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Nine shrubby Usnea species are reported from East Fennoscandia: Usnea diplotypus
Vain., U. fulvoreagens (Riasanen) Risanen, U. glabrata (Ach.) Vain., U. glabrescens
(Nyl. ex Vain.) Vain. ex Risénen, U. hirta (L.) F. H. Wigg., U. lapponica Vain., U. sub-
Sfloridana Stirt., U. substerilis Motyka and U. wasmuthii Risdnen. New chemotypes are
reported in U. glabrescens, U. substerilis and U. wasmuthii. Some chemotypes have
geographical tendencies in their distribution. For instance, the thamnolic acid strain of
U. subfloridana is the main chemotype of the species only in some southern coastal
regions. Several poorly known taxa described especially by V. Risidnen are identified
and lectotypified. A key to the shrubby Usnea species in East Fennoscandia is pro-
vided.
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INTRODUCTION

The Finnish lichenologist Edvard Vainio (e.g.,
Vainio 1925) laid the foundation for the taxonomy
of the lichen genus Usnea Dill. ex Adans. (Lecano-
rales, Parmeliaceae) in northern Europe. Veli Ri-
sdnen (e.g., Rdsinen 1919, 1931, 1933, 1951) was
also much interested in the genus, describing nu-

merous new species and varieties. His work was
much influenced by the world monograph by Mo-
tyka (19361938, 1947), who cites numerous Finn-
ish specimens. Finally Risdnen (1951) reported
34 species and eight varieties from Finland.
Motyka’s and Résdnen’s species concepts
were doubted by many authors (e.g., Keissler
1960, Klingstedt 1965), but because the taxonomy
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Fig. 1. The biogeographical provinces. Finland: 1
Aland (Alandia, Al), 2 Varsinais-Suomi (Regio aboén-
sis, Ab), 3 Uusimaa (Nylandia, N), 4 Etela-Karjala (Ka-
relia australis, Ka), 5 Satakunta (St), 6 Etela-Hame
(Tavastia australis, Ta), 7 Etela-Savo (Savonia aus-
tralis, Sa), 8 Laatokan Karjala (Karelia ladogensis, Ki),
9 Eteld-Pohjanmaa (Ostrobottnia australis, Oa), 10
Pohjois-Hame (Tavastia borealis, Tb), 11 Pohjois-Savo
(Savonia borealis, Sb), 12 Pohjois-Karjala (Karelia bo-
realis, Kb), 13 Keski-Pohjanmaa (Ostrobottnia media,
Om), 14 Kainuu (Ostrobottnia kajanensis, Ok), 15 Ou-
lun Pohjanmaa (Ostrobottnia ouluensis, Obo), 16 Pera-
Pohjanmaa (Ostrobottnia ultima, Obu), 17 Koillismaa
(Regio kuusamoénsis, Ks), 18 Kittilan Lappi (Lapponia
kittilensis, Lkk), 19 Sompion Lappi (Lapponia sompien-
sis, Lks), 20 Enontekién Lappi (Lapponia enontekien-
sis, Le), 21 Inarin Lappi (Lapponia inarensis, Li). Rus-
sia: Leningrad Region: 1 Karelia australis (Ka, Rus-
sian side), 2 Isthmus karelicus (Ik); Republic of Karelia:
3 Karelia ladogensis (KI, Russian side; southernmost
parts located in the Leningrad Region), 4 Karelia olo-
netsensis (Kol), 5 Karelia borealis (Kb, Russian side),
6 Karelia onegensis (Kon), 7 Karelia transonegensis
(Kton), 8 Karelia pomorica occidentalis (Kpoc), 9 Kare-
lia pomorica orientalis (Kpor), 10 Regio kuusamoénsis
(Ks, Russian side; northernmost parts located in Mur-
mansk Region), 11 Karelia keretina (Kk, northernmost
parts located in the Murmansk Region); Murmansk Re-
gion: 12 Lapponia Imandrae (Lim), 13 Lapponia Varsu-
gae (Lv), 14 Lapponia ponojensis (Lp), 15 Lapponia
petsamoénsis (Lps), 16 Lapponia tulomensis (Lt), 17
Lapponia murmanica (Lm).
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and nomenclature of the genus turned out to be
very difficult, its thorough treatment was avoided
by most lichenologists. Hakulinen (1963) reduced
the number of Finnish species to 25 (plus seven
varieties) and Carlin and Swahn (1977) made an
attempt to establish a new taxonomy for the Swed-
ish species. Bystrek (1994a) published a synopsis
of the European Usnea, but because he essentially
follows Motyka, we regard most of his species
concepts untenable. Only Clerc (e.g., 1987a, 1997)
started a serious revision of the genus Usnea in
the Northern Hemisphere.

