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Seven species of the families Hericiaceae Donk, Auriscalpiaceae Maas Geest. and Clima-
codontaceae Jiilich are briefly described, and their distributions in northwestern Europe
(Denmark, Finland, Norway and Sweden) are mapped. Hericium erinaceus (Bull.) Pers. is
found only in Denmark and southern Sweden. Hericium coralloides (Scop.: Fr) Pers. is
rather uncommon in the four countries, but extends from the Temperate zone to the
Northern Boreal coast of North Norway. It seems to be absent from the most humid
western areas. Its main hosts are species of Betula (ca. 65%) and Populus (18%), prefer-
ably trees growing in virgin forests. Creolophus cirrhatus (Pers.: Fr.) Karst. is common
in the Southern Boreal zone and farther south; scattered records exist from the Middle
Boreal zone and a few from the Northern Boreal zone. No records were found from the
highly oceanic western coast of Norway. By far the commonest host genus of C. cirr-
hatus is Betula (69.5%), followed by Populus (25%). Dentipellis fragilis (Pers.: Fr.)
Donk is a rare, predominantly Temperate to Hemiboreal species, favouring Fagus sylva-
tica (50%) as its host. In Finland D. fragilis was found on Acer tataricum, Alnus sp.,
Prunus padus and Sorbus aucuparia; a new find is reported from the central part of the
Middle Boreal zone, from Acer platanoides. Auriscalpium vulgare S.F. Gray has a rela-
tively even distribution over the Temperate to Middle Boreal zones; only isolated records
exist from the Northern Boreal zone. It is found equally frequently in the oceanic and
continental parts of the area, growing on the cones of Pinus sylvestris (ca. 90%) and
Picea abies (10%). Gloiodon strigosus (Swartz: Fr.) Karst. occurs sparsely throughout
the Boreal zone, but is absent from the Temperate zone. It, too, is indifferent to the cli-
matic oceanity, and it grows mainly on Populus tremula (ca. 46%) and Alnus (23%).
Climacodon septentrionalis (Fr.) Karst. is a hemerophilous species, restricted to the
Temperate and Southern Boreal zones. It is absent from oceanic western Norway and
Denmark. Almost 20 hosts are listed, the commonest being Acer platanoides (ca. 49%).

The vegetational zones in northwestern Europe are presented in a map which has
been revised according to the most recent information, particularly as regards the
Norwegian coast.

Sari Koski-Kotiranta & Tuomo Niemeld, Department of Botany, University of Helsinki,
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Introduction

The wood-inhabiting hydnaceous fungi have lately
attracted the interest of many mycologists, and papers
on the Nordic species have been published by, for
example, Gulden and Stordal (1973), Strid (1982,
1983a, 1983b), Knudsen and Pedersen (1984), and
Koski-Kotiranta and Niemeld (1983). Being written
in the local languages, however, these fairly compre-
hensive reviews have received little attention outside
their own area.

The taxonomical knowledge of the hydnaceous
fungi was greatly improved by the works of Maas
Geesteranus (1959, 1962, 1963, 1971, 1978). Other
studies concerning lignicolous toothed fungi have
been published by Harrison (1973a), Jahn (1965,
1969, 1979), Nikolaeva (1961), and Torti¢ & Jeli¢
(1977). The account of Domarski (1975) gives a
good general survey of the groups involved. James
Ginns, in particular, has attempted to correlate the
North American and European nomenclatural tradi-
tions for these fungi, also using mating tests in the
laboratory.

Most of the above-mentioned authors followed the
taxonomy of the Conspectus of the families of the
Aphyllophorales by Donk (1964). Jiilich (1981) at-
tempted to amend the division of the families, but his
treatment received rather harsh criticism, and later Ji-
lich (1984) himself abandoned many essential parts
of his classification. It seems that much more infor-
mation is needed at the specific level before any ela-
borate new division into families can obtain universal
acceptance. The taxonomical aspects are treated brief-
ly in the present paper, and the classification of the
fungi discussed has been selected from the — partly
contradictory — divisions by Maas Geesteranus
(1963), Donk (1964) and Jiilich (1981).

In this study we deal with seven larger species of
the group. Most of the resupinate hydnaceous fungi
of North Europe have been described in the flora by
Eriksson et al. (1973, 1975, 1976, 1978, 1981,
1984). Steccherinum oreophilum Linds. & Gilb. was
reported as new to the area by Niemeld and Saaren-
oksa (1985).

The study area

The research was carried out in northwestern Europe,
comprising Denmark, Norway, Sweden and Finland.
The treatment is mainly based on material from Nor-
way, Sweden and Finland. Denmark has a more peri-
pheral position in our synopsis, and the information
from that country is mainly based on the literature,
especially Knudsen and Pedersen (1984).

The southernmost parts of the area belong to the
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Temperate vegetation zone (Ahti et al. 1968): the
whole of Denmark, and the southern coastal areas of
Norway and Sweden lie in this zone. These climati-
cally most favourable areas are characterized by Fa-
gus sylvatica, which is an important deciduous host
tree for many southern wood-rotting fungi. The rest
of the Nordic countries belongs to the Boreal zone,
except the high mountain Arctic (Oroarctic) outliers
along the Scandes and in the North (Lapland).

The transitional southern part of the Boreal zone is
the Hemiboreal subzone, which contains a mixture of
many Temperate floral elements and the coniferous
Taiga. The southern parts of Sweden and Norway are
largely Hemiboreal, as is also the southwestern
coastal strip of Finland. Quercus robur is native in the
Hemiboreal (sub)zone, whose northern limit co-
incides fairly well with the distribution limit of this
tree. (In the following, we refer to both the main
zones and their subdivisions as 'zones'.)

The Southern Boreal zone covers the Southern
Finnish Lake District, and extends up to the latitude
of 64°N on the coast of the Gulf of Bothnia. In Swe-
den and Norway it stops farther south, narrowing
down into a strip that can hardly be shown on maps
on the western coast of Norway. This Southern Bo-
real zone is dominated by coniferous forests (mainly
Picea abies), but birches and aspen are common, and
many thermophilous hardwoods (Acer platanoides,
Corylus avellana, Fraxinus excelsior, Ulmus glabra,
etc.) are found in favourable sites.

Similarly, the Middle Boreal zone covers an ex-
tensive area in Central Finland, but only a coastal
section in Central Sweden and an even narrower strip
in western Norway. The Middle Boreal zone extends
remarkably far north along the Norwegian coast,
reflecting the warming influence of the Gulf Stream
flowing north into the Norwegian Sea and the Arctic
Ocean. Alnus glutinosa reaches the northern limit of
this zone.

The Northern Boreal zone embraces northern Fin-
land and the high areas of the Scandinavian Peninsula
down to the southern tip of Norway. It is charac-
terized by fairly few tree species, mountain birch
(Betula pubescens ssp. tortuosa) at the upper limit,
Norway spruce (Picea abies ssp. abies and ssp. obo-
vata) in the lowlands, and Scots pine (Pinus sylves-
tris) on sandy soils. The timberline is formed by the
mountain birch. Common trees over almost the whole
area are Picea abies (introduced in Denmark,
westernmost Norway and the southwestern coast of
Sweden), Pinus sylvestris (introduced in Denmark),
Alnus incana (introduced in Denmark and in south-
ernmost Sweden), Betula pendula, B. pubescens,
Populus tremula, Prunus padus and Sorbus aucu-
paria (e.g. Hultén 1971).
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The vegetation zones have been outlined in the
map of Hericium erinaceus (Fig. 2). They follow
mainly the delimitations of Ahti et al. (1968). For
Norway a new map of the vegetation zones (Dahl et
al. 1986) was followed, which is a remarkable ela-
boration of the zonation in that country, elucidating
the area that Ahti et al. (1968) had to treat rather
sketchily because of its fragmented outlines and ex-
treme altitudinal variability. The summary presented
here should give a fairly reliable and up-to-date pic-
ture of the vegetation zones in the whole area.

Materials and methods

The paper was prepared on the basis of the Cand.
Phil. thesis of Sari Koski-Kotiranta (Koski 1983),
but her study was expanded and complemented with
material and additional species from the other Nordic
countries. The first author did personal collecting
only in Finland. The ecological information obtained
from the herbarium annotations has been supplement-
ed with the observations of the second author, Mr
Heikki Kotiranta (Helsinki), Mr Reima Saarenoksa
(Helsinki) and others.

The distribution maps are based on the material
preserved in the public herbaria of AAU, BG, C,
GB, H, HFR, KUO, L, LD, TRH, TUR, OULU,
UME and UPS (abbreviations according to Holmgren
et al. 1981), and the private herbaria of Tuomo
Niemeld and Prof. John Eriksson (Go6teborg). Rec-
ords from the literature and earlier mappings were
included in the maps, being indicated with open cir-
cles. This inclusion of earlier data is justified by the
fact that most of the species are well known and easy
to identify.

Each column in the host list shows the frequency
as a percentage calculated from the total number of
specimens for which the host was indicated. For
instance, in the first list (Hericium coralloides, p.
50), 64.3% of the collections originated from
birches. Of these collections, 5.2% were from Betula
pubescens and 1.4% from B. pendula. All the rest
(57.7%) almost surely came from the same host trees
(other Berula species are very rarely cultivated in the
area), but this was not indicated by the collectors.
Similarly, Populus almost surely stands for P. tremu-
la, Picea for P. abies and Pinus for P. sylvestris. In
certain genera, however, especially Salix, very many
species are possible. A plus (+) means one collection.

Every species was studied both macroscopically
and microscopically, and the descriptions were con-
structed from these observations. The medium used
most often for the microscopical studies was Mel-
zer's reagent (IKI), but Cotton Blue (CB) and 5%
potassium hydroxide (KOH) were also used. Sul-
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phobenzaldehyde (SBA) was used to stain the gloeo-
cystidia and gloeoplerous hyphae. The chemical reac-
tions are indicated according to the proposals of Nie-
meld (1985a, 1985b).

Sari Koski-Kotiranta prepared the distribution
maps and the host lists, and wrote the species de-
scriptions. She also made a draft for the sections
Ecology and Distribution. Tuomo Niemeld revised
the text, contributing mostly to the taxonomical, eco-
logical and geographical discussions. The illustra-
tions are by Tuomo Niemela.

Hericiaceae

When describing the family, Donk (1964) took as its
core the tribe Hericieae of Nikolaeva (1961), i.e. the
genera Hericium Pers., Creolophus Karst. and Den-
tipellis Donk in the present sense. Donk considered
the essential characters of the family to be the mono-
mitic structure with predominantly thin-walled hy-
phae, the presence of gloeoplerous hyphae, and
above all the amyloidity of the thick-walled, mostly
omamented spores. The other genera included by
Donk (1964) were Clavicorona Doty, Laxitextum
Lentz, Stecchericium Reid (Reid 1963; included in
the Auriscalpiaceae by Jiilich 1981), and with some
reservations Gloeocystidiellum Donk. The delimita-
tion of the family has been interpreted in various
ways. Domariski (1975) included Dentipratulum
Dom., which resembles Mucronella Fr. in being
composed of separate spines, not connected with a
common subiculum. Jiilich (1981, 1984) also includ-
ed Mucronella, which Donk (1964) hesitated to ac-
cept because of the absence of gloeoplerous hyphae
and variability in the spore amyloidity.

The concept of the family is far from settled, but
new evidence is accumulating from studies on the
spore wall structure. Electron microscopical investi-
gations by Keller (1976, 1986) and Capellano and
Keller (1978) revealed a very homogeneous spore
wall structure in Creolophus, Dentipellis, Hericium,
Clavicorona, Laxitextum and Gloeocystidiellum, and
also in the Auriscalpiaceae (Stecchericium included)
and the Letinellaceae (Kotlaba & Pouzar 1972). The
perispore, which is responsible for the amyloidity
and ornamentation of the spores, is evenly thickened
in Creolophus and some species of Gloeocysti-
diellum. Such spores have a smooth appearance
(Torti¢ & Jelié 1977), but otherwise their structure
accords with that of the ornamented ones (Capellano
& Keller 1978). It now seems beyond doubt that
these groups make up a natural entity. Whether the
genera are included in one family or several (as by
Jilich 1981) depends greatly on how much emphasis
is laid on the morphological features.
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Fig. 1. Hericium erinaceus. a) spores, b) hyphac [rom the inner spine trama, ¢) superficial spine trama and hymenium, d) cells from
the hymenium, e) contextual hyphae (U.S.A., Michigan, Oakland, 1961 Hintikka). Drawn in Meclzer's reagent.

Hericium erinaceus

[Iydnum erinaceus Bull., Herb. France pl. 34, 1780: Frics,
Syst. Mycol. 1: 407, 1821. — Hericium erinaceus (Bull.: Fr.)
Pers., Mycol. Europ. 2: 153, 1825. — For synonyms, sce
Maas Geesteranus (1959). The specific name was used by
Bulliard as a noun, which is thercfore not inflected to agree
with the gender of Hydnum. Many later authors have used in-
correctly the adjectival form erinaceum (cf. Coker & Beers
1951).

Fruit body annual, globose, compact or sometimes
lobed, up to 20 cm in diam. Whole fruit body white,
yellow or with a fleshy tint, when dry ochraceous or
red-brown. Upper surface with short, irregular,
sterile spines. Hymenophoral spines on underside
2-3 (=5) cm long, regularly crowded. Stipe short and
lateral, or nonexistent. Smell and taste fruity.

Section: Context homogeneous, soft when fresh
and tough when dry, yellowish white, with cavitites.
Context changing into trama without separating zone.
Trama yellowish white, homogeneous.

Hyphal system monomitic. Generative hyphae 3-
15 pm in diam, thick-walled, inflated, with amyloid
walls and clamp connections, interwoven in the con-
text and subparallel in the trama. Gloeoplerous hy-
phae 3-10 pum in diam, filled with oily matter, often
bent like gloeocystidia into the hymenium. Basidia
3040 x 5-7 wm, four-spored. Spores hyaline,
minutely verrucose, 5-6 X 4-5 wm, fairly thick-
walled, IKI blue, CB—.

More detailed descriptions and illustrations are to
be found in Harrison (1973a), Jahn (1979), Strid
(1983a) and Knudsen & Pedersen (1984).

The morphology is usually adequate for identi-
fication, but dried specimens of H. erinaceus may
sometimes be difficult to separate from a compact
form of H. alpestre, especially since the spore size is
the same. In the Nordic material no such problems
were encountered, because H. alpestre is not found
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NB = Northern Boreal zone
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Fig. 2. The distribution of Hericium erinaceus in northwestern Europe, and the vegetation zones in the study area.

there (see under H. coralloides); the species is easily
distinguished from H. coralloides.

Distribution and ecology

Hericium erinaceus is very rare in northern Europe,
and has been found frequently only in Denmark. The
few finds from southern Sweden show that the spe-
cies is able to tolerate the conditions of the Hemi-
boreal zone, as well, and might possibly be found in
the southwestern archipelago of Finland, too.

Due to its rarity (Sunhede 1977), H. erinaceus has

been classified as endangered in Sweden (Ingelog et
al. 1984), as also in Poland (Wojewoda & fawry-
nowicz 1986).

The species usually grows on Fagus sylvatica and
Quercus robur, but also occurs on Betula, Juglans,
Malus and Sorbus (Knudsen & Pedersen 1984). In
Central Europe further host trees are known. A cha-
racteristic site is a knothole or wound on a standing,
living tree. In North America, the species causes
serious heart-rot in oaks (Harrison 1973b). It has a
similar pathology in Europe (Kreisel 1961), but its
rarity diminishes its pathogenic importance.
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Fig. 3. Hericium coralloides. a) spores, b) spine in vertical section, c¢) gloeoplerous hypha from the spine apex, d) moniliform
hyphae from mature hymenium, €) basidium and basidioles, f) contextual hyphae (Niemeld 1332). Abundant oil globules omitted

from the sections; drawn in IKI,

H. erinaceus is found throughout Central Europe
(Jiilich 1984) down to the Mediterranean (Tortié &
Jelié 1977, Telleria 1980). It is widespread, though
uncommon, in the U.S.A. (Coker & Beers 1951,
Harrison 1973a, Berry & Lombard 1978, Ginns
1985), but does not seem to occur in Canada (Pomer-
leau 1980, Ginns 1985). Imazeki and Hongo (1972)
report it from Japan. Nikolaeva (1961) mapped scat-
tered occurrences throughout the Temperate zone in
the Soviet Union. Maas Geesteranus (1971) listed the
species from several countries of Southeast Asia. So
H. erinaceus is evidently the most widely distributed
species of the genus.

Hericium coralloides

Hydnum coralloides Scopoli, Flora carniolica 2(2): 472, 1772:
Fries, Systema mycologicum 1: 408, 1821. — Hericium
coralloides (Scop.: Fr.) Persoon, Neues Mag. Bot. 1: 109,
1794. — Neotype: Sweden, Sméland, Femsjo, Fagus,

27.IX.1948 Lundell & Hagstrdm 5702, UPS (sel. Hallenberg
1983, discussed below). For synonyms, see Maas Geesteranus
(1959).

Fruit body annual, repeatedly branched, coralloid,
attached to the substrate with a common base or stipe;
fleshy, white or cream when fresh, yellowish brown
when old, up to 25-30 cm across though usually
smaller, fresh weight up to 940 g. Branching irregu-
lar; branches bearing spines at the ventral and lateral
sides, dorsal surface glabrous. Spines up to 5 mm
long, acute, cylindrical, not branched, evenly distri-
buted under the branches like the teeth of a comb.
Stipe short, white to cream, laterally attached to the
wood.

Section: Context white, fleshy soft, homogene-
ous, continuing into spine trama without change or
zonation. Surface slightly darker than the context.

Hyphal system monomitic. Generative hyphae
2-21 pm in diam, thin- or thick-walled, with clamp
connections, inflated or not, interwoven in the con-
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Figs. 4-5. Species of the Hericiaceae. — 4: Hericium coralloides (Niemeld 1579), x 0.7. — 5: Creolophus cirrhatus (1976 Kaila,

T.N.), X 0.9.

text, subparallel in the trama, walls IKI blue. Gloeo-
plerous hyphae 4-7.6 pum in diam, filled with oily
matter, which stains dark with SBA, unbranched,
protruding into the hymenium as fusiform or monili-
form gloeocystidia. Basidia slender, 15 X 5 pm, four-
spored. Spores subglobose, hyaline, fairly thick-
walled, minutely verrucose, 3.5-5 X 2.8-4.2 pm,
IKI blue, CB—.

Ecology

Hericium coralloides is a saprophyte of old deciduous
trees, and causes a white-rot. A typical habitat is
virgin forest where decaying trunks remain lying on
the ground. In many cases the tree had been killed by
Inonotus obliquus (Pers.: Fr.) Pil., and H. coral-
loides mostly emerged from below detached birch
bark. The species is slightly hemerophobic.

H. coralloides has a rather wide host spectrum. In
the Temperate zone the most frequent host is Fagus

sylvatica. In northern and central parts of Fennoscan-
dia, Betula species and Populus tremula serve most
often as the hosts.

In Denmark the commonest host tree is Fagus
sylvatica, and only one find from Betula was report-
ed by Knudsen and Pedersen (1984). The Nor-
wegian hosts were Betula sp., Populus tremula and
Sorbus aucuparia, in this order. In Sweden, 21.8%
of the collections derived from Fagus sylvatica; these
records came from the southern provinces of Skéne,
Blekinge and Sméland. Berula was the host in 41.8%
of the Swedish collections, being the commonest
host throughout central and northern Sweden. Col-
lections also exist from Acer platanoides, Alnus sp.,
Populus tremula, Ulmus sp., Salix sp. and Tilia cor-
data. In two Swedish collections, Abies was indi-
cated as the host, but samples of the wood were lack-
ing and it was impossible to confirm the determina-
tion; these collections also represented H. coralloides
in the present sense. In Finland, 75.2% of the col-
lections originated from species of Betula and 14.5%
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from Populus tremula. Some collections were also
made from Acer platanoides, Alnus sp., Sorbus
aucuparia and Tilia cordata. These records indicate
that in northwestern Europe H. coralloides grows
almost exclusively on hardwoods.

In Central Europe H. coralloides favours Fagus
sylvatica, but has also been reported from the genera
Betula, Carpinus, Corylus, Fraxinus, Juglans, Mo-
rus, Pyrus, Quercus and Ulmus (Kreisel 1961,
1987, Tortié & Jeli¢ 1977, Jahn 1979).

Host list for Norway, Sweden and Finland:

All Norway Sweden Finland
countries

Betula 64.3 30.0 41.8 752
— pubescens 5.2
—pendula 1.4
Populus
—tremula 17.1
— balsamifera +
Fagus sylvatica 5.7 1.8 -
Alnus 4.3 — 3.6 4.1
—incana 1.9

— glutinosa 0.9
Acer platanoides 2
Sorbus aucuparia 2
Ulmus 1
Salix
Tilia cordata + - - +
Host not indicated 93

Specimens examined 303 17 95 191

18.1 40.0 23.6 145

Distribution

In Denmark, Knudsen and Pedersen (1984) regard
Hericium coralloides as the commonest species of the
family, but even so its distribution is restricted to
fairly remote woods that are not cared for very well.
It seems to avoid the most oceanic western areas, but
it should be noted that the western half of the country
is less forested than the eastern part. Scattered finds
have been made over Norway and Sweden, but the
species seems to be absent from the most humid
southwest of Norway. The northernmost find in
Fennoscandia is from Norway, Finnmark: Alta. In
Finland H. coralloides has been collected fairly even-
ly in the southern and central parts, but is rarer in the
Northern Boreal zone north of the Arctic Circle.
Nowhere is it common, the occurrences being scat-
tered even in its best sites. It is found regularly only
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in old virgin forests, where suitable hosts and bio-
topes exist.

H. coralloides occurs throughout Central Europe
(Jillich 1984, Kreisel 1987) to the Mediterranean
countries (Telleria 1980, Torti¢ & Jeli€ 1977, Ber-
nicchia & Caroti 1983) and Caucasia (Kldn & Koti-
lovd-Kubitkova 1982).

According to Plank (1978), the species has a
holarctic general distribution. Confusion with related
species (see Taxonomy and nomenclature) makes it
difficult to know the total distribution. However,
Ginns (1985) gives reliable reports of H. coralloides
from Canada and the U.S.A., the distribution
extending from the eastern coast of North America to
British Columbia and Alaska in the west. This is the
most commonly collected North American Hericium
(Ginns 1985). According to Nikolaeva (1961), the
European distribution continues via South Siberia to
the Soviet Far East and Kamchatka; Gordienko
(1979) also reported it from the easternmost
U.S.S.R. According to Imazeki and Hongo (1972),
it occurs in Japan, and Maas Geesteranus (1971)
gave further reports from Pakistan, India, China and
Indonesia. The collections from these exotic areas
probably deserve to be revised in the light of the new
criteria.

Taxonomy and nomenclature

The taxonomy of Hericium coralloides has long been
unsettled, but the studies of Hallenberg (1983) and
Ginns (1984, 1985) seem to have put its identity and
nomenclature on a sound basis. The name was earlier
used mostly in a collective sense, including both the
present species growing on hardwoods, and another
which grows mainly on Abies in the montane forests
of Central Europe. Maas Geesteranus (1959, 1971)
described the differences between the two, and re-
ferred the present species to Hericium clathroides
(Pallas: Fr.) Pers., retaining the name H. coralloides
for the montane species on Abies. This practice was
followed for a long time; at times the name H.
clathroides was rteplaced with H. ramosum (Bull.)
Let. (e.g. Harrison 1973a, Domafski 1975, Torti¢ &
Jeli¢ 1977, Lindsey & Gilbertson 1978) or H. lacini-
atum (Leers) Banker (Coker & Beers 1951).
The correct interpretation of the name coralloides
should be sought in the protologue by Scopoli
(1772), whose name was sanctioned by Fries (1821).
In the typification Scopoli's concept should be
followed, but the material cited in the sanctioning
author's description can also be used (cf. Korf
1982).
In the absence of any original herbarium material,
Hallenberg (1983) analysed the description of Scopo-
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Fig. 6. The distribution of Hericium coralloides in northwestern Europe.

li (1772) and the references to earlier texts and illus-
trations in it. No definite detail was found pointing
clearly to one species or another. Although long,
Scopoli's description is too general to allow the
separation of the related species. Scopoli's area of
research, 'Carniola’, is now known as Idrija and lies
in western Slovenia, Yugoslavia (Stafleu & Cowan
1985). Tortié and Jeli¢ (1977) list eight localities in
Yugoslavia for H. alpestre (i.e. the Abies-preferring
species). For the present species they list 10 localities
and also give eight identifiable literature records. So
Hallenberg's (1983) conclusion that Scopoli's coral-

loides was the species of Fagus and other hardwoods
can be neither proved no disproved. Unfortunately,
in the particular area around Idrija both beech and fir
forest are found (Tortié & Jelié 1977), and so either
of the species may have grown there.

The situation in Scopoli's 'Carniola’ leaves the
selection of the type fairly free. Hallenberg (1983)
cut the Gordian knot by following the concept of
Fries (1821), which can be reliably traced, and
selected a recent neotype from Femsjo, Sweden. A
specimen from the collecting area of Scopoli would
have been preferable, but Hallenberg's solution does
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not contravene the Code, and must be followed.
Maas Geesteranus (1971) indicated 'Krain' (i.e.
Idrija) as the type locality of H. coralloides, but did
not mention any specimen, and so he did not make an
effective typification. The present typification can be
altered only by the finding of an original collection
that can serve as a holotype or lectotype, and this is
not probable: according to Stafleu and Cowan (1985)
Scopoli's specimens are preserved in LINN, C, M,
UPS, B and MPU, possibly also in PAV and P-
HAL, but our inquiries did not bring to light any
original specimen of this taxon.

Less confusion has attached to the name of the
Abies-preferring species growing in the mountains of
Central and South Europe. The description of Heri-
cium alpestre Pers. (Persoon 1825) is clear, and two
(albeit poor) original collections exist in L (Hallen-
berg 1983). Though at first sight similar to H.
coralloides, H. alpestre differs in having the spines
only as terminal tufts on the branches or on short
lateral processes. Besides, it has bigger spores (4.4—
54 x 5.6-6.3 pm according to Maas Geesteranus
1971) and grows almost solely on Abies, in Europe
mostly A. alba (Nuss 1973). It has not been found in
the Nordic countries. Kreisel (1987) used the name
H. flagellum (Scop.) Pers. for this taxon, which may
be the oldest name according to the new Code (the
species has no sanctioned name).

Four Hericium species have been reported from
North America (Harrison 1973a, Lincoff 1981).
Their proper names were decided only recently, when
Ginns (1984, 1985) made comparisons and crosses
with the European material. Hericium erinaceus has
been correctly understood. Our H. coralloides has the
name H. ramosum in Harrison (1973a), Lindsey and
Gilbertson (1978), Lincoff (1981) and Pomerleau
(1980), and H. laciniatum in Coker and Beers
(1951). The 'H. coralloides' of all these authors is an
independent species, which Ginns (1984) described
as H. americanum Ginns. H. americanum resembles
H. alpestre in having spines arranged as tufts, but has
slightly bigger spores and grows on broad-leaved
trees. In the Pacific Northwest there is another
American species, H. abietis (Weir ex Hubert)
Harrison, which resembles the European H. alpestre
in having spines arranged as tufts, and in growing on
conifers. Its close resemblance to its European
counterpart casts doubts on its independence, but
Ginns (1985) showed that the cultures of the two taxa
do not mate. H. alpestre thus seems to be absent from
North America.

Creolophus cirrhatus
Hydnum cirrhatum Pers., Syn. Meth. Fung.: 558, 1801: Fries,
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Syst. Mycol. 1: 411, 1821. — Creolophus cirrhatus (Pers.:
Fr.) Karst.,, Medd. Soc. Fauna Flora Fennica 5: 42, 1879. —
Typus: not designated, no original collection found in herb.
Persoon (L).

Fruit body annual, bracket-like or lumpy and
variable in shape, consisting of a single or several (up
to 15) partly confluent caps, which are compact,
initially white to cream, but develop a reddish tint as
they age or dry, soft and spongiose when fresh, hard
when dry. Taste and smell mild. Pileus 5-10 cm
wide, broad at the base, semicircular, upper surface
rough, covered with sterile, stiff, scattered hairs.
Margin often inrolled. Spines up to 15 mm long,
cylindrical, acute, creamy white when fresh, turning
reddish when dry.

Section: Context up to 5 mm thick, homogeneous,
tough, ochraceous-white. Trama of the spines homo-
geneous, though, pale ochraceous. No zonation be-
tween context and trama.

Hyphal system monomitic. Generative hyphae 2—
13 um in diam, infrequently septate with clamp con-
nections, branched, thick- or thin-walled, inflated,
IKI-. Gloeoplerous hyphae in the trama 3-8 um in
diam, filled with oily matter, protruding to the hyme-
nium as gloeocystidia. Basidia slender, 25 x 4 pm,
four-spored, with basal clamp. Spores ellipsoid or
subglobose, hyaline, smooth, 3.545 x 2.6-
3.5 pm, IKI blue, CB-.

Externally, C. cirrhatus can be confused with
small specimens of Climacodon septentrionalis, but
the former has a soft, spongy texture, while the latter
has a tough fibrous context. In the microscope C.
cirrhatus is identifiable by its amyloid spores and
gloeocystidia, while C. septentrionalis has nonamy-
loid spores and thick-walled, oil-free cystidia. The
genus Creolophus is separated from Hericium by the
smooth spores and nonamyloid contextual hyphae.
The ontogeny of the growing basidiocarp and the
microscopical changes that it undergoes during
maturation have been described by Maas Geesteranus
(1962).

Ecology

The species is predominantly saprophytic, but it
sometimes seems to grow as a parasite of living trees,
emerging from fairly large and fresh wounds. C.
cirrhatus appears within a few years after the tree has
fallen or has been felled (also observed by Jahn
1965, 1979), and is thus a pioneer organism causing
decay in hard, abruptly deceased wood. The frequent
occurrence in well-illuminated, fairly open sites also
emphasizes the pioneer character of the fungus. In
this respect it differs distinctly from Hericium coral-
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Fig. 7. Creplophus cirrhatus..a) spores, b) spine in vertical section, ¢) gloeoplerous hyphae close to the spine apex, d) contextual
hyphae (Niemeld 2151 & Kotiranta). Drawn in IKI; the hyphal walls appear much thinner in CB.

loides, which is found on soft substrates, already
rotted by other fungi.

Fruit bodies emerge mostly from exposed wood,
for instance from the broken surface of a blown-
down tree. The species causes a hard white-rot.

C. cirrhatus is fairly clearly hemerophilous, as is
evident from the distribution map. Nevertheless, in
the Nordic countries it does not belong to the extreme
group which is restricted to urban and other man-
made habitats, and so it is not comparable to Clima-
codon septentrionalis and those polypores which
were termed 'centric' by Erkkild and Niemeld (1986).

In Denmark (Kundsen & Pedersen 1984), C. cirr-
hatus is found on Fagus sylvatica only. In the other
Nordic countries the preference of birch is very
strong, as can be seen from the list below. About one
quarter of the finds originate from aspen (in practice
Populus tremula), while the other hosts are rather
infrequent. Gulden and Stordal (1973) also mention
Sambucus as a host in Norway.

In Central and South Europe and the European
U.S.S.R., the most frequent hosts are Fagus sylva-
tica, Betula species and Carpinus betulus, and the
fungus has also been found on species of Quercus
and Prunus (Nikolaeva 1961, Jahn 1965, Tortié &
Jeli¢ 1977, Jilich 1984). Kreisel (1987) listed nine
host tree genera in the German Democratic Republic.

Host list for Norway, Sweden and Finland:

All  Norway SwedenFinland

countries
Betula 69.5 737 613 732
— pubescens 4.1
Populus 249 158 290 24.1
—tremula 10.5
—alba +
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Distribution

The distribution of Creolophus cirrhatus in the Nor-
dic countries shows a southern tendency, though it
has been found up to the latitude of 68°N in both
Finland and Sweden.

Most of the Danish finds have been made in the
eastern half of the country. In Norway all the col-
lections except one originate from the surroundings
of the capital, Oslo. The distribution is fairly south-
ern in Sweden, too, and the finds are concentrated in
the biogeographic provinces of Uppland and Stock-
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holm, and in the surroundings of Goteborg. How-
ever, the species is surprisingly rare in the South
Swedish provinces of Sméland, Skne and Blekinge,
showing a clear gap in the distribution. The reason
for this irregularity is unknown to us, though it may
be due merely to uneven collecting. In Sweden the
species is common in the Hemiboreal zone, and scat-
tered in the Southern and Middle Boreal zones; only
one find was made in the Northern Boreal zone, in
Swedish Lapland.

In Finland C. cirrhatus is fairly common in the
Hemiboreal and Southern Boreal zones, while its
abundance drops sharply in the Middle Boreal zone.
There is a general tendency for the species to become
more abundant towards the east.

Climatically, C. cirrhatus has a distinct continental
preference. There are no finds from the oceanic west-
ern coast of Norway, and the species is absent from
westernmost Denmark. The Swedish and Finnish
distributions also suggest concentration in the more
continental eastern halves. On the other hand, the
patterns in Norway, Sweden and Finland coincide
with the most densely inhabited areas of the countries
and are partly explained by the more intensive collect-
ing in those parts, but the map also reveals a hemero-
philous tendency, i.e., preference of environments
slightly affected by man. Birch, the main host in the
area, is common up to the northern limit.

C. cirrhatus seems to avoid westernmost Europe
(Jiilich 1984). It has been reported throughout Cen-
tral Europe (Kreisel 1961, 1987, Jahn 1965, Jiilich
1984, Breitenbach & Krinzlin 1986), extending
south to Yugoslavia (Torti¢ & Jeli¢ 1977), the Carpa-
thians (Zerova et al. 1972), and Armenia south of the
Caucasus (Melik-Hacatryan & Martirosyan 1971). In
the Mediterranean area, however, it is rare and found
mainly in the mountains (Marchand 1976). Telleria
(1980) did not report it in Spain.

In the east, the species extends to at least Kazakh-
stan (Svarcman 1964) and the Yenisei River in
Central Siberia (Nikolaeva 1961), where it possibly
has its easternmost occurrences. It was not reported
by Maas Geesteranus (1971) from the eastern Old
World, or by Lyubarskij and Vasilyeva (1975) from
the Soviet Far East, by Rattan (1977) from the
Himalayas, or by Imazeki and Hongo (1971, 1972)
from Japan.

Surprisingly, Harrison (1984) reported two
collections of C. cirrhatus from the southwestern
U.S.A. (Colorado and New Mexico), which he
claims to be the first finds in North America. We
have not studied the specimens from that suspiciously
isolated occurrence.
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A note on the taxonomy

Donk (1962) reestablished the status of the genus
Creolophus, and his proposal for separating it from
Hericium has mostly been followed. Donk's criteria
for the separation of the two genera were rather
vague, however. In his key (Donk 1962: 231), the
morphological separation does not always work cor-
rectly, and H. erinaceus, for instance, would key out
as Creolophus. The only clear difference is the amy-
loidity of the context in Hericium and the nona-
myloidity in Creolophus, which has been regarded as
an inadequate diagnostic character in countless other
genera of the Aphyllophorales.

Maas Geesteranus (1963) pointed out another
difference. In Hericium, most of the spinal hyphae
are thick-walled, while they are all thin-walled in
Creolophus.

The scanning and transmission electron micro-
scopy carried out by Torti¢ and Jeli¢ (1977), Capel-
lano and Keller (1978) and Keller (1986) has sub-
stantiated the proposed generic division by revealing
differences in the spore walls, viz. smooth in Creolo-
phus and ornamented in Hericium.

These microscopical differences between the two
genera are small, but perhaps enough to distinguish
them. An analogous situation exists in the Perenni-
poriales, where the polypore genera Haploporus and
Pachykytospora (which could well be united) have
ornamented spores and Perenniporia (including Trun-
cospora) has smooth; other clear differences are not
easily found.

Dentipellis fragilis

Hydnum fragile Persoon, Syn. Method. Fungorum 1: 561,
1801: Fries, Syst. Mycol. 1: 417, 1821. — Dentipellis fragilis
(Pers.: Fr.) Donk, Persoonia 2: 233, 1962. — Neotype:
'Hydnum  fragile (msit Ludwig), Herb. Persoon (L
910.262-508, selected here; indicated as 'type' by Donk in
herb. 1929). See note in Donk (1962: 233); further synonyms
have been listed and discussed in that paper.

Fruit body annual, resupinate, creamy white, thin,
soft when fresh and fragile when dry. Margin undu-
lating and following the depressions of the bark sub-
strate, broadly sterile, loosely attached and often pro-
jecting from the substrate. Spines up to 10 mm long,
cylindrical, acute, white when fresh, fragile and pale
ochraceous when dry. No specific taste or smell.

Section: Subiculum up to 1.5 mm thick, creamy
white, homogeneous, soft and cottony when fresh,
fragile when dry, changing into trama without demar-
cation. Trama of the spines homogeneous, cream,
soft, fragile.

Hyphal system monomitic. Generative hyphae
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Fig. 9. Dentipellis fragilis (Niemeld 3586), x 1.8.

2-5 um in diam, hyaline, thin-walled, with clamp
connections, rarely branched, IKI-, CB+, interwo-
ven in the context, subparallel in the trama. Gloeo-
plerous hyphae in the trama 3-7 pum in diam, filled
with oily matter and protruding to the hymenium as
gloeocystidia which, however, are rather weakly dif-
ferentiated. Cystidioles narrow, thin-walled, moni-
liform at their apices. Basidia slender, 25 X 4 um,
mostly four-spored but often also with only two
sterigmata, with a basal clamp. Spores broadly ellip-
soid to subglobose, hyaline, thick-walled, minutely
warted, 5-5.5 X 4.2-4.9 um, IKI blue, CB-.

A drawing of the microscopical structure was pre-
sented in Niemeld and Saarenoksa (1985). Tortié and
Jeli¢ (1977) published a SEM picture of the spores;
Capellano and Keller (1978) studied the spore wall
layering in the TEM. An extensive description was
published by Ginns (1986).

Ecology

Dentipellis fragilis is a saprophyte of strongly de-
cayed deciduous trees and causes white-rot. It prefers
moist and shady growth sites such as the undersides
of large fallen trunks. A characteristic environment is
a luxuriant thicket or grass—herb forest, and the spe-
cies is slightly hemerophilous. The ecology has been
discussed more extensively by Niemeld and Saaren-
oksa (1985).

D. fragilis favours strongly the southern trees of
the genera Fagus and Quercus, and the occurrences

on other frondose trees appear to be rather sporadic.

Host list for Norway, Sweden and Finland:

All  Norway Sweden Finland

countries
Fagus sylvatica 50.0 66.7  53.6 -
Quercus robur 11.8 - 143 -
Carpinus betulus 8.8 - 107 -
Tilia 8.8 + 7.1 -
Acer 5.0 - - 400
—platanoides +
— tataricum +
Alnus 5.0 - + +
— glutinosa +
Populus tremula 5.0 - 7.1 -
Prunus padus + - - -
Salix + - + =
Sorbus aucuparia + - - +
Host not indicated 21
Specimens examined 57 4 48 5
Distribution

Dentipellis fragilis is rare in the Nordic countries, and
restricted mainly to the Temperate and Hemiboreal
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Fig. 10. The distribution of Dentipellis fragilis in northwestern Europe.

zones. A couple of Finnish finds lie on the border of
the Southern Boreal zone and two (especially the new
record) were made well within that area. There are
also finds of the species in the Southern Boreal out-
lier in the southern tip of Sweden. This gives the im-
pression that the species is climatically hardier than
was generally thought, and that the distribution is
mostly governed by the distribution of suitable hosts
and growth sites. The pattern on the map does not
reveal any preferences along the oceanic—continental
climatic axis.

D. fragilis in the Nordic countries has been dis-
cussed, for example, in the papers of Hogholen and
Ryvarden (1977), Knudsen and Pedersen (1984),
Ingelog et al. (1984), Strid (1983a), Ryman and
Holmésen (1984) and Niemeld and Saarenoksa
(1985). In the last-mentioned paper the general dis-
tribution was also surveyed on the basis of reports in
the literature. In Finland a new record was made after
the study of Niemeld and Saarenoksa (1985), on
Acer platanoides, fallen trunk in a rich grass-herb
forest.
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Finland. Ereld-Hdme: Lammi, Biological Station,
19.IX.1986 Niemeld 3586 (H).

The species deserves attention in Sweden (Ingelog
et al. 1984), and in Finland is regarded as endan-
gered (Anon. 1986). In Poland also (Wojewoda &
Lawrynowicz 1986) D. fragilis is included in the list
of threatened plants.

D. fragilis has been reported throughout Central
Europe (Neubert 1969), but not in the westernmost
countries. In the south the species extends to France,
the Carpathians and Yugoslavia (Bourdot & Galzin
1927, Zerova et al. 1972, Tortié & Jelié 1977), but
has not been reported from Spain (Telleria 1980).
Scattered occurrences exist throughout the U.S.S.R.
to the Soviet Far East (Nikolaeva 1961, Gordienko
1979), and Ginns (1986) confirmed two finds from
Japan.

Some confusion has arisen because of two other
Dentipellis species, D. leptodon (Mont.) Maas Geest.
(D. separans (Peck) Donk, D. subseparans Khara &
Rattan), and D. dissita (Berk. & Cooke) Maas
Geest., which differ from D. fragilis in having
shorter spores. The report of D. fragilis in Nepal by
Hjortstam and Ryvarden (1984) was amended to D.
dissita by Ginns (1986). D. leptodon has been found
in the Indian Himalayas ('D. subseparans', Rattan
1977; Ginns 1986). Jiilich and Stalpers (1980), who
reviewed the North American literature very exten-
sively, did not accept the present species there, and
some earlier reports in the Central and eastern U.S.A.
(Gilbertson 1963, Miller & Boyle 1943, cf. Donk
1962, Jiilich & Stalpers 1980) should be attributed to
the two other species of the genus (Ginns 1986).
However, Ginns (1986) in a recent revision
confirmed the presence of D. fragilis in the Pacific
Northwest (Alaska and Washington).

Auriscalpiaceae

The family Auriscalpiaceae Maas Geest. is charac-
terized by a dimitic hyphal system, gloeocystidia and
amyloid, verrucose spores. Maas Geesteranus (1963)
originally included the genera Auriscalpium S.F.
Gray, Gloiodon Karst. and Lentinellus Karst., in the
family and Donk (1964) adopted the concept as such.
Later Maas Geesteranus (1976b) added Gloeodontia
Boid. and Clavicorona Doty. Jiilich (1981) excluded
Lentinellus, but widened the scope with a toothed,
extra-European genus Stecchericium Reid. Reid
(1963) himself emphasized the similarities of Stec-
chericium to the genera of the Hericiaceae, and Maas
Geesteranus (1976a) included it in that family.

The genus Lentinellus (Miller & Stewart 1971)
resembles Auriscalpium and Gloiodon in having
strongly amyloid, verrucose spores. The gloeopler-
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ous hyphae are easy to observe and can be stained
with sulphobenzaldehyde (SBA). In Auwriscalpium
and Gloiodon no reaction could be seen with SBA,
and the gloeoplerous hyphae are difficult to see in that
reagent, though visible in 5% KOH solution.

The spore wall similarities between this group and
the Hericiaceae were discussed under that family. In
the following text we treat only those genera which
contain hydnaceous species.

Auriscalpium vulgare

Hydnum auriscalpium L., Species Pl. 2: 1178, 1753: Fries,
Syst. Mycol. 1: 406, 1821. — Auriscalpium vulgare S.F.
Gray, Nat. Armr. British Pl. 1: 650, 1821. — For typification
and synonyms, see Maas Geesteranus (1959).

Fruit body annual, stipitate or occasionally several
fruit bodies arising from a common base, fibrous
when fresh, hard when dry. Pileus 0.5-2 cm across,
round or kidney-shaped, plano-convex, covered with
bristles, glabrescent with age, dark chestnut brown.
Margin entire, when old inrolled and often wavy.
Spines up to 3 mm long, cylindrical down to the
base, acute, light brown when young, later covered
with a white spore mass and then ashy grey. Stipe
14-55 mm long, 1-2 mm in diam, laterally attached
to the pileus, cylindrical or slightly flattened, with a
bulbous base, hirsute, fibrillose, dark chestnut
brown. No specific taste or smell.

Section: Context up to 0.5 mm thick, duplex with
thin, darker hairy layer and thick, rather soft, fibril-
lose, ochraceous, lower context. Cortical layer thin,
black—brown, compact. Stipe layered, with thin dark
cortex, covered by hairs, encircling the inner ochra-
ceous context proper.

Hyphal system dimitic. Generative hyphae thin-
walled, 1.7-4 um wide in diam, hyaline, with clamp
connections. Skeletal hyphae 1.5-4.8 um in diam,
thick-walled. Bristles made up of 2.54 pm wide,
rarely clamped, secondarily septate, branchless,
parallel, agglutinated generative hyphae, which are
hyaline at the tip, turning brown towards the base.
Cortex with 2-4 pm wide, brown, thick-walled,
parallel, agglutinated, frequently clamped, branchless
generative hyphae. Context proper with interwoven
generative and skeletal hyphae. Cortex and context
proper of the stipe similar to cortex of the pileus;
change from context to trama continuous. Trama with
subparallel generative and skeletal hyphae. Gloeo-
plerous hyphae 3-5 pum in diam, with oily contents,
protruding into the hymenium as club-like or sharp-
pointed gloeocystidia. Basidia 15-24 x 3-4 um, with
basal clamp, four-spored. Sterigmata 3 pm long,
swollen at the base. Spores ellipsoid, hyaline, mi-
nutely verrucose, 4-7 x 4-5 pum, IKI blue, CB—.
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Fig. 11. Auriscalpium vulgare. a) spores, b) spine in vertical section, c) stipe surface in longitudinal section, d) stipe medulla in
longitudinal section, e) contextual hyphae (Saarenoksa 48282). Drawn in IKI.

A. vulgare is easily identified by its growth on
cones and unmistakable appearance. The colour of
the fruit body and the hairiness of the cap vary with
the age. Old pilei tend to be dark cigar brown and
almost glabrous, while young ones are light chestnut
brown and covered with bristles. The size variation is
very small. According to the literature, the diameter
of the pileus is 0.5-2 cm (Nikolaeva 1961, Maas
Geesteranus 1971, Phillips 1981, Jiilich 1984, Ry-
man & Holmasen 1984), which fits well with our
measurements. However, according to Phillips
(1981) and Jiilich (1984), the length of the stipe is up
to 140 mm, which is over twice as long as in the
Fennoscandian material.

Ecology

Auriscalpium vulgare usually grows (roughly 90% of
the finds) on the cones of Pinus sylvestris, but ca.

10% of the Fennoscandian collections originate from
Picea abies, which is more than is generally reported.
There may be several fruit bodies growing on the
same cone, but such cases often include dead caps
from the preceding year. So the fungus grows for
several years in a single cone.

A characteristic habitat is luxuriant grass-herb for-
est with humid and shady conditions in the field
layer. The cones are usually at least partly buried
among mosses and forest litter, and the substrate is
therefore inconspicuous and easily overlooked. Fruit
bodies have been collected all the year round, but ac-
cording to the dates of the collections the growth sea-
son is from August to October.

Distribution

Auriscalpium vulgare is distributed fairly evenly over
the southern and central parts of the study area, and
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Host list for the Nordic countries:

All  Denmark Norway Sweden Finland

countries
Pinus sylvestris 90.4 100 87.7 87.2 91.0
Picea abies 9.6 - 122 12.8 9.0
Host not indicated 199
Specimens examined 419 26 62 155 176
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Fig. 12. The distribution of Auriscalpium vulgare in northwestern Europe.
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is rare only in the Northern Boreal zone.

In Denmark the species is common in the whole of
the country (Lind 1913). Lange (1974) reported its
absence from the western part of Jutland and attri-
buted it to the soil conditions. In the present map no
such boundary is apparent in Denmark, and Lange's
report was evidently caused by too small a number of
records. In Norway, Gulden & Stordal (1973) and
Eckblad & Gulden (1974) consider A. vulgare to be
occasional. Its northernmost record in the study area
is at Ottergya near Namsos, 64°37'N. Blytt (1905)
reports it from Akershus (Barum) and Sogn og Fjor-
dane (Svangy), and Egeland (1913) from Akershus
(Gaustad) and Oslo. A distribution map was pub-
lished by Eckblad and Gulden (1974). In Sweden the
species is fairly common in the southern parts of the
country, but becomes rare north of the Hemiboreal
zone. The northernmost Swedish find is from Norr-
botten (Matarengi), which is in the Middle Boreal
zone, and the two inland collections from Central
Sweden also originate from this zone.

In Finland A. vulgare is common in the southern
and central parts, but completely absent from Lapland
north of the Arctic Circle. The concentration of the
collections near Helsinki, Turku and Oulu presuma-
bly reflects the proximity of the universities and the
activity of their mycologists. Another explanation of
the pattern would be a slightly hemerophilous growth
habit, but that is less probable. The species is most
likely uniformly distributed, but overlooked because
of its habit of hiding in the forest floor.

The total distribution in northwestern Europe is
fairly southern. A. vulgare is indifferent to the cli-
matic humidity: it is found both on the highly oceanic
western Norwegian coast and in the more continental
parts of eastern Finland.

According to Jiilich (1984), the species is com-
mon all over Europe, including the westernmost
countries; Maas Geesteranus (1959) mentioned it as
common on pine cones in the Netherlands. Lange
(1974) published the general distribution in western,
central and northern Europe, and Kreisel et al. (1980)
mapped the species in the German Democratic Re-
public. Kldn and Kotilovd-Kubitkovd (1982) report-
ed it from the Caucasus.

The world distribution of the species is remarkably
wide. Plank (1978) mentions Eurasia, North America
and South America. In North America it is known
from Canada (Pomerleau 1980) to Mexico (Coker &
Beers 1951), and it is widely distributed in the
U.S.A. (Coker & Beers 1951, Lincoff 1981). The
easternmost Asian locality mapped by Nikolaeva
(1961) lies by lake Baikal, but Maas Geesteranus
(1971) has studied material from Pakistan, India,
China and Japan.
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Gloiodon strigosus

Hydnum strigosum Swartz, Kongl. Vetensk. Acad. Nya Handl.
31(3): 250, 1810: Fries, Syst. Mycol. 1: 414, 1821. — Gloi-
odon strigosus (Swartz: Fr.) Karsten, Medd. Soc. F. Fl. Fenn.
5. 42, 1879.— For synonyms, see Maas Geesteranus (1974).
Type: not designated, see Banker (1913). According to Swartz
(1810), H. strigosum was found in Sweden, Vistmanland:
Sédtrabrunn, and Karlberg between Ramnis and Fléickebo.

Fruit body annual, often emerging from remnants
of earlier years, resupinate, effused-reflexed or pile-
ate, solitary or more often consisting of several im-
bricate caps growing at the edges of a wider resu-
pinate area, ochraceous or greyish brown, darkening
with age to sepia or dark cigar brown; soft when
fresh, brittle when dry. Pileus up to 3 cm in diam,
broadly attached, covered with stiff, shaggy hairs,
which form flattened bundles at the margin of the
pileus. Resupinate part up to 6 X 4 cm wide. Spines
up to 1 cm long, cylindrical, acute, pale greyish
brown when young, when old or dry covered with
white spore mass and then dark ash grey. No specific
taste or smell.

Section: Context duplex. Tomentum consisting of
dark cigar brown, loosely interwoven, shaggy
bristles. Separating layer thin, black-brown, com-
pact. Context thicker than other layers, soft and
fibrillose, light brown; enclosures of context often
found within the tomentum. Subiculum in resupinate
parts 0.5 mm thick, with clearly marked, black-
brown separating layer. Trama of the spines light
brown, homogeneous.

Hyphal system dimitic. Generative hyphae 2-
5 um in diam, thin-walled, with clamp connections.
Skeletal hyphae 24 pum in diam, thick-walled.
Bristles made up of parallel, agglutinated generative
hyphae. Cortex resembling tomentum in its hyphal
structure, with predominantly brown-walled, parallel,
agglutinated, generative hyphae. Context a sub-
parallel network of generative and skeletal hyphae,
changing without zonation into the trama. Gloeo-
plerous hyphae difficult to observe, 3-5 um in diam,
oil-filled, protruding into the hymenium as club-like
or sharp-pointed gloeocystidia. Basidia 15-25 x 5-
7 um, with a basal clamp, four-spored. Spores sub-
globose, hyaline, minutely verrucose, 4-6 x 3-4 pm,
IKI blue, CB—.

Gloiodon strigosus resembles Auriscalpium vul-
gare in many details. Common characters are the
shaggy hairs covering the pileus as a tomentum, the
cigar brown colour of the pileus and context, the
duplex structure with a cortical layer, and the colour
of the spines. When growing on the upper side of a
fallen tree, the pilei of G. strigosus have constricted
bases, and may even be substipitate. In the micro-
scope the similarities to Auriscalpium vulgare are
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Fig. 13. Gloiodon strigosus (Niemeld 3273), x 1.

even more obvious: dimitic hyphal structure, gloeo-
cystidia, and the characters of the spores. These two
species could well be placed in a single genus, be-
cause the chief differences are merely morphological
and are moreover relatively small.

The most detailed description and discussion of
the species has been published by Jahn and Sturm
(1983).

Ecology

Gloiodon strigosus grows on decorticated, fallen
trunks of deciduous trees, often underneath trunks
which are covered by mosses, and very often on
broken trunk ends. A characteristic growth site is
luxuriant spruce or grass-herb forest, where old de-
cayed trunks are left on the ground. Numerous finds
were also made in spruce-dominated moist heath for-
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ests. The areas of the trunks where the fruit bodies
grow consist of fairly hard wood.

The species seems to favour a very humid micro-
climate. Harrison (1973b) reports that it grows on
water-logged wood, though this does not fit with our
experience. In the cases that we saw the trees were
normally moist and lying on a moss-covered forest
floor. The strong shade of a dense tree stand seems to
be more essential to the well-being of the species.

Aspen is the general favourite of the fungus in the
Nordic countries, though there were more collections
from alders in Norway. G. strigosus is saprophytic,
causing white-rot (Jahn 1979). In Finland, however,
the species was found once on a living aspen, on a
large scar formed by the fall of another trunk, which
was widely attached at its base to the standing one;
the fungus also fruited abundantly at the base of the
fallen trunk.

G. strigosus is clearly hemerophobic. It has no
economic importance, but is an interesting example of
a species that may be endangered due to its rarity and
preference of old forests. Most of the recent finds are
from national parks or other forest reserves. Even
slight forest management can affect the microclimatic
conditions and change them unfavourably for the
species. In both Sweden (Ingelog et al. 1984) and
Finland (Anon. 1986) the species has been con-
sidered to deserve attention, due to its rarity and even
more to its vulnerable ecology.

Host list for Norway, Sweden and Finland:

All  Norway Sweden Finland

countries
Populus tremula 458 300 385 750
Alnus 229 400 269 -
—incana 8.3
— glutinosa 4.2
Salix 14.6 + 154 16.7
— caprea +
— pentandra +
Prunus padus 104 - 154 +
Ulmus 42 200 + -
Betula + - + -

Host not indicated 18
Specimens examined 66 17 33 16

Distribution
Gloiodon strigosus is distributed throughout the Bo-
real zone in Fennoscandia, but is considered rare or
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Fig. 14. Gloiodon strigosus. a) spores, b) spine in vertical section, c) contextual hyphae, d) bristle from the pileal tomentum with

attached spores (Niemeld 3273). Drawn in IKI.

very rare in every country. According to Ryvarden
(1971), no special pattern is apparent from the distri-
bution map. Our map also reveals even, scattered oc-
currence over almost the whole area, excluding only
the Temperate zone. Numerous finds have been made
both on the highly oceanic western coast of Norway
and in the slightly continental interior of Finland.

In Norway, G. strigosus is very rare and scattered
finds have been made from Telemark in the south to
Nordland in the north. Egeland (1911, 1913) report-
ed it from Oslo and Barum. Ryvarden (1971) pub-
lished a map covering the Nordic countries; our new
map gives a more detailed picture, but the basic im-
pression, localities scattered sparsely over the whole
area, still remains. Ingelog et al. (1984) published a
revised map for Sweden, where there are 20 locali-
ties, extending from Sméland to Torne Lappmark.
Strid (1975) reported the species from Central Swe-
den. It does not occur in Denmark.

In Finland only 11 localities are known, but in

some areas (Eteld-Hdme: Lammi, Kotinen virgin for-
est, and Kainuu: Puolanka, Paljakka National Park)
the fungus has been observed in many separate
places. The northernmost Finnish find is from Kemin
Lappi: Savukoski in the interior of the Lapland fjelds
(coll. 1986 Pertti Renvall, H).

The general distribution of G. strigosus is mainly
Boreal or Oroboreal. Jarva and Parmasto (1980) give
one locality from the Estonian S.S.R.; Wojewoda
and Lawrynowicz (1986) consider that the species is
probably extinct in Poland. Jahn and Sturm (1983)
reported the first find in Central Europe, in the
Bavarian Alps, in an Oroboreal montane zone. Jiilich
(1984) added Czechoslovakia, France and Hungary.
Jahn and Sturm (1983) also listed the Carpathians of
Romania and the U.S.S.R. Zerova et al. (1972) men-
tioned several Ukrainian localities by the tributaries of
the Dnepr River north of Kiev. In Siberia the species
has been found along the upper Irtysh, Ob and
Yenisei Rivers (Nikolaeva 1961, Jahn & Sturm
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Fig. 15. The distribution of Gloiodon strigosus in northwestern Europe.

1983) and in the Soviet Far East (Lyubarskij &
Vasilyeva 1975). In Herb. L there is a specimen from
Uttar Pradesh, India (Jahn & Sturm 1983). In North
America the fungus is found in both Canada (Pomer-
leau 1980) and the U.S.A. (Banker 1913, Harrison
1973b).

Climacodontaceae

This family has no close connections with those
discussed above. When describing the family, Jiilich

(1981) characterized it by its monomitic hyphal sys-
tem, the presence of cystidia or gloeocystidia, and the
inamyloidity of the spores. He included the genera
Climacodon Karst. and Dornkia Pil., but the latter
may be only a synonym of the former.

Climacodon has been a difficult genus in the
systematics of the Aphyllophorales, and both Maas
Geesteranus (1971) and Donk (1964) kept it in a
group of the unclassified Hydnaceae which could not
conveniently be placed in any of the existing families.
For the time being, the solution of Jiilich (1981) can
be accepted; unfortunately it leaves the connections
with the other Aphyllophorales as uncertain as ever.
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Fig. 16. Climacodon septentrionalis. a) spores, b) spine trama, subhymenium and hymenium in vertical section, c) spine apex, d)
cystidia, €) upper context (a—c Niemeld 2318; d-e von Weissenberg 300, freeze dried). Drawn in CB.

It could be worth while to make a comparison be-
tween this genus and the poroid Climacocystis Kotl.
& Pouz.

Climacodon septentrionalis

Hydnum septentrionale Fries, Syst. Mycol. 1: 414, 1821. —
Climacodon septentrionalis (Fr.) Karst., Rev. Mycol. 3(9): 20,
1881. — Type locality: 'Suecia superior' (Fries 1821), mean-
ing mountainous or otherwise elevated area of Sweden; Maas
Geesteranus' (1974: 566) interpretation 'North Sweden' is inap-
propriate in the light of our distribution map. Type: not de-
signated. .

Fruit body annual, often persisting (as dead) till
the following spring, made up of several layers of
imbricate pilei, joined together by a basal plate, cream
or chamois yellow when fresh, becoming brownish
when dry. Total fruiting area up to 50 cm tall and
20-25 cm broad. Pileus up to 10 cm wide, projecting
3—6 cm from the substrate, 1-2 c¢cm thick at the base,

becoming thinner towards the margin. Upper surface
rough. Margin sharp, inrolled when dry. Spines up
to 12 mm long, cylindrical, acute, creamy yellow
when fresh, becoming brownish and fragile when
dry. Odour sour when fresh, becoming strong and
unpleasant during drying, like rancid fat. Taste bitter.

Section: Context up to 15 mm thick, strongly
fibrous and tough, sometimes with darker hygro-
phanous zones but not duplex, changing into trama
without zonation.

Hyphal system monomitic. Generative hyphae
2-10 pm in diam, thin-walled, hyaline, variably
clamped, branched, subparallel in the context, parallel
in the trama. Septa of the context hyphae with single
or multiple clamp connections; tramal hyphae
clampless. Cystidia thick-walled, subulate or bottle-
shaped, often apically encrusted. Basidia slender,
1520 x 5-7 pm, without a basal clamp, four-
spored. Spores ellipsoid, smooth, hyaline, 4.5-5 X
1.8-2.5 pm, IKI-, CB-.
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Figs. 17-18. Climacodon septentrionalis. — 17: Habit picture (1967 Niemeld, no herb. spec.), ca. x 0.3. — 18: Lower surface
(Niemeld 2274), x 1.2.

C. septentrionalis is morphologically variable. The
pilei can be very thin, especially when they are reach-
ing their maximal size. At the beginning of growth,
when the pilei are thick and tuberculate, C. septen-
trionalis may be mistaken for Creolophus cirrhatus,
but the structure of the context is quite different.

C. septentrionalis resembles the polypore Clima-
cocystis borealis (Fr.) Kotl. & Pouz. surprisingly
closely. The colour, gross morphology and consis-
tency of the two species are similar, they are both
very strongly fibrous inside, and the monomitic hy-
phal structure, cystidia (this similarity also noted by
Domariski 1981) and other microscopic characters
show a close resemblance. The cultures of both spe-
cies produce chlamydospores and they give similar
results in laccase and peroxidase tests (Stalpers
1978). C. borealis has often been regarded as a
brown-rot fungus, but in fact it causes a white-rot
(Stalpers 1978, Jiilich 1984, Gilbertson & Ryvarden
1986), like C. septentrionalis. Bendiksen (1986) and
Courfenay & Burdsall (1982) even listed C. borealis
under the generic name Climacodon, but they were
unintentional and invalid combinations (Bendiksen in
litt., Burdsall in litt.), caused by the similarity of the
two generic names. A closer comparison of Climaco-
cystis and Climacodon would be interesting. The
production of chlamydospores, type of cystidia,

fibrous structure and hence somewhat fan-shaped
pilei, and many other features also bring to mind the
genus Oligoporus in the sense of Erkkild and Niemeli
(1986).

Ecology

Climacodon septentrionalis prefers environments
which are affected by human activity: parks, old
manor gardens, graveyards, tree-lined streets in
towns and old villages. It is an aggressive parasite
and causes some economic losses by attacking old,
living park trees, especially maples. It continues to
grow for a few years after the host has died. The
fruiting season is in the autumn (September to No-
vember), but the persisting fruit bodies often remain
identifiable till the following spring and summer.
Erkkild and Niemeld (1986) classified the poly-
pores in the city of Helsinki into three categories, ac-
cording to their preference of urban or rural habitats.
Species which prefer urban environments were called
‘centric', those which avoid human influence 'peri-
pheral’, and the third group comprised ‘indifferent’
species, found in every type of environment. In that
classification the hemerophilous C. septentrionalis
would be a good example of a species having a cen-
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Fig. 19. The distribution of Climacodon septentrionalis in northwestern Europe.

tric microdistribution.

The commonest (ca. 50%) host tree in north-
western Europe is Acer platanoides. The host range
of C. septentrionalis is very wide, and almost all
common deciduous park trees can be infected by it,
both indigenous and exotic. The following genera are
reported from Fennoscandia: Acer, Aesculus, Alnus,
Betula, Corylus, Crataegus, Populus, Prunus, Quer-
cus, Sorbus, Tilia and Ulmus. In Denmark it grows
almost solely on Fagus sylvatica (Knudsen & Peder-
sen 1984), but has also been recorded on Aesculus
hippocastanum (Winge 1945). Blytt (1905) also re-
ported Fagus sylvatica in Norway.

Host list for Norway, Sweden and Finland:

All  Norway Sweden Finland

countries
Acer platanoides 49.7 200 359 61.8
Betula 14.6 200 7.8 18.5
—pendula 3.5
Tilia 11.1 - 9.4 134
—cordata 1.2

— Xvulgaris 1.2
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234 -
17.1 2.1

Aesculus hippoc. 8.8 -
Populus 8.8 20.0
— balsamifera 3.5

—tremula 1.8

—nigra +

— tacamahaca +

Ulmus 2.3 + 3.1 +
—glabra +

— montana +

Alnus 1.2 + - +
— glutinosa +

Sorbus 1.2 - + +
—aucuparia +

— intermedia +
Corylus
Crataegus
Prunus padus
Quercus robur
Host not indicated
Specimens examined 193 14 76 103

N++++
I
|
+

Distribution

From the North European point of view, the specific
name of C. septentrionalis is not very well selected:
the species is distributed in the southern half of the
study area only. In Denmark it is very rare and con-
sidered to be endangered there. According to Knud-
sen and Pedersen (1984), the species is living at the
southern margin of its continuous distribution in
Denmark. In Norway, too, it is rare and known from
only about 10 localities. It is fairly common in south-
ern Central Sweden, but, as with Creolophus cirrha-
tus, almost no records were obtained from the south-
ern tip. In Finland C. septentrionalis is fairly com-
mon in the Hemiboreal and Southern Boreal zones,
and the northernmost locality in the whole area lies in
coastal Finland, Eteld-Pohjanmaa: Vaasa.

The northern limit of the fungus in northwestern
Europe falls neatly within the Southern Boreal zone.
The absence from western Norway and Denmark
indicates a preference of a slightly continental climate,
and the distribution patterns in Sweden and Finland
support that picture, too.

Though southern in our study area, C. septen-
trionalis shows a northern trend in the total distribu-
tion in Europe. It is rare in the Federal Republic of
Germany (Schmid-Heckel 1985) and Kreisel (1961,
1987) reported only a few localities in the German
Democratic Republic. Jirva and Parmasto (1980)
published a few Estonian localities. About 10 occur-
rences are known in Poland (Wojewoda 1973; map
included). Jiilich (1984) listed records from Austria,
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Belgium, Czechoslovakia and France, and we have
seen a collection from Vienna in Austria (coll. 1979
Uwe Passauer, T.N.). The southernmost report in
Europe is from Yugoslavia (Tortié & Jeli¢ 1977).

The distribution of C. septentrionalis extends from
the European U.S.S.R. to Asia (mapped by Niko-
laeva 1961), south to Kazakhstan (Svarcman 1964)
and eastwards to the Soviet Far East (Zerova et al.
1972, Lyubarskij & Vasilyeva 1975). Maas Gees-
teranus (1971) has studied specimens from China,
Japan, the Philippines and the Malay Peninsula, the
two last-mentioned being found surprisingly far
south.

In North America, C. septentrionalis occurs in
Canada (Pomerleau 1980) and the northeastern
U.S.A. (Coker & Beers 1951, Lindsey & Gilbertson
1978, Lincoff 1981).
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