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Abstract

Collections representing 15 previously described species of the discomycete genus
Helvella (H. acetabulum, H. atra, H. brevis, H. confusa, H. corium, H. crispa,
H. elastica, H. ephippium, H. lacunosa, H. leucomelaena, H. maculata, H.
pezizoides, H. silvicola, H. solitaria, and H. villosa) are described, illustrated
and discussed with respect to their taxonomic disposition. Helvella robusta sp.
nov. is described and illustrated. The new taxon is distinguished from other
species in the section Acetabulum on the basis of its large size, very robust stipe,
medium brown colouration and reflexed apothecial margin. Section Silvicolae
sect. nov. is described to accommodate the species H. silvicola. A key to the
species of Helvella known from Alberta is provided.

Introduction

Helvella L. : Fr., emend. Nannf. is a large genus of operculate discomycetes that
includes a series of species which have cupulate, auriculoid, or irregularly lobed apothecia.
Most species are terrestrial and stipitate. Helvella is distinguished from other large stipitate
discomycetes (e.g. Gyromitra) on the basis of ascospore morphology and excipulum
structure. With the exception of H. brevis which has triguttulate, fusiform ascospores, the
ascospores of Helvella are broadly ellipsoidal and generally uniguttulate. Asci are cylindrical
and contain 8 uniseriate ascospores. Paraphyses are unbranched, sparingly and
inconspicuously septate, and slightly swollen at the apex. In thin sections of apothecia, the
outer excipulum is visible as a layer which is morphologically distinct from the medullary
tissue.

Species of Helvella are distinguished on the basis of apothecium shape, and the
texture of the excipular surface which varies, according to species, from glabrous to villose.
The presence or absence of ribs on the stipe (and, occasionally, on the undersurface of the
apothecium), and internal stipe construction (i.e. solid, hollow or chambered) as seen in
cross section are important species characters. Pigmentation in the species of Helvella is very
diverse, ranging from almost white, through numerous shades of brown and grey, to black.

The taxonomy and distribution of the genus has been well studied in Europe
(Dissing 1964, 1966, Dissing and Sivertsen 1980, Eckblad 1968, Haffner 1987, Harmaja
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1974, 1976. 1977a, 1977b, 1979, Nannfeldt 1937) but there are fewer reports concerning the
occurrence and distribution of the genus in North America (Anderson and Ickis 1921.
Dissing and Lange 1967, Groves and Hoare 1953, Kempton and Wells 1970. Weber 1972.
1975) and none of these considers collections from Alberta. In fact, published literature
concerning the genus Helvella in Alberta is limited to one checklist in which nine species are
reported to occur in the province (Larsen and Denison 1978). Due to the wide variation in
plant communities in the province, a larger number of s pecies of Helvella is expected in
Alberta. Extremes in altitude (300 to 3700 metres a.s.l.) and latitude (49 to 60' N) and a
wide variety of drainage patterns combine to yield a complex mosaic of habitats and seasonal
variations. The growing season or frost free period ranges from 60 days in northern regions
to 120 days in the south. Alpine and montane areas can have severe frosts and heavy
snowfalls at any point throughout the summer months. For these reasons, it is difficult to
compare fruiting times of species found in Alberta with those of other more intensively
studied areas. For example, while H. acetabulum or H. leucomelaena are considered early
spring species in Denmark, these species can be found fruiting in July in Alberta. July
collections of these species would be most unusual in Demark (Dissing, pers. comm.).

This paper provides descriptions, illustrations and discussion of fifteen previously
described species of Helvella based on collections from Alberta. In addition, H. ro ta sp.
nov. is described and illustrated based on two collections made in Alberta. The basionym,
and synonyms which appear in North American and European references (Breitenbach and
Krgnzlin 1983, Dennis 1978, Pomerleau 1980, Seaver 1928, Smith, Smith and Weber 1981)
which are in current use, are listed for each species. A key to the species of Helvella in
Alberta is provided.

Based primarily on discontinuities associated with stipe and apothecium structure,
Dissing (1966) disposed the species of Helvella among seven sections: Lomelaenae,
Acetabulum, Macropodes, Crispae (= Helvella),  Lacunosae, Ephippium, and El=ticae.
These sections may have phylogenetic implications, but for now we regard them as useful
taxonomic subdivisions which facilitate identification within the genus. All of these sections
are represented in Alberta. We have indicated the section in which each species described
below is found. Further, and in keeping with Dissing's system, we have described an eighth
section, 'StIvicolw' , to accommodate H. silvicola, a species not considered by Dissing in
1966.

Materials and Methods

Collections of fresh and dried material from Alberta were examined. Tissue from
dried specimens was rehydrated in 10% KOH. Microscopic details were examined using
free-hand sections and squash preparations mounted in lactophenol cotton blue. Distilled
water mounts were used for ascospore measurements. Habit drawings were prepared to
represent ascocarps in the fresh condition and were based on dried specimens and
photographs where possible. Fresh specimens were air dried and deposited in the University
of Alberta Cryptogamic Herbarium (ALTA). All collections examined are deposited in
ALTA or the National Mycological Herbarium, Ottawa (DAOM).

Key to the species of Helvella in Alberta

1. Apothecium arising vertically from a short stalk, splitting to form a single erect
auriculoid lobe ........................................................................................ H. silvicola

1'. Apothecium cupulate, plane or reflexed, saddle-shaped , convex, or irregularly lobed;
if split at maturity not forming an auriculoid lobe .................................................. 2
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2. A
pothecium more or less cupulate to plane or reflexed at maturity .................  32'. Apothecium sad

dle-shaped, strongly convex, or irregularly lobed and wrinkledat maturity ...................................................................................................
3. Stipe d

istinctly ribbed; ribs on the underside of the apothecium extending from the11
base to the marginal region ....................................................................................3'.

 Stipe lacking ribs, or if present, never extending beyond the stipe apex
..................... 5

4
4. Hy

menium medium brown; margin of apothecium often r
eflexed over stipe atmaturity; stiN robust; awosNres 15-18 x 11-13 = ........................4'. Hy

menium dark brown; margin of a
Nthraium regular or way but never

H. robwta

a
scospores 16-20 x 11-14 = ......................................................

reflexed over the stiN; stipe indistinct or prominent but never robust;
5. Ascospores subfuMfom and thpttthate; stipe length less than half the diam of theapothecium .................................................................................................

H. aceWWm

5'. A pm broadly ellipsoidal and un
iguttulate, stipe length va riable ....... ......

H M
.............. 66. Stipe prominent and distinct from apth = ...............................................

7

. br s

6'. Stipe not prominent, typically short and expanding into the aNthum orv
irtually absent ...........................................................................................

7. Ascocarp black or nearly so .................................................................................... 107'. Ascocarp brown or grey; stile typically paler than hymeth= .................................. 88. Ascospores 17-20 9. -13 m; sti
pelengthless than or dim

or
 ofthe apothecium; terrestrial .................................................................equal to the

8'. Ascospores 22-32 x 11-17 m; stiN length H. c
at lmt twice the d of the

a
Nth m; Ucolous .......................................

See discussion under H. corium9. Stipe often ribbed; stipe pubescent; apothedum tStipe
typically brown ............... H. solttaria

Asc
9'. UN terete; stile or rarely pubewent; apthraium typically grey ......... H. villosa10 Ascocarp stipithte; sti

pedistinctiy ribbed .........................................10'. Awraup substipitate to
sessile; stipe base may be folded, wrinkled or fluted butnot distinctly rib

H. confisa

11. Stipe strongly ribbed; i
nternally chambered ................................................................ H. Imcomelaena

11'. Stipe terete; solid or hollow ................................................................................... 12
12. Ascocarp grey to almost black; excipular surface gabrous ............... H. lamnosa

14
12'. Ascocarp creamy white to brown; excipular surface pu bescent ....................... 1313. Hy

menium creamy white to pale beige; N s 17-20 x 10-13 =.......... H.13'. Hymenium medium to dark brown; ascospores 18-22 x 11-14 = ............ 
H. m wa

. crisps
14.

 Stipe dark grey to black, often paler at base; excipular surface glabrous.. 
H. atra14'.

 Stipe white to grey brown; excipular surface glabrous to villose15 . Stipe and excipular surface 
villose 1515'. Stipe and excipular surface glabrous ......16. Hy

menium dark brown to black ...
16'. Hymenium pale grey to grey brown

Helvella acetabulum 
(L. : Fr) Quel., Ench. Fung. 275. 1886. Figs. 1-4. Section 

AcetabulumDissing. Basionym: Peziza acetabulum L., Sp. P1. 2:1181. 1753. Synonyms: Paxinaacetabulum (L. : Fr.) 0. Kuntze, fide Dissing, 1966. 
Paxina barlae (Boud.) Seaver,fide Dissing, 1966. Paxina sulcata (Pers.) 0. Kuntze, fide Dissing, 1966.

A
pothecium: initially deeply cupulate, ex

panding with age and developing a wavy,irregular margin, 1-8 cm diam, hymenium dark brown, excipular surface yellow brown to
whitish, paling toward the stipe, pubescent, c o

nspicuously ribbed . Stipe: roughly equal,pubescent, deeply fluted, internally ch
ambered, white to y

ellowish, the prominent ribscontinuous with those on the outer surface of the a
pothecium, 10-40 x 5-30 mm. Asci:hyaline, cy

lindrical, tapering slightly to base, up to 330 x 17 
m. Paraphyses: hyaline, almost

Plectania n=nfeldtii

16
H. elastica

H. pezizoides
H. ephippium
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equal or enlarged to 4-6 um diam at apex. Ascospores: hyaline, broadly ellipsoidal, 16-20 x

11-14 um. Habitat: on the ground in woods under Populus or Picea. Collections examined:
ALTA 626, L. L. Kennedy, June 30 1964. west of Millet. ALTA 7958, R. S. Currah, June
25, 1979, U. of A. Devonian Botanic Garden, Edmonton. ALTA 8264, S. Abbott, July 28,
1979, 10 km south of Leduc. ALTA 8293. R. M. Danielson, July 1. 1976, Bow Valley
Provincial Park, near Seebe. DAOM 177719, K. Egger, August 7, 1980. upper falls, Bertha

Lake Trail, Waterton National Park.

Notes: Harmaja (1977b) describes several species closely related to and previously
included in H. acetabulum. Three collections (ALTA 626, 7958 and 8293) clearly represent
H. acetabulum sensu Harmaja. Another collection (ALTA 8264) consisting of a single
specimen resembles H. arctoalpina Harmaja in some respects but it is not possible to apply
this name with confidence. The spore size of this specimen ranges from 17-20 x 10-13 urn.
This size range matches the typical dimensions of the spores of H. arctoalpina, but it is also
within the range of variation exhibited by H. acetabulum sensu Harmaja. Until more Alberta
specimens are collected, and clearer distinctions can be made between H. acetab:dum and H.
arctoalpina, Dissing's broader concept of H. acetabulum will be used. H. acetabulum has
been reported from Alberta by Larsen and Denison (1978).

Helvella atra Holmskj. : Fr., Syst. Myc. 2:19. 1823. Figs. 5 .8. Section Ephippium Dissing.
Basionym: Helvella atra Holmskj., Beata ruris otia Fungis Danicis impensa 2:47,
Tab. 25. 1799. Synonyms: Leptopodia atra (Holmskj. : Fr.) Boud., fide Dissing,
1966.

Apothecium: irregularly lobed to saddle•shaped, often laterally compressed, 0.5-3 cm
diam, hymenium dark grey to black, excipular surface grey, glabrous. Stipe: terete, solid,

usually fluted, especially near the enlarged basal region, pubescent, dark grey, white over the
extreme basal portion and often yellow or yellowish grey above, 20-50 x 3-8 mm. Asci:
hyaline, cylindrical, tapering to base, up to 225 x 17 um. Paraphyses: brown to pale brown,
enlarged to 9 um diam at apex. Ascospores: hyaline, broadly ellipsoidal, 15-19.5 x 10-12.5

um. Habitat: scattered on ground near Salix, or on rotting deciduous wood. Collections
examined: ALTA 8265, S. Abbott, August 10, 1983, Minnie Lake near Glendon. ALTA
8266, S. Abbott, July 25, 1987, Devonian Botanic Garden, Edmonton. ALTA 8297, S.
Abbott, July 28, 1987, Devonian Botanic Garden, Edmonton.

Notes: H. atra resembles H. pezizoides (q.v.) but the two can be differentiated
because H. pezizoides has a paler, villose excipular surface and paler stipe. The excipular
surface of H. atra is smooth.

Weber (1972) recognizes a very closely related species, H. subglabra Weber, and
notes that H. subglabra 'frequently has individual cells and hyphae projecting on the sterile
surface of the apothecium when young," while H. atra is glabrous throughout its
development. In H. atra, the walls of the outer excipulum are brown, while those of the
medullary excipulum are typically hyaline, although a few walls may be brown (Dissing
1966). H. subglabra has few brown walled cells in the ectal excipulum and many hyphae
with brown walls in the medullary excipulum (Weber 1972). H. subglabra is also separated
from H. atra by having dark grey, rather than black fruiting bodies. Problems in
identification arise in the examination of herbarium material because fruiting bodies of H.
subglabra may turn black when dried. Weber (1972) admits that mature fruiting bodies of
H. rubglabra may be glabrous and this feature is therefore of limited usefulness except when
large collections with a complete range of developmental stages are available. Size ranges for

all anatomical features of H. subglabra are comparable to those given for H. atra (Dissing
1966). Correlation of a greater number of characteristics is needed before H. subglabra can
be accepted as a species distinct from H. atra.

1,....,. , ,eye. • ^... ,
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Figs. 1-8. Figs. 1-4. Helvella acetabulum ( ALTA 7958). Fig. 1. Cupulate apothecia with
conspicuously ribbed stipe and excipular surface. X 0.7. Fig. 2. Ascospores. X 650.
Fig. 3, Ascus. X 360. Fig. 4. Paraphysis. X 720. Figs. 5-8. Helvella atra ( ALTA
8297). Fig. 5. Dark, saddle-shaped, laterally compressed apothecia. with terete stipe.

X 0.7. Fig. 6. Ascospores. X 720. Fig. 7. Ascus. X 250. Fig. 8. Paraphysis, X 280.

71 8)
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Kempton and Wells (1970) also report H. atra on rotting deciduous wood.

Helvella brevis (Peck) Harmaja, Karstenia 14:104. 1974. Figs 9-12. Section Macropodes
Dissing. Basionym: Helvella macropus (Pers. : Fr.) Karst. var. brevis Peck, Bull.
Torrey Bot. Club 29:74. 1902. Synonyms: ?Paxina subclavipes (Phill. and Ellis)
Seaver, North Am. Cup Fung. (Operc.):206. 1928.

Apthecium: cupulate, margin entire or irregularly split, 25 mm diam, hymenium
brown, excipular surface slightly paler, pubescent. Stipe: terete,  equal, concolorous
with the excipular surface, pubescent, 6-7 x 1.5-2 mm, typically buried in the substrate.

hyaline, cylindrical, tapering to base, up to 175 x 17 =. Paraphyses: hyaline, enlarged
to 7 um at apex. Ascospores: hyaline. subfusiform, verruculose, triguttulate with a large
central oil drop and a smaller one at each end, rarely uniguttulate, 18-23.5 x 10.5-12 =.
Habitat: gregarious on sandy soil under mixed Betula, Alnus and Picea. Collections
examined: ALTA 8294, R. M. Danielson, July 31, 1974, Fort McMurray.

Notes: H. brevis can be distinguished from other species in the genus by its
subfusiform, usually triguttulate ascospores. H. brevis is distinguished from H. macropus
(Pers.: Fr.) (see Weber 1972) on the basis of its short slips smaller ascospores.
The slips of H. macropus may be up to 7 cm long and the ascospores are typically 21-24
10.5-12.5 =.

Seaver (1928) lists Helvella macropus brevis as a synonym for Paxina subclavipes
(Phill. and Ellis) Seaver. Seaver's description resembles our collection of H. brevis in
morphology, but the ascospores of P. subclavipes are described as ellipsoidal and are slightly
narrower than our collection. Examination of the type material is necessary to determine
whether the two are conspecific. If this is the case, then the epithet sub clavipes (1887) would
have priority.

Helvella confisa Harmaja, Karstenia 17:40. 1977. Figs. 13-16. Section Leucomelaena
Dissing. Synonyms: Helvella solitaria (Karst.) Karst., sensu Dissing, 1966, fide
Harmaja. 1977a.

Apothecium: deeply cupulate, expanding and becoming shallowly concave with age,
8-28 mm diam and up to 12 mm deep, hymenium dark grey brown, excipular surface
concolorous with the hymenium near the margin, becoming paler (smokey brown to white)
near the stipe, pubescent. Stipe: short, expanding to apex, solid, slightly to deeply fluted,
ribs few and well-separated, white, 3-10 x 2-8 mm. Asci: hyaline, cylindrical, tapering to
base, up to 300 x 18 m. Paraphyses: brown, enlarged to 7 um diam at apex. Ascospores:
hyaline, broadly ellipsoidal. 18:22 x 12.5-15 =. Habitat: clustered on mossy ground on
banks of an alpine flood plain with Abies and Pinus nearby. Collections examined: ALTA
8274, R. S. Currah, August 29, 1987, Penstock Creek, Jasper National Park.

Notes: Dissing (1966) referred to material of this taxon as H. solitaria (Karst.)
Karst. After reviewing the type material of H. solitaria, Harmaja (1977a) concluded that H.
solitaria and H. veleta Bres. are conspecific. Karsten's H. solitaria has priority over H.
queletti Bres. Thus, here, H. solitaria (q.v.) refers to H. queletii sensu Dissing, while H.
con fisa refers to H. solitaria sensu Dissing. H. con a is most closely related to H.
lftcomelaena (q.v.).

13

16

Figs. 9-16. Figs. 9-12. Helvella brevis (ALTA 8294). Fig. 9. Small, shallowly cupulate
apothecia with short pubescent stipe. X 0.7. Fig. 10. Ascospores. X 815. Fig. 11.
Ascus. X 210. Fig. 12. Paraphysis. X 205. Figs. 13-16. Helvetia confisa (ALTA
8274). Fig. 13. Small, cupulate apothecia with short, ribbed stipe. X 0.7. Fig. 14.
Ascospores. X 720. Fig. 15. Ascus. X 280. Fig. 16. Paraphysis. X 360.
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Helvella corium (Weberb.) Massee, Brit. Fung. Fl. 4:463. 1895. Figs. 17-20. Section
Macropodes Dissing. Basionym: Peziza corium Weberb., Pilze Norddeutschl. 1:7.
Tab. 3, Fig. 7a-d. 1873. Synonyms: Cyathipodia corium (Weberb.) Gill., fide Dissing,
1966. Paxina corlum (Weberb.) Seaver, North Am. Cup Fung. (Operc.):208. 1928.

Apotheclum: initially cupulate with an inrolled margin, expanded at maturity, 9-25
mm diam, margin wavy, irregular, hymenium black, excipular surface dark brown to black,
pubescent, margin often white, entire or serrate. Stipe: equal, terete to slightly fluted, solid.
pubescent, dark brown to black, 5-10 x 1-3 mm. Asci: hyaline, cylindrical, tapering to base,
up to 225 x 17 um. Paraphyses: brown, enlarged to 7 urn diam at apex. Ascospores: hyaline,
ellipsoidal, 17-20 x 10.5-13(15) um. Habitat: gregarious on bare wet ground, associated with
Salix and Populus. Collections examined: ALTA 8267, R.S. Currah, August 20. 1985,
Devonian Botanic Garden, Edmonton. ALTA 8296, R. M. Danielson, August 10, 1975. near
Banff townsite, Banff National Park.

Notes: One of our collections (ALTA 8296) is unusual in having broader ascospores
(13-15 um) than what is generally considered normal for this species. The specimens fit the
description of H. corium in all other respects. This species has been reported from Alberta
by Larsen and Denison (1978).

A single collection (ALTA 627) of a superficially similar ascomycete, Plectanla
nannfeldtil Korf (=Paxina nigrella Seaver, (Paden, Pers. Comm.)), was also examined. It
can be differentiated from H. corium by its larger, narrowly ellipsoidal ascospores each of
which typically possesses two small oil droplets, and by its lignicolous growth habit. The
size, shape and guttulae of the ascospores of Plectanla nann feldtil exclude this species from
the genus Helvella.

Helvella crispa Scop. : Fr., Syst. Myc. 2:14. 1823. Figs. 21-24. Section Helvella Dissing (=
section Crispae, Dissing 1966). Basionym: Phallus crispus Scop.. Fl. Carnol. 2:475.
1772.

Apothecium: irregularly lobed and wrinkled, 1-5 cm diam, hymenium creamy white
to beige, excipular surface beige, pubescent. Stipe: deeply fluted and ribbed, internally
chambered, pubescent, white to whitish, 20-130 x 5-30 mm. Asci: hyaline, cylindrical,
tapering to base, up to 225 x 17 um. Paraphyses: hyaline, swollen to 6-8 um diam at apex.
Ascospores: hyaline, broadly ellipsoidal, 17-20 x 10-13 um. Habitat: scattered on the ground
or solitary Lnder Corylus cornuta or Populus. Collections examined: ALTA 661, E. Bozniak
and J. Wheelock, September 14, 1965, Muir Lake area. ALTA 662, J. States. August 13,
1967, Long Lake. ALTA 663, M. Dumais. July 27, 1968, McKay River south of Fort
McMurray. ALTA 7292, L. L. Kennedy, September 15, 1976, Forest Reserve, Edmonton.
ALTA 7934, R. Currah, September 4, 1977, Devonian Botanic Garden, Edmonton. ALTA
7901, H. Schalkwyk, September 5. 1978, east of Redwater. ALTA 7957, R. S. Currah, July
1979, Devonian Botanic Garden, Edmonton. ALTA 8268, M. Van Dyk, August 31, 1980,
Devonian Botanic Garden. Edmonton. ALTA 8275, R. S. Currah, July 21, 1982, Devonian
Botanic Garden, Edmonton. ALTA 8276, S. Abbott, September 3, 1987, Devonian Botanic
Garden, Edmonton. ALTA 8283, S. Abbott, August 8, 1981, 10 km south of Leduc.

Sc

Figs. 17-24. Figs. 17-20 Helvella corium (ALTA 8267). Fig. 17. Dark cupulate or planeNotes: This species is the type of Dissing's section Helvella. Helvella crispa is the apothecia with short stipe. X 0.9. Fig. 18. Ascospores. X 790. Fig. 19. Ascus. X 235.
most frequently collected species of Helvella in at least the central region of Alberta. Dissing Fig. 20. Paraphysis. X 260. Figs. 21-24. Helvella. crispa (ALTA 7534). Fig. 21.(1966) suggests that this species may have a northern limit at 60-62' N. Larsen and Denison Irregularly lobed apothecia with distinctly ribbed stipe. X 0.7. Fig. 22. Ascospores. X
(1978) report H. crispa from Alberta. 1 650. Fig. 23. Ascus. X 255. Fig. 24. Paraphysis. X 315.



239

Helvella elastics Bull. : Fr., Syst. Myc. 2:21. 1823. Figs. 25-28. Section Elasticae Dissing.
Basionym: Helvella elastica Bull., Herb. France Pl. 242, Figs. A, B, D-G. 1785.
Synonyms: Leptopodia elastica (Bull. : Fr.) ud., fide Dissing, 1966.

Apothecium: roughly convex, irregularly  to saddle-shaped, 5-40 mm diam,
hymenium dark brown to brown, excipular surface whitish to yellowish, glabrous. Stipe:
terete, hollow, slightly enlarged at base, often slightly fluted, glabrous, white to yellowish,
especially when dried, 10-100 x 2-10 mm. Asci: hyaline, cylindrical, tapering gradually to
base, up to 280 x 19 m. Paraphyses: hyaline, enlarged to 5-7 tart at apex. Ascospores:
hyaline, broadly ellipsoidal, 18-22 x 11-15 m.  Habitat: on the ground with moss, under
Picea or Larix. Collections examined: ALTA 667, A. Stewart, August 16, 1962, near
Ponoka. ALTA 8269, S. Abbott, July 27, 1987, Devonian Botanic Garden, Edmonton.
ALTA 8270, R. S. Currah, August 19, 1980, Devonian Botanic Garden, Edmonton. DAOM
17 70, H. Schalkwyk, August 16, 1980, Sandy Lake.

Notes: The dosely related H. dkila Que. has been reported from Alaska (Kempton
and Wells, 1970) and Colorado (Larsen and Denison 1978), as well as from Europe (Dissing
1966) but no collections are known from Alberta. Weber (1972) reports that the spres of
H. dbella are slightly larger than those of H. elastica but this difference was not reported by
Dissing for European specimens. It is possible that the two names are synonymous since the
literature (Dissing 1966, Weber 1972) indicates considerable overlap in distinguishing
features (time of frui g, colour and degree of involution of the apothecial margin).

Helvella ephippium Uv., Ann. Sci. Nat. 2, 16:240. 1841. Figs. 29-32. Section
Ephippium Dissing. Synonyms: Leptopodia ephippium (Lev.) Boud., fide Dissing,
1966.

Apothecium: roughly saddle-shaped or irregularly lobed, margin inrolled over
hymenium initially, expanding at maturity, 5-15 mm diam, hymenium grey brown to brown,
excipular surface lighter grey brown to tan, villose. Stipe: terete, solid, pale grey brown,
villose, 15-20 x 1.5-3 mm. Asci: hyaline, cylindrical, tapering to base, up to 250 x 17 urn.
Paraphyses: hyaline, gradually enlarged to 3-7 tan diam at apex. Ascospores: hyaline,
broadly ellipsoidal, 17-21 x 11-13 urn. Habitat: solitary on moist soil under Populus and
Corylus. Collections examined: ALTA I. Tsuneda, Septmeber 15, 1976, Emily Murphy
Park, Edmonton. ALTA 8287, R. M. Danielson, September 14, 1973, Pearce Estate,
Calgary.

Notes: Although superficially similar to other species in the section. H. ephippium
can be distinguished by the grey to grey brown hymenium and the consistently villose
excipular surface and stipe. H. pezizoides (q.v.) is distinguished from H. ephippium by its
dark grey to black hymenium. H. stevensii Peck has a paler hymenium and very fine
pubescence on the excipular surface. Dissing and Lange (1967) provide a key and a detailed
discussion of the taxonomy of H. ephippium, H. pezizoides, H. connivens and H. stevensii.
H. ephippium has been reported from Alberta (Larsen and Denison 1978).

Helvella lacunosa Afz. : Fr., Syst. Myc. 2:15. 1823. Figs. 33-36. Section La cunosae Dissing.
Basionym: Helvella lacunosa Afz., Kgl. Vet.-Akad. nya Handl. 4:303. 1783.
Synonyms: Helve!la mitra L. sensu Seaver, fide Dissing, 1966. Helvella sulcata
fide Dissing, 1966.

Apothecium: very irregularly lobed and wrinkled or irregularly saddle-shaped, often
fused at margin to stipe, 1-7 cm diam, hymenium light to dark grey, excipular surface light
grey, sparingly veined or ribbed, glabrous. Stipe: deeply fluted and ribbed, lacunose,

internally chambered, smokey grey brown to whitish in parts, 20-80 x 6-30 mm. Asci:hyaline, cy
lindrical, tapering to base, up to 260 x 17 m. P

araphyses: brown, contentsgranular, swollen to 10 um at apex. A
scospores: hyaline, broadly ellipsoidal, usually

containing one large oil drop which may fill the entire spore, 14.5-20 x 10-13 m. Habitat:
on the ground in sandy soil near Populus and Pinus. Collections examined: ALTA 7291, L.
L. Kennedy, September 15, 1976, Forest Reserve, Edmonton. ALTA 8271, S. Abbott,
August 24, 1987, Devonian Botanic Guden, Edmonton. DAOM 179971, H. halkwyk,
August 27, 1980, near Devon.

Notes: Dissing (1966) concludes that H. sulcata is conspecific with H. lamnosa,although Weber (1972) treats H. sulcata as a distinct species. Weber's (1972) concept of H.sulcata included a saddle-shaped
 apothecium lacking ribs on the sterile surface, preferencefor upland habitats, and spores 14-18 x 10.5-12.5 m. Weber's H. lacunosa is characterizedby a mitrate apothecium, ribbed sterile surface, and ascospores of 16.5-22 X 10.5-14 m.

The ascospores of our material measures 14.5-17 X 10-13 um (ALTA 7291), 14.5-19 X
10-12 tan (ALTA 8271), and 15-20 X 10-13 um (DAOM 179971), overlapping the typicalranges of both H. sulcata and H. lacunosa sensu Weber. All collections are from welldrained sites and possess sparse ri

bbing on the excipular surface. Both mitrate and
sa

ddle-shaped specimens have
 Because of the degree of overlap among thesecharacters, it would appear to us that H. sulcata and H. lacunosa are synonyms.

Helvella imcomlaena (Pers.)
in Lundell and Nannfeldt, Fungi. Exsic. Sum. 

Pram.Fasc. 19-20:21. 1941. Figs. 37-40. Section Leucomelaenae Dissing. Basionym:Peziza Imcowlw Pers., Mycol. Eur. 1:219. 1822. Synonyms: Paxina leucomelas(Pers.) 0. Kuntze, fide Dissing, 1966.

A

pothecium: deeply cupulate, expanding in age, 4-6 cm diam, hymenium brown to
dark brown, excipular surface brown to dark brown, pubescent. Stipe: short, often
indistinct, sparingly fluted, white, pubescent, 4-9 x 3-7 mm. Asci: hyaline, cylindrical,
tapering to base, up to 300 x 20 =. Par

aphyses: hyaline, enlarged to 7-9 um at apex.A

scospores: hyaline, ellipsoidal, 20-24 x 11.5-15 um. Habitat: solitary on moist groundunder Picea or Abies. 
Collections examined: ALTA 8290, R. M. Danielson, August 13, 1972,

Marmot Creek Basin near Seebe. DAOM 56885, J. W. Groves and R. J. Bourchier, July 12,
1957, Kananaskis Forest Ex

perimental Station. DAOM 177741, K. Egger, August 11, 1980,Summit Lake Trail, Waterton National Park.

Notes: Helvella leucomelaena is most closely related to H. conAsa (q.v.). H.conAsa 
has a slender stipe which is distinct from the rather small apothecium. In 

H.hcomelaena 
the stipe merges gradually with the apothecium. The ascospores of 

H.
Im

comelaena are also slightly longer than those of H. conAsa. According to Dissing (1966)and Kempton and Wells (1970), the apothecium of H. leucomelaena develops initiallybeneath the ground, as in SepOaria, whereas H. conAsa develops above the ground. H.Incomelam 
has been reported from Alberta by Larsen and Denison (1978).

Helvella mamlma 
Weber, Beih. Nova Hedwigia 51:27. 1975. Figs. 41-44. Section 

HelvellaDissing.

Apothecium: i
rregularly lobed and wrinkled to ± sadddl

e-shaped, margin inrolledover hy

menium when young, margin expanding and often splitting with age, hymenium
medium to dark brown or grey brown, excipular surface white, pubescent. Stipe: deeply
fluted and ribbed, internally chambered, uniformly white, occasionally with pale grey brownstains, pubescent, ty

pically enlarged at base, 2-6 x 0.5-3 cm. Asci: hyaline, cylindrical,tapering to base, up to 300 
x 19 urn. Paraphyses: pale brown, enlarged to 6-9 um at apex.
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Figs. 25-32. Figs. 25-28. Helvella elastica (composite illustration, small right specimen is
ALTA 8269). Fig. 25. Convex or saddle-shaped apothecia with terete stipe. X 0.7.
Fig. 26. Ascospores. X 720. Fig. 27. Ascus. X 265. Fig. 28. Paraphyses. X 360. Figs.
29-32. Helvella ephippium (ALTA 8287). Fig. 29. Small irregularly saddle-shaped
apothecia, with villose excipular surface and terete stipe. X 1.1. Fig. 30. Ascospores.
X 825. Fig. 31. Ascus. X 255. Fig. 32. Paraphysis. X 330.

Figs. 33-40. Figs. 33-36. Helvella lacunosa (ALTA 8271). Fig. 33. Large, dark irregularly
lobed apothecia with dark, lacunose stipe. X 0.7. Fig. 34. Ascospores. X 790. Fig. 35.
Ascus. X 255. Fig. 36. Paraphysis. X 325. Figs. 37-40. Helvella leucomelaena (ALTA
8290). Fig. 37. Cupulate apothecia with indistinct, flaring stipe. X 0.7. Fig. 38.
Ascospores. X 815. Fig. 39. Ascus. X 215. Fig. 40. Paraphysis. X 240.
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Ascospores: hyaline, broadly ellipsoidal, 18-22 x 11-14 m. Habitat: solitary on the ground
in Picea or mixed Picea woods. Collections examined: ALTA 8292, R. M. Danielson,
September 18, 1976, Bragg Creek. DAOM 143866, R. M. Danielson, July 29, 1972.
Brown-Lowery Park, Calgary. DAOM 143867. R. M. Danielson, August 20, 1972, Fish
Creek, Calgary.

Notes: H. maculata is easily separated from H. crispa by its brown to grey brown
hymenium and slightly larger ascospores. H. lacunosa lacks the brown hymenial
pigmentation, possesses a darkly pigmented stipe and does not develop with the apothecial
margin reflexed over the hymenium collections of this species do not show the
mottled hymenium observed by Weber (1975). Weber states that the ascospore size for the
species ranges from 20-23 x 12-13.5 m. The ascospores of the Alberta collections are
slightly smaller. The occurrence of H. maa in Alberta has been reported by Larsen and
Denison (1978).

The superficially similar Pseudorhizina sphaerospora Peck (Pow.), also known from
Alberta (ALTA 7158, 8263) can be distinguished by its indistinct outer excipulum, spherical
ascospores and ligtucolous growth habit.

Helvella pezizoides Afz. : Fr., Syst. Myc. 2:20. 1822. Figs. 45-48. Section Ephpppium
Dissing. Basionym: Helvella pezlzoides Afz., Kgl. Vet.-Akad. nya 4:308. Pl.
10, Fig. 2. 1783. Synonyms: Leptopodia pezlzoides (Afz. : Fr.) Boud., fide Dissing,
1966.

Apothecium: irregularly lobed to saddle-shaped, 8 mm diam, hymenium black,
excipular surface grey brown. villose. Stipe: terete, solid, villose, especially near apex,
enlarged toward base, grey brown, 10 x 2 mm. Asci: hyaline, cylindrical, tapering to base,
200 x 15 um. Paraphyses: light brown, enlarged to 4-6 um at apex. Ascospores: hyaline,
broadly ellipsoidal, 17-19 x 9-11 m. Habitat: on the ground. Collections examined: ALTA
7606, W. Elisens, August 1977, Kinsmen Ravine, Edmonton.

Notes: H. pezizoides is closely related to H. atra, but can be distinguished by its
excipular surface texture and ascocarp colouration (see discussions under H. atra and H.
ephippium).

Helvella robusta Abbott, sp. nov. Figs. 49-58. Section Acetabulum Dissing.

Apothecium irregulariter mpulatum vel centriter depressum cum marginibus
reflectis, 5-9 cm diam, hymenium medie brunneum, excipulum candidum ad pallide brunneum,
pubescens, distincte costatum, costae excipuli cum costis stipitis cuniunctae et ad partem
marginalem extendentes. Excipulum ectale cum prominentibus brevibus materiam hyalinam
continentibus et tunicis stramineo-coloratis, cellae terminales clavate ad sucylindricae, fere
25 x 12 urn. Stipes robustus, distincte costatus, gradualiter in apothecium extendens,
candidius ad pallide bmnnms, pubescens, 3-5 x 3-5 cm. Asci hyaline, cylindrici, ad basim
anpstati, 220-230 x 15-18 um. Paraphyses fere hyalinae, acmmulatae pallide, in apice
clavatae, 4.5 - 7.5 um in apice. Ascosporae hyaline, late ellipsoideae, uniguttulatae, !eves,
15-18( 19) x ( 10.5)11-13( 14 ) Holotypus apothecium exsiccatum DAOM 143869.

Apothecium: irregularly cupulate or centrally depressed with margins reflex, 5-9
cm diam, hymenium medium brown, excipular surface white to pale brown, pubescent,
markedly ribbed, ribs continuous with those of the stipe and extending to the marginal
region. Ectal excipulum with short projecting elements with hyaline contents and
straw-coloured walls, terminal cells clavate to subcylindrical, about 25 x 12 m. Stipe:

Figs. 41-48. Figs. 41-44. 
Helvella macu/ata (Composite illustration, small specimen isDAOM 143866). Fig. 41. I

rregularly lobed apothecia with d
istinctly ribbed stipe. X0.7. Fig. 42, As

cospores. X 750. Fig. 43. Ascus. X 225. Fig. 44. Para
physis. X 280.

Figs. 45-48. Helvella pezizoides 
(ALTA 7606, specimen on left). Fig. 45. Small, dark,irregularly saddle-shaped apothecia with terete stipe. X 1.2. Fig. 46. 

As
cospores. X720. Fig. 47. Ascus. X 275. Fig. 48. Pa

raphysis. X 300.



244

245robust with prominent ribs, internally chambered, gradually expanding into the apothecium,
white to pale brown, pubescent, 3-5 x 3-5 cm. Asci: hyaline, cylindrical, tapering to base,
220-230 x 15-18 tan. Paraphyses: ± hyaline, pale brown in mass, clavate , 4.5 -7.5 um at
apex. Ascospores: hyaline, broadly ellipsoidal, uniguttulate, smooth, 15-18(19) x

(10.5)11-13(14) um. Habitat: Solitary on the ground under Populus balsamifera or Salix.
Collections examined: ALTA 8291, R. M. Danielson, September 11, 1972, Glenmore Park,
Calgary. HOLOTYPE DAOM 143869, dried apothecium, R. M. Danielson, August 30, 1972.
Nose Hill area, Calgary.

Notes: H. robusta resembles other species in the sec tion Acetabulum (e.g. H.
costifera Nannf., H. hyperborea Harmaja, H. unicolor (Boud.) Diss. and H. acetabulum
(q.v.)) in having a more or less cupulate apothecium, prominent ribbing on the stipe with
the ribs extending to the excipular surface, and in the pubescence found on both the s tipe
and excipular surface. H. robusta is unique because of its large size, broad stipe, and

reflexed apothecial margin. Due to similar ascospore size and autumnal fruiting patterns. H.
robusta appears most closely related to H. costifera, but the species differ with respect to

colour, stipe size and shape, and in the size and shape of the paraphyses. H. robusta is

medium brown, the stipe is nearly as broad as it is long, and the apices of the paraphyses
are 4.5-7.5 urn diarn. H. costifera has a much narrower s tipe, pale grey to greyish brown
hymenium and the paraphyses are only slightly enlarged (to 5 um) at the apex. H.
hyperborea has a dark grey brown hymenium, and a ve ry slender stipe which is less
prominently ribbed. The apothecium is regularly cupulate. H. unicolor (Boud.) Diss. is
similar in colour to H. robusta but is smaller in stature and has larger ascospores (17-21 x

13-16 um). H. unicolor fruits in the spring. H. robusta can be distinguished from H.
acetabulum because H. acetabulum, like H. unicolor, fruits in the spring, and has a dark grey
brown hymenium, and longer ascospores (17-20 um). Both collections of H. robusta are
from the southern region of Alberta and were found associated with members of the
Salicaceae.

Helvella silvicola (Beck in Sacc.) Harmaja, Karstenia 14:103. 1974. Figs. 59-62. Section
Silvicolae sect. nov. Basionym: Otidea silvicola Beck. in Sacc., Syll. Fung. 8:97. 1889.
Synonyms: Wynnella silvicola (Beck in Sacc.) Nannf., fide Harmaja, 1974. Wynnella
auricula (Cke.) Boud., in Pomerleau, 1980. Otidea auricula (Cke.) Massee, fide
Harmaja, 1974. Scodellina auricula (Schaeff.) Seaver, fide Harmaja, 1974.

Apothecium: ear-shaped, split to form a strongly one-sided lobe, margin inrolled
initially, expanding with age, typically erect, becoming somewhat laterally recurved in older
specimens. 1-8 cm high, 0.5-5 cm across, hymenium dark red brown to brown, excipular
surface concolourous or slightly paler, glabrous. Stipe: slightly wrinkled and folded or rarely
shallowly fluted, indistinct, yellow brown, yellowish, or whitish near base, 2-9 x 2-5 mm.
Asci: hyaline, cylindrical, tapering to base, 200 x 17-19 urn. Paraphyses: hyaline, contents
granular, enlarged to 5-6 urn at apex. Ascospores: hyaline, broadly ellipsoidal, 19-24 x 14-17
um. Habitat: solitary or numerous, on ground under Picea or Larix. Collections examined:
ALTA 605, M. Ostafichuk, August 3, 1965, above Lake Louise, Jasper National Park.
ALTA 7341, C. Strand, July 8, 1975, Winfield. ALTA 8272, S. Abbott, July 16, 1987, Fish
Lake near Nordegg. ALTA 8273, S. Abbott, July 27, 48 km west of entering Rocky
Clearwater Forest on Hwy 11. ALTA 8277, R. S. Currah, July 15, 1983, Highwood Pass.
ALTA 8278, R. S. Currah, July 23, 1983, Devonian Botanic Garden, Edmonton. ALTA
8284, S. Abbott, July 6, 1980. Raven Fish Hatchery near Caroline.

Notes: Although unusual in many respects, this species clearly belongs in the genus
Helvella. The microscopic characteristics of both the outer excipulum and the ascospores of
H. silvicola are similar in all respects to those of the other species of Helvella. However, this
species, only recently considered a member of the genus Helvella (Harmaja 1974), exhibits a

Sn

Figs. 49-52. Helvella robusta sp. nov. (left specimen
51 f ^ 52

specimen is ALTA 8291). Fig. 49. Large, irregularly ulate 
a4 

hecia owithpe, rxetmargins, and robust, distinctly ribbed stipe. X 0.5. Fig. 50. A
scospores. X 880. Fig.51. Ascus. X 190. Fig. 52. Pa

raphysis. X 400,

number of unique traits. Most notable is the e
longated, one-sided apothecium. Although thisgrowth habit is unique in the genus, some specimens of 

H. leucornelaena have been observedto have a similar lopsided, lobed form (Harmaja 1974). The distinctive colouration of thethecium
is ted

and
  

stipe

ai similars to t hat seen
that H. acetabulum, especially when dried materialbrown

1978

apothecium colouration (Dissing 1983). The 
short gstipe of r H. r silvi 

Ola typis a redfolded or shallowly fluted, r
eminiscent of some collections of H. leu

comelaena. This species
has been r

eported from Alberta by Larsen and Denison
. ly is

( ) (as Wynnella silvico

l

l

a)

a).
Because of the unique auriculoid s

tructure of the apothecium a new section,Silvicolae, is proposed to acc
ommodate the species.

Sectio Silvicolae Abbott sect. nov.

Apothecium auriculatum ferrugln eum, excipulum glabrum, slipes indistinctus et levtter
cost at us, as

cosporae late ellipsoideae, uniguttulatae.

Apothecium auriculoid, reddish brown, excipular surface g l
abrous, stipe indistinct,shallowly fluted, ascospores broadly ellipsoidal, uniguttulate.
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Figs. 53-58. Helvella robusta sp. nov. Fig. 53. (DAOM 143869). Ascocarp showing stipe and
apothecium. X 0.6. Fig. 54. (ALTA 8291). Oblique view of irregularly cupulate
apothecium. X 0.7. Fig. 55-58. Mounts from DAOM 14486. Fig. 55. Broadly
ellipsoidal, uniguttulate smooth-walled ascospore. X  Fig. 56. Hair from ectal
excipulum. X 840. Fig. 57. Apical region of paraphyses. X 360. Fig. 58. Asci,
paraphyses and uniseriate ascospores. X 360.

Figs. 59-66. Figs. 59-62. Helvella silvicola (right specimen is ALTA 8272, left specimen is
ALTA 8273). Fig. 59. Erect, auriculoid apothecia with indistinct stipe. X 0.7. Fig. 60.
Ascospores. X 720. Fig. 61. Ascus. X 265. Fig. 62. Paraphysis. X 420. Figs. 63-66.
Helvella solitaria 

(ALTA 8295). Fig. 63. Irregularly cupulate apthwia with sparinglyfluted stipe. X 0.7. Fig.
Ascospores. X 845. Fig. 65. Ascus. X 200. Fig. 66.Paraphysis. X 205.
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is included with the discussion of H. conjusa.

Helvella villosa (Hedw. ex 0. Kuntze) Dissing & Nannf., Svensk. Bot. Tidskr. 60:330. 1966.
Figs. 71-74. Section Macropodes Dissing. Basionym: Octospora villosa Hedw., Species
Muscorum Frond. 2:54, Tab. 19, Fig. B. 1788. Synonyms: Cyathipodia villosa (Hedw.
ex 0. Kuntze) Boud.. fide Dissing, 1966.

Apothecium: shallowly cupulate to plane, margin may be split at maturity, 10 mm
diam, hymenium drab grey, excipular surface sepia, villose. Stipe: equal, terete, solid, clay
buff, villose. 30 x 3 mm. Asci: hyaline, cylind rical, tapering to base, up to 250 x 18 um.
Paraphyses: hyaline, enlarged gradua lly to 5-7.5 um at apex. Ascospores: hyaline, broadly
ellipsoidal, uniguttulate with several small oil drops at each end, 16.5-20 x 10-12 um.
Habitat: solitary on the ground in deep litter under Populus balsas ifera. Collections
examined: ALTA 8289, R. M. Danielson, September 16, 1973, Fish Creek Provincial Park.

Notes: The combina tion of grey to grey brown apothecium and villose excipular
surface and stipe serve to separate H. villosa from morphologicaly similar species in this
section. H. cupulijormis Dissing & Nannf. is cream or pale grey yellow; H. corium (q.v.) is
black, both have pubescence on the excipular surface and stipe. H. brevis (q.v.) and H.

tnacropus (Pers. : Fr.) Karst. are easily separated on the basis of ascospore morphology. H.
villosa has been reported from Alberta by Larsen and Denison (1978).
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Figs. 67-70. Helvella villosa (ALTA 8289). Fig. 67. Small, shallowly cupula Fig i69
with villose stipe and excipular surface. X 1.4. Fig. 68. 

Ascospores. X 790.

Ascus. X 220. Fig. 70. Paraphysis. X 340.

Helvella solitaria (Karst.) Karst., Bidr. Kann. Fin!. Nat. Folk 19:37. 1891. Figs. 63-66.

Section Macropodes Dissing. Basionym: Peziza 
solitaria

Brest ,fide tHarmaja F1977.
Fenn. FtSrh. 10:111. 1869. Synonyms: Helvella qu

 dla (Boud.)
Paxina dupainil (Boud.) Seaver. fide Dissing, 1966. Paxina plazypo

Seaver, fide Dissing, 1966.

Apothecium: 
cupulate, with two lobes, 17-30 mm diam, hymenium brown, excipular

surface blackish brown, pubescent. Stipe: equal, laterall
y compressed, solid, cream,

pubescent, with a few blunt, inconspicuou
s ribs, 25 x 3-6 mm. Asci: hyaline, cylindrical,

tapering to base, up to 240 x 18 um. Paraphyses: hyaline or nearly so, enlarged to 5.5-7 tan

at apex. Ascospores: hyaline, broadly ellipsoidal, 17-20 x 11-13 um. Habitat: solitary on soil

in deep duff under Picea. 
Collections examined: ALTA 8295, R. M. Danielson, July 25,

1973, Fish Creek Provincial Park.

Notes: According to Dissing (1966) and Weber (1972) 
H. solitaria is an extremely

variable taxon with respect to size and colouration of the apothecium and the degree of

ribbing on the stipe. Pale forms of H. solitaria have been recorded by Nannfeldt and Dissing

(
one

, 
a
1966

typically 
by

 solid stipe 
Wells

one with
(1972) 

broader,
o

often  lacunose
ne wi 'typically

sti
pe and prominent ribs. Our material represents the thin, sparsel

y ribbed variant and has a

typical dark brown hymenial surface. This species has been reported from Alberta by Larsen

and Denison (1978) (as H. queletil). A discussion concerning the nomenclature of this taxon
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