel vella unfe%r, SA 131. in si tu and showing 
excipular surface, bar = 10 mm. Fig. 3d: He/vella IIl/ie% r, SA 135, showing 
prominently ribbed stipe, bar = 15 111m. Fig. 3e: Helvella coslifera. SA 100, 
showing prominently ribbed stipe and cxcipulum, bar = 10 mm. Fig. 4: 
Helvella subgen. Silvieolae. Fig. 48: Helvella silvicola, SA 37 1. atypical 
auricu loid-cupulatc ascocarp showing excipulum and ribbed stipe. bar = 10 mm . 
Fig. 4b: Helvella silt'jeola. ALTA 8284, typical auriculoid ascocarps in si tu , 
bar = 15 mm . Fig. 4c: Helvella silvic:ola, SA 379, note auriculoid apolhccia and 
ribbed Sl ipe (righ'), bar = 10 mm. 

Figures 5-8: Ascocarps of Hell·ella. Fig. 5: Helvella subgcn. Elaslicae. fig, Sa: 
Helvella Qlra, SA 11 0. in situ, bar = 10 mm. Fig. 5b: Helvella elaslic:a. SA 
22 1, in situ, bar = 10 mm. Fig. 5c: Helvella lalispora. SA 374, bar = to mm. 
Figs. 6-8: Helvella subgcn. Helvella. Fig. 6: Helvella crispo. Fig. 6a : 
ALTA 83 19, young (left) and marure (righl) ascocarps. bar = 10 mm. Fig. 6b : 
SA 256, in si tu , bar = 15 mm. Fig. 7: He/vella maclI/ala. SA 380, young 
ascocarps showing excipular surface (left) and margin slrOngly inrolled over 
hymcllium (right), bar = 10 nun. Fig. 8: Helvella lacunosa, SA III, in situ . bar 
= 10 mm. 

Figures 9-12 : Dried ascocarps of Helvella and Undenvoodia. Fig. 9 : He/vella 
maeropus, UBC F3217, bar = 10 mm. Fig. 10: He/vella ,.;vlllar;s, C (part of 
holotypc), bar = 10 mm. Fig. 11 : Helvella verrilcil/osa. Fig. Il a: DAOM 
20767, note white marginal pubescence, bar = 5 mm. Fig. 11 b: DAOM 20767. 
showing ribbing on stipe and excipulum, bar = 5 mm. Fig. t 2: Unden"oodia 
colunmaris, DAOM 206825, ascocarps including longitudinal and cross (above) 
s(.'Ctions , bar = 10 mm. 

Figures 13-17: Ascocarps of PseudorhizblQ and Hydnolrya. Fig. 13: Pseudorhdllo 
califomica, DAOM 107197, drk-d ascocarp, bar = 15 mm. Fig. 14: 
Pseudorhizilla sphaerospora. Fig. 148: SA 38, in situ , bar = 10 mm. Fig . 
14b: SA 350, showing prominenliy ribbed stipe and rcflexed apothecium. bar = 
10 mill . Fig. IS : NydltOtrya michaelis. DAOM 14081 (holOlype of I-I . 
yukonensis), dried ascocarp, bar = 5 mm. Fig. 16: flydllo frya cubispora , WTU 
(Stz 13359), dri ed ascocarp in longitudinal section. bar = 5 mm. Fig. 17: 
Hydnollya variiformis, WSP 3911 9. dried ascocarp, bar = 5 mm. 
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Figures 18-28: Microscopic features ofapothecia of Helvellaceac. Fig. 18: He/"ella 
mocropus, WK 6368, fascicled hyphae of ectal excipulum outer surface. bar ;: 25 
J.lm. Fig. 19: Gyromtira esculema, SA 20, apothecium cross section. hymenium 
and medullary excipuJum, bar = 50 J.lm. Fig. 20: He/vella lellcomelaella, SA 
322, apothecium cross section. hymenium (h), subhymcnium (s), medullary 
excipulum (m). and ectal excipulum (e), bar = 75 J.lm. Fig. 21 : Gyromilra 
ambigllo, SA 191 . fasciclcdlbranchcd, septate paraphyses, bar = 20 J.lm. Fig. 
22 : RhizillQ ulldlila/a, WK 5983, lhick-wallcd, ascptate seta, bar = 15 J.lm. Fig. 
23 : He/vella aestivalis, C EI84.48. plcurorhynchous ascus base, bar = 15 J.lm . 
Fig. 24: He/vella oblongispora, C (holotype), aporbynchous ascus base. bar = 
15 J.lm . Fig. 25 : He/vella r ObUS1Q, AlTA 8291 (paratype). apex of ascus after 
spore release, including operculum, bar = 10 J,lm. Fig. 26: Ascospores with de 
Bary bubbles. Fig. 26.: Rh;z;na undulata, WK 5983, bar = 20 ~m. Fig. 26b: 
Pseudorhizina sphaerospora, SA 350, bar = 10 J,lm. Fig. 27 : He/vella si/vicola, 
SA 379. SEM of hymenium cross section, asci with uniscnatc ascospores and 
clavate paraphyses, bar = 20 J,lm. Fig. 28: Hydnotrya cerehriformis, WK 3023, 
apex of ascus including ascospores and operculum (arrow), bar = 20 j.1m. 