A project to revise the Usnea material collected
from East Fennoscandia was started in 1993. The
study area consists of Finland and the northern
part of the Leningrad Region, the Republic of Ka-
relia and the Murmansk Region in Russia (Fig. 1).
The study has resulted in some earlier publica-
tions (Myllys 1994, Halonen & Puolasmaa 1995,
Halonen 1997). A treatment of the pendent spe-
cies, excluding Usnea longissima, is still under
preparation. Based on the work of our project, Viti-
kainen et al. (1997) provisionally reported 13 spe-
cies of Usnea from Finland, reducing most of the
taxa recognized by Risinen to synonymy.

As to Russian Fennoscandia, Dombrovskaya
(1970) reported five species of Usnea from the
Murmansk Region. Based on Motyka’s identifi-
cations Ahlner (1937; overlooked by Dombrovs-
kaya) reported seven more species, with four sub-
species and one variety, from the present Mur-
mansk Region (under Salla and Petsamo). Golub-
kova (1996) reported five species for the Mur-
mansk Region, 15 species for the Republic of Ka-
relia and five species for the Leningrad Region
(her “widespread” species were considered to be
present in all the three areas). Fadeeva et al. (1997)
recognized only 10 species from the Republic of
Karelia.

Most of the species treated here were classi-
fied by Bystrek (1994a) as belonging to Usnea
subg. Usnea sect. Barbata subsect. Subfloridana
Bystrek (incorrect renaming of subsect. Comosae
Motyka) or subsect. Silesiaca Bystrek. Usnea hirta
was placed in sect. Foveata Motyka, however, and
Usnea glabrata in sect. Glabrata Motyka. We
think that his classification is very artificial and it
also contains numerous nomenclatural errors.
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The present study is a revision of the shrubby
to subpendent species found in East Fennoscandia.
Special attention is paid to the identity, biblio-
graphic citation, typification and secondary chem-
istry of the taxa described from the study area.

MATERIAL AND METHODS

The study is mainly based on herbarium material, includ-
ing numerous type specimens, deposited in BM, H (incl. H-
ACH, H-NYL), KPABG, KUO, LBL, OULU (incl. herb.
Oulanka), S (incl. S-Motyka), TUR (incl. TUR-V) and UPS.
However, not every single specimen in the large collec-
tions in H, for instance, was identified. The study also in-
cludes field observations. Thickness of the cortex, medulla
and central axis were measured by cutting a short segment
(usually 1 mm or less) of a branch, and the layers were
measured along two crossed sections from both ends of the
segment. Measurements were made with a stereomicroscope
on the thickest part of the largest branch. For each meas-
ured specimen, thicknesses are given as an average of all
measurements. The ratio of the width of the cortex, the me-
dulla and the central axis, can be given as a percent of the
radius for the cortex and the medulla, and as a percent of
the diameter for the axis (%C/%M/%A). Because of the
sparse material of Usnea diplotypus, its inner structure was
studied by the method of Clerc (1984). In this method the
branch is cut to the middle point, and the thickness of the
layers is measured from a cross section. Chemistry was
examined by means of standardized thin-layer chromatog-
raphy (TLC), described by Culberson and Ammann (1979),
Culberson et al. (1981), and White and James (1985).