Figu r es 29-34: SEM ascospores of Gyromitra subgenus Gyromitra and subgenus 
Discina . Fig. 29: Gyromitra umbigua, DAOM 195475, bar = 4 J,lm. Fig. 30 : 
Gyromitra eseu/enta, SA 358, ascospore apex, bar = I J,lm. Fig. 31: Gyromitra 
per/afa, WSP 563 11 , bar = 4 j.1m. Fig. 32 ~ Gyromitra oly mpialla, SA 325, 
ascospore apex. bar = I j.1m. Fig. 33 : Gyromitra per/ata, SA 337, bar = 5 j.1m. 
Fig. 34: Gyromitra leucoxantha, K . (herb. 8 rcsadola), bar = 10 j.1m. 

Figu res 35-40: SEM ascospores of Gyromitra subgenus Discina, subgenus 
Caro/illl(JlJo, and subgenus Melaleucoides. Fig. 35: Gyromifra g igas, K 
(Upland, Lundell 05 15 1945), bar = 5 j.1m. "~ig. 36: Gyromilra g igas, WSP 
CSI7387, bar = 5 ~m. Fig. 37 : Gyromitra gigas, WTU (Stz 1885), bar = 4 
J.lnl . Fig. 38: Gyromitra g igas , DAOM 191998, ascospore apex, bar = 2 JJ m . 
Fig. 39: Gyromitra pamla, K (isotypc), bar = 4 JJm. Fig. 40: Gyromitra 
mela/ellcoides, WTU (Stz 6715), bar = 2 J..lm . 

Figu res 4 1-46: SEM ascospores of Pseudorhizina, RhizillU, Ullderwootiia, He/vella 
subgenus Helvella, and He/vella subgenus Elasficae. Fig. 41; Pselldorhizilla 
sphaerosp ora, SA 38, bar = 1 J.lm. F ig. 42 : Undera.'Oodia colum"aris , DAOM 
206824, bar = 4 J..lm . Fig. 43 : Rhizina IIndu/a fa , WTU «Stz 16329), bar = 10 
J..lln . Fig. 44: Rhizina ulldu/ata. WTU (Stz 16329), ascospore apex , bar = I 
~m. Fig. 45: Ifelvella crispa, SA 257, bar = 4 ~m . Fig. 46: Ifelvella alra, SA 
110, bar = 2 Jim. 

Figures 47-52: SEM ascospores He/vella subgenus Cupuilformae. subgenus 
£/asticae. subgenus Leucomelaellae, and subgenus Silvicolae. Fig. 47 : He/vella 
corium , K (isotype of f/. arctiea), bar = 4 J.lm. Fig. 48: He/vella chinensis, 
WTU (Stz 11 77 1). bar = 4 ~. Fig. 49: Ifelvella campressa, WTU (SDLB 03 
25 1977), bar = 4 ~m . Fig. 50 : Helvella leucomelaena, WSP 54318, bar = 4 
~m. Fig. 5 1: Helvella silvicala, ALTA 8273, bar = 4 ~m . Fig. 52 : Ifelvella 
cra.uitu',icata, MICH (holotype), bar = 4 J.lm. 

Figu res 53-58: SEM ascospores He/vella subgenus Macropodes and subgenus 
Cup uliformae. Fig. 53 : He/vella mncropus, SA 120, bar = 4 Ilm . F ig. 54 : 
Helvella macropus, ALTA 8294, bar = 4 J.lm. Fig. 55 : Helvella nlacrop us, SA 
120, bar = 4 J.lm. Fig. 56: He/vella macroplLS, K (Paxina subclavipes, Ellis 
Non h American Fungi 985), bar = 4 J..lm . Fig. 57 : He/vella macrop us, DAOM 
24706, bar = 4 JJm. Fig. 58: Helvella cupuliformis, K (paratypc), bar = 4 J.lm. 
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Figures 59·64 : SEM ascosporcs Hydnolrya subgenus Hydnollya and subgenus 
Cerebriformae. Fig. 59: Hydllotrya cubispora, WTU (SOLS 1523), bar = 10 
~m . Fig. 60: Hydnorrya cubispora, WTU (SOLS 1523), bar = 8 ~m. Fig. 61 : 
Hydllolrya (ulasnef, K (Lange 3082), bar ;; 10 )..lnt . Fig. 62 : Hydnolrya 
'IIorii/ormis, K (Fogel 1174), bar = IO J,lnt. Fig. 63 : Hydnotrya cerebriformis, 
K (Smi th 08 18 1962), bar;; 10 flm. Fig. 64 : flydnolrya cerebriformis, K 
(Smith 08 18 1962). bar = 10 ~m . 

Map 1: Gyromilra esculemo 
Map 2: Gyromilro ;n/ula 

Maps 

Map 3: Gyromirra ambigua. Gyromitra olympiana 
Map 4: Gyromilra per/ala 
Map 5: Gyromitra gigas. Gyromitra leucoxamha 
Map 6: Gyron/ilra melaleucoides 
Map 7: Rhiz;'ra Imdulala 
Map 8: Pseudor!Jizina cali/omico, PseudoriJizino sphaerospora 
Map 9: He/vella crispa, Helvella lac/eo 
Map 10: Helvella mneulata 
Map 1 t: Helvella locunosa 
Map 12: Helvella leucomelaena, Helvella unicolor 
Map 13: He/vella acetabulum, He/vella verrncu/osa. He/vella hyperborea 
Map 14: He/vella costifera. He/vella aeslivalis. He/vella robllsla 
Map 15: He/vella solita ria 
Map 16: He/vella si/vico/a. He/vella crassitunicatQ 
Map 17: He/vella corium. He/vella cupuliformis 
Map 18: He/vella chinensis. He/vella rivu/aris 
Map t 9: He/vella macropus 
Map 20: He/vella elastica 
Map 21: He/vella a/bella 
Map 22: He/vella compressa. He/vella ephippillm. He/vella latispora 
Map 23 : He/vella pezizoides, He/vella alra. U"derwoodia columnaris 
Map 24: Hydnotrya cubispora, Hydnotrya variiformis, Hydnofrya tulas"ei 
Map 25: Hydnotrya cerebriform is. Hydnotrya michaelis 
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24;25.F2a,JJ·J8,MJ 
grisftXJ!ba, He/vella 65 
Gymnohydnotrya 3.8.1O.13 .16.U 
GyrocephaJUJ 18 
GyrocrOlbrl R> 
GyromiJra 3.5.6.7.8.9.10.11.12.13.14.15,16. 

18.19,21,35,54 
key 10 3ubgenera 19 
Sub,eaus CaroliniDIUl 9.15. 16, 19,21 . 

35 
Subaenul DiscinD 7 .8,9.10 .15 .16.19, 

21 ,35.36,40 
key to species 21 

Sub,enus Gyromilra 8.9 ,1 5. 16. 19.28. 
35,37 
key 10 specics 28 

Sub,enus Mdtllellcoidu 8,9. 15 . 16. 
19,34,36,37 

Gyromitrodi!s 36 
Htl.tUa 2.3.5.6.7,8,9.10,11.12.13,14 . 15.16, 

18.41.75.77.78 
key 10 suba enera 41 
section Acctabulum 62.64 
section crispae. 54 
sectioo Elasticae46 
seelion Ephippium 42,46 
section Hehoella 54 
.so:;:tioo LacullOSat 54 
section l.eucomelae1l(U! 7.62,64 
section A1acropodes 10.42.74.75 
section SiMcolae77 
section SoJiuulae 62 
Subgenus CupuliJormat 15.16.4 1. 

42.46.52 .71.75.76 
key 10 species 42 

Subgenus Elastic(J~ 15 .16.4 1.43 .46. 
78 
key 10 species 47 

Subgenus Hdv~l1(J 15.16.41.54.71.7 8 
key 10 species S5 

Subgenus LeucolJUl(Jen(J~ 7 .15.16.41. 
44 .62.71.78 
key 10 specie.s 62 

Subgenus MtJcropodes 8. 10 .13.15.16. 
41 .43.14 

Subgenus SiMcola~ 15.1 6 .41.64.71 
Belnllaceae 2.3.8 .10, 12.13.14.1 6.11.1 8 

key 10 tribes and genera 18 
Tribe Oiscineae 13.18 
Tribe G,romitrHe 13,14,1 6.18 
Tribe Helvelleae 13.16.18.4 1 
Tribe: lene .... jncuta~ ndis 13 ,16. 

18.80 
H~h>rll~lfa 13.36 

Hydnolrya 3.5.6.7.8.10. 13.1 4.16,80 
kc)' 10 subgenc:ra 80 
Subgenu. Cudri/orlftD. 10. 16,80, 

82 .IS 
SubJenus HydnotrytJ 10 . 16.80.81 

Iccy 10 species 81 
Hy~17 
hyp.rbor.a, HtI,tlltJ 62.65.61 .1I.M JJ 
in/lala. Rilizina 39 
in/ll/tJ, Gyrolltilrtl 2.5.8.10. 11,28.29.30, 

31,32,33,34Flb,M2 
infola. Heh>ello 31 
infida (orma gyrosa. Gyromilra 32 
infolo vat. apiculoJispora. G)70milra 28.29 
ifllcmedia. Hycinotrya 83 
korfii, Discina 22 
korfii. GyromilrQ 22.23 
loct.a, 1It1,tllo 6 .16.55.56.57.5S.78 .A-19 
ltJcltnosa, HtI.,tlltJ 2,5.6,10,11.43.44,49. 

55.57 .58,60 ,61 ,65,78F8,M J J 
larr)'i, Disdna9:1A 
laTTyi. Gyromitra 9,24,25 
ltJJupora, HtI't/la 6,43,47.48.49,50,52. 

S3FJc.M22 
upropodia 3 ,41 .46 
It~co,"dat'"" HtI,tlltJ 5 .6 ,7 . 11,15.62. 

64.66,67 .68.70.11.74,78,F Jo.20,50.M12 
leucomela.r. Paiza 67,68 
leucophoea. Hel\-dla 55.56 
II. ItIlcop'u, 1I~",tll" 16.46.54 
leucoxanroo. DtsCina9:1A 
Itucoxan,ha, GyromiJra 6,9 ,21,14 .F 34, 

MJ 
ieucoxanrM Vat, folvesctns. Discina 24.25 
Mocropodia3.13.41 .75 
macropw, Cycuhipodia 7S 
mDCI"OP"S, lI.lr.Jl" 2.6.10 ,11 .41,43.46.74 , 

15,76.F9. 18.5J·57.M19 
mlJCTOpw. Proza 75 
mac.ropw Vat. brews, Hel~'ella 75.76 
Macroscyphw 75 
mocrospora, Gyromilra 26 
ITIQ.culaJa, HtI.,tlla 5,6,11.15.43.55.60, 

6t.68.71,F7.M10 
mcknighlii. Gyromitra 26 
melaleuc(l, Discina 36 
melaJeuca, Helwllll 67,68,69 
mdtJifUca. GyromitrtJ 15.35 ,36 
rMlaleuco. Pniza 36 
mdaltucoidts, GY'omilra 8.11.15 , t 9,34, 

35,36F40,M6 
melakucoida. Paiza 34,35 
michaelis, Gt!OPDra82.83 
michaelis, Hydnolrya 14.S1,82 ,83 ,S4,86 , 

F15.M25 
mitra, Helvella 2,55.57 
monachella, Heh>rlla 46,54 
montana, Gyromi,ra 9,22,23 
murina. Heh>rlla 5 t 
Neogy,omilra 18 
oblongispora, 1I.J, dla 7 ,14 ,F24 



Ochromilra 36 
olympiana. Discma 25 
ulympiana, Gyromitra 5. 11 . 15.2 1.22.24. 

2S .35F2b.32.M3 
olympiollo var. dilulO. Discma 25 
palJidulo. Helw:lla 42,43 
pa fustris, IIdvdla 11 .58 ,61 
I'apueruis, Helw:t1a 11 
Paratiiscino 18 
parma. Dl.1cino 21 
parm.a, Gyromitra 11.1 I .F 39 
I 'anna 41 
pedllJlcufola, Hell'ella 67,69 
perlala. Ducina 26 
perlala, Gyromi/ra 2,5 ,1 0. 11 .14,21 ,22 ,24 , 

25.16,27 ,40,F2c. 3 I .33.M4 
per/ala, Paiza 26 
p~:.~ojdef, IIdvdla 2, 16.44.47 .48.49.52. 

S3,J.1lJ 
l)hiloIlOlis, Heh'ella 6 1 
phlebop/wra. Hel~"etla 58 
Ph),somilra 3, 18 
ploetlnoiallQ, Hydnolrya 82 
pocifJum, Helvella 66 
Pseudorlli'r.inlJ 3 .5 ,6.7 .8.9.10,13, 14, 15 .1 6, 

18,36 
key to .species 36 

PseudorhizirtlOe3C 13.17 
qllefe/ii. Hehylfa 70.71 
rCCllnn. G)Tamilra 34 
recurvum, Paxina3435 
Rhi:.itIIJ 2 .3.5 ,6.7,8 .1 0,13 .1 4,15.16.18.39.66 
Rhi;rjn.accac 12.13.17 
r; lf llliJris, IIdulia 5,42,43 .45.46 ,FIO, 

MI S 
robusla, IIdvdla 1I,62 .65,70.73.F25. 

MI4 
sichuanensis , Gyromitra 34 
sUvieo/a, Hdvdla 5.6,1 0 .1 5,41 ,64.77,78 , 

F4,27.5J,MJ6 
sil~icola. OlidM T1 
siMcola. WynnelJa 77 
sinensis. He/~'(dla 42 
si/l8u;. Underwoodia 80 
sulilario , Hd.,ella 6,15,43 .62 .67 .68.69, 

70 .7 I ,72.74 flb.M l5 
solitario, Pc.il.a 70 
spadicM. Hel~'elfa 54 
sphacrospora. G)TOnlltra 38 
sphu(!wspora, HelwUo 38 
s~rospora, HeJ\-ellella 38 
sphauospura, Pseudorld:.ina H, II , 13,1 4. 

36.37 .J839,FI4 .26b.4J ,MB 
stf!\'eruii, Helw!lla 52.53 
slf!\'ensii. up/opodia 52 
sllbcll1\'ipes, Maaopodia 75.76 
sulxlavipes. I'axina 75.76 
slIbclmipes. Pema 75,76 
SIIOCOSlala. He/wdla 57.59 
slIbglobra, HehV!lIa 48.49 
sl~'jca. Geoporella 85 

sun·jcD. Hydno/r}'opsis 85 
sulcaJa, He/wdla 57.58 
tasmallica, Gyromitl'lJ 34 
IOsmanictl. Hekelln 34 
Iulrunci. Hydnooofites 83 
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tu/asllei, lIydnotrya 6 ,7. 11.80,8 1,82.83. 
F61,A124 

ul!linenii, 1Ie1I'~Jla 74 
umbracauliformis. EJI'Cla 37,38 
Under.",'oOOio 3.5 ,6.7 .8, 10.1 1.13, 16. 18,78 
untkrwoodii. Elw:la 20 
undulala, Rh~jna 2.7.8. 10.18.39 .40 ,66, 

F22.26a.43.44,Afl 
unlcolor, Acetabula 72 
unieolor, IIdvella 62 .63.65,70.71.72 .73. 

74F3c-d ,MI2 
_riiformis, lIydnolrya 6.8. 11,81.84.85 . 

86.F17,62.M24 
.'(!rrIlClllosa, Geop)'x;$ 73,74 
I'errucu/osa, Hel l'etla 6, 11,44,62.63,64, 

67 ,72.73F I I ,MI 3 
l'f!Truc.uloso, PallA 73 
\'iIlosa. He/\'ella 42.43.45,46 
~'ilIosa, Octospora 42,43 
warnci, G}TomlITa 26,28 
Wymrella 3.10,41 .77 
yukoneruis, Hydnolrya 82,83 
t.Onata, Rhilina 39.40 
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