The author Halonen is responsible for the taxonomy,
while the author Myllys has studied the morphology and
the chemistry together with the first author. The author Ahti
is responsible for the nomenclature together with Halonen,
and the author Petrova has studied and collected Usnea spec-
imens from the Murmansk Region.
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MORPHOLOGY

According to Clerc (1987a,1987b), the most di-
agnostic morphological characters of Usnea are
(1) the dominant branching patterns, (2) the shape
of the secondary branches, (3) the colour and fre-
quency of segmentation of the basal portions, (4)
the type of soralia and (5) details of the inner struc-
ture. The shape and density of papillae and the
density of fibrils are also useful, but are to a con-
siderable extent environmentally controlled. In the
East Fennoscandian species, the colour of the liv-
ing thallus does not have a notable diagnostic
value. In contrast, the inner structure seems to have
aremarkable systematic significance. The species
within the U. florida agg. (U. fulvoreagens, U. gla-
brescens, U. subfloridana and U. wasmuthii), and
within the U. rigida agg. (U. diplotypus, U. lappo-
nica and U. substerilis) are similar in their anat-
omy (Table 1; see also Clerc 1984), while U. gla-
brata and U. hirta, which do not belong to either
aggregate, differ in their anatomy from the other
species.

The majority of the East Fennoscandian Usnea
species have a shrubby, divergent thallus, which
may become subpendent in most species, i.e. hav-
ing pendent apical parts. Some of these species
may also very rarely be pendent along the entire
length of the thallus. The branching pattern is iso-
tomic-dichotomous when dividing branches are
somewhat equal in thickness, or anisotomic-di-
chotomous when they are not. Furthermore, speci-
mens with an unusual branching pattern for a spe-
cies are not rare. Axils of the thickest branches are

Table 1. Thicknesses of the cortex (% of the radius), the medulla (% of the radius) and the central axis (% of the
diameter) of the East Fennoscandian shrubby Usnea species. * = thicknesses measured with a method differ-

ent from that used for the other species (see Methods).

Cortex Medulla Central axis
Usnea glabrata (n = 12) 4-5-7 32-36-39 13—-18-23
Usnea hirta (n= 18) 6-8-10 19-27-32 21-31-46
Usnea diplotypus* (n = 9) 7-9-10 17-22-26 33-40-47
Usnea substerilis (n = 12) 6-9-13 10-20-28 31-42-54
Usnea lapponica (n = 42) 4-9-12 10-19-32 27-45-72
Usnea glabrescens (n = 30) 9-11-13 10—-17-23 32-43-56
Usnea fulvoreagens (n = 28) 8-11-15 8-14-20 38-50-58
Usnea subfloridana (n = 18) 10-12-15 7-14-21 32-47-66
Usnea wasmuthii (n = 18) 10-12-15 5-10-16 44-55-65
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usually less than 90°, but in U. fulvoreagens, for
instance, they are often ca. 90°, which gives a dis-
tinctly divergent habit for a thallus. The branches
are circular in cross section, or slightly angular,
and may have ridges and/or foveoles (round or
oval pits). In longitudinal section, branches are
either tapering, or about the same thickness in the
whole length, or irregularly shaped. Branches are
more or less segmented by well demarcated an-
nular cracks, which may be lined by white, everted
medullary rings.

The base in most of the East Fennoscandian
Usnea species is even in thickness or slightly fusi-
form, and the colour varies from pale to jet black.
The frequency of segmentation of the base has
only minor diagnostic value in the East Fenno-
scandian species, but thin longitudinal cracks are
common at the bases of U. wasmuthii while they
are rare or sparse in other species.

Soralia may be tuberculate, superficial or +
excavate. They vary from minute and punctiform
to large and expanded. In some species soralia
may even encircle the branches, and may also be-
come confluent. Soralia develop on local breaks
of the cortex or arise from scars. Scars are borne
when fibrils become detached, for instance. Clerc
and Herrera-Campos (1997) call the tuberculate
scars of fibrils “fibercles”. Soredia are farinose to
granulose. In most species soralia have isidia (isi-
diomorphs, according to Clerc and Herrera-Cam-
pos 1997) at least when young, in which case the
isidia may partly or totally be replaced by sore-
dia. Isidia occur single or in clusters, and develop
from the cortex or from medullary tissues, i.e. scars
and soralia. Many species, for instance, Usnea gla-
brescens, U. lapponica and U. wasmuthii, have
modifications with tuberculate and more or less
confluent soralia, which may produce spinules.

The thickness of the cortex, medulla and cen-
tral axis have a significant taxonomic importance.
The structure of the medulla varies from lax
(loosely arachnoid in Usnea glabrata) to dense,
or only exceptionally compact in the treated shrub-
by species. The surface of the cortex is usually
mat, but U. glabrata has a somewhat shiny sur-
face, which is typical for the species in the U. fra-
gilescens agg. (Clerc 1987a, 1998, Halonen et al.
1998). In the East Fennoscandian species, the
colour varies from pale straw-coloured, to yel-
lowish-green, greyish-green, or deep yellow. Us-
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nea hirta often shows a more intense yellow col-
our than the other species since it mainly grows
in open sites. Specimens change colour with pro-
longed storage in the herbarium, when some spe-
cies may turn darker in colour or even deep brown
(e.g., U. glabrata and U. lapponica).

Wart-like papillae vary in shape from low and
verrucous to tall and cylindric. Tubercles are simi-
lar, but differ in their often larger size and in the
presence of medulla. Tubercles often produce so-
redia and/or isidia. The distinction between pa-
pillae and tubercles is not always clear, especially
in Usnea subfloridana and U. wasmuthii, in which
structures similar to papillae regularly develop into
soralia. Cilia-like fibrils may be irregularly dis-
tributed on the thallus, for instance, in U. glabre-
scens, where fibrils are normally absent or sparse
in the apical parts while they are more abundant
near the base. Short, spinulose fibrils are often
called spinules. Papillae, tubercles and fibrils have
been found in every East Fennoscandian Usnea
species, but their abundance may vary consider-
ably within a species.

All the boreal, northern circumpolar Usneae
are secondary species, which only rarely produce
apothecia. Fertile primary species, for example,
U. florida (L.) F. H. Wigg. and U. rigida (Ach.)
Mot. s. lato, are found in temperate areas of Eu-
rope and North America (Clerc 1984, Halonen et
al. 1998). Secondary species become dispersed
almost solely by vegetative diaspores and thallus
fragments, and therefore they may have apomic-
tic populations. In East Fennoscandia, apothecia
are most frequently present in U. hirta and U. sub-
floridana, but are also found very rarely in U. di-
plotypus, U. fulvoreagens, U. glabrata, U. gla-
brescens and U. lapponica.

ECOLOGY AND DISTRIBUTION

All the East Fennoscandian Usnea species are
primarily epiphytes. The majority of them are also
occasionally found growing on lignum (especially
Usnea hirta) and more rarely on rocks. Local spe-
cies may display more or less phorophyte prefer-
ence. This may be partly due to bark properties
such as acidity, but climatic conditions seem to
have much more significance. For example, mem-
bers of the U. fragilescens agg. are commonly
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present on pines in hypermaritime regions of Nor-
way (Clerc 1987a), while the relatively xerophytic
species U. hirta is the only common Usnea on
pines in East Fennoscandia. Most of the East Fen-
noscandian Usnea species are more or less hygro-
philous and photophilous, and therefore they are
most frequent in moist, well-lit sites, but they have
quite wide ecological amplitude and may also oc-
cur near farms, in parks and in other man-made
habitats. Usnea glabrescens, however, is more
restricted to old-growth forests than the other
shrubby species.

Usnea is a cosmopolitan genus occurring in
all continents. The East Fennoscandian Usnea
flora mostly consists of species that are widely
distributed in the Northern Hemisphere, but also
contains some species that are nearly cosmopoli-
tan being also found in the Southern Hemisphere.
The genus is probably phylogenetically very old
and many of the species seemingly have reached
their present wide world distribution during a long
period, in which they have adapted to different
habitats and climates.

East Fennoscandia mainly belongs to the
boreal vegetation zone, in which coniferous for-
ests are prevailing, except in the northernmost veg-
etation zones. In the majority of the East Fenno-
scandian areas, the climate is relatively oceanic
in terms of temperature but less so in humidity
conditions. The relatively low hygric oceanity is
indicated by the absence of hypermaritime Usnea
species, e.g., U. cornuta Korb. and U. fragilescens
Lynge (see Clerc 1987a, Halonen et al. 1998), in
the area.

All Usnea species have a more or less south-
ern distribution in East Fennoscandia. Usnea hirta,
U. lapponica and U. subfloridana are the only
shrubby species that have been found occasion-
ally in the northernmost regions. The front of the
frequent occurrence of the genus roughly follows
the northern limit of the Middle Boreal bioclimatic
zone (see Ahti et al. 1968). Most of the species
have a wide range in East Fennoscandia occur-
ring both in western and eastern regions, but U. gla-
brata represents an eastern element in the area,
although less distinctly than U. longissima (see
Halonen 1997). However, the distribution of the
Usnea species in Russia is very insufficiently
known, since many regions are poorly studied.
The best known Russian area is the western shore
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of Lake Ladoga, which has mainly been studied
by V. Risinen.

CHEMISTRY

Identifications of secondary compounds give a
considerable help in the determination of Usnea
specimens, because most of the species are very
variable in morphology and different species may
be morphologically overlapping. Most of the
chemical compounds found in Usnea were not
known to Motyka (1936-1938), but they were
mainly detected by Y. Asahina and later chemists
and chemotaxonomists. Early taxonomists did use
certain colour reagents, which are often not spe-
cific enough, however.

All Usnea species occurring in East Fenno-
scandia contain a yellow pigment, usnic acid, in
the cortex. The medulla has a much more com-
plex chemistry (Table 2) containing mainly closely
related B-orcinol depsidones, e.g., norstictic,
stictic, psoromic, protocetraric and salazinic ac-
ids, or B-orcinol depsides, e.g., thamnolic, squa-
matic and barbatic acids. Also present are fatty
acids, including caperatic acid and the murolic
acid complex. Terpenoids, e.g., zeorin, are found
in every shrubby Usnea species in East Fenno-
scandia, and they are especially common in U. ful-
voreagens in which terpenoids have been found
in almost every studied specimen. Furthermore,
several unknown substances were found, but gen-
erally they are not mentioned in the section “Tax-
onomy”, since they are not taxonomically impor-
tant.

Salazinic acid is the most common secondary
substance in the East Fennoscandian species. Nor-
stictic acid is also relatively often present, whereas
the other compounds of the stictic acid group (incl.
connorstictic, stictic, constictic and cryptostictic
acids) and protocetraric acid, for example, are less
common and/or are often accessory.

Many Usnea species produce different chemo-
types in different areas, but the same species may
also have several strains in one locality. Chemo-
types occurring in other regions of Europe are
mentioned in the section “Taxonomy”. The chem-
istry of Usnea in other parts of the world has been
investigated, e.g., by Asahina (1956), Clerc (1997),
Clerc and Herrera-Campos (1997), Halonen et al.
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(1998), and Stevens (1999). Chemotypes may be
more or less artificial, since compounds may oc-
casionally occur in very low amounts and there-
fore be overlooked in TLC studies.

TAXONOMY

Descriptions given in the key and under the spe-
cies refer to the variation present in the East Fenno-
scandian material. Norstictic and salazinic acids
give K+ yellow and PD+ yellow reactions in low
concentrations, but turn slowly to orange or red at
higher concentrations (the CK reagent gives re-
actions similar to the K reagent with norstictic
and salazinic acids). The provincial distribution
of each species in Finland and Russian Fennoscan-
dia is given using the traditional biogeographic
provinces (Fig. 1).

Key to the shrubby Usnea species in East
Fennoscandia

1. Papillae absent (very rarely present); cortex thin and

medulla normally thick and 1ax .........ccccoceevenennnne. 2
1. Papillae present (may be absent in juvenile thallus);
cortex and medulla various ..........c.cceeeeerenennennene 3
2. Soralia minute; isidia numerous; fatty acids normally
present (usually K—, PD-); common ........ 5. U. hirta

2. Soralia large; isidia absent; protocetraric acid group
normally present (K—or K+ brownish, PD+ red-orange);
TATE .ottt ettt ettt 3. U. glabrata

3. Branches mainly anisotomic-dichotomous; never with
stictic acid group, squamatic or thamnolic acids present

3. Branches mainly isotomic-dichotomous; stictic acid
group, squamatic or thamnolic acid may be present (ex-
cept in U. wasmuthii) ...........ccceeevvcenecencnnnenne. . 6

4. Mature soralia deeply excavate; isidia absent ...........

.......................................................... 6. U. lapponica

4. Mature soralia tuberculate to slightly excavate; isidia
normally present at least on young soralia .............. 5

5. Mature soralia enlarged, plane to slightly excavate;
isidia short, often sparse and may be present only on
young SOralia.......cccceeeeeeneenieneeneenne. 8. U. substerilis

5. Mature soralia punctiform, with numerous tall isidia ..

......................................................... 1. U. diplotypus

6. Isidia very rare; stictic acid group normally present ..

................................................................................. 7
6. Isidia present at least on young soralia; never with stictic
ACIA GIOUP v 8

7. Mature soralia mostly plane to slightly excavate, dis-
crete; fibrils usually sparse at least near apical parts;
mature thallus normally relatively tall, usually with sala-
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ZINIC ACTA ..o 4. U. glabrescens

7. Mature soralia mostly deeply excavate, + confluent;
fibrils usually abundant; mature thallus normally rela-
tively small, usually without salazinic acid ................
..................................................... 2. U. fulvoreagens

8. Mature soralia tuberculate to slightly excavate; longi-
tudinal cracks rare at the basal part; squamatic and/or
thamnolic acids present (K—, PD—, or K+ yellow, PD+
yellow-0range) ........ccoevveeeenuennnnne 7. U. subfloridana

8. Mature soralia usually plane to slightly excavate and
often elongated; longitudinal cracks common at the
basal part; barbatic and/or salazinic acids or very rarely
usnic acid alone present (K-, PD—, or K+ yellow, or-
ange or red, PD+ yellow or orange) .......c..cccecceeeveueene

1. Usnea diplotypus Vain.

Meddeland. Soc. Fauna Fl. Fenn. 48: 172. 1925 (*1924").
— Type: Finland, Varsinais-Suomi, Turku, Pahaniemi, in
latere abrupto rupis graniticae, 1923 Vainio (TUR-V 530!,
lectotype, here designated; TUR-V 534a!, isolectotype).
Chemistry: usnic and salazinic acids and unknown fatty acid
A4/B5/CS5 (Clerc 1987a).

Thallus erect, more rarely subpendent, to ca.
7(—12) cm long, richly branched. Branching main-
ly anisotomic-dichotomous. Branches slender, to
ca. 1(-1.5) mm in diam., occasionally with foveo-
les or depressions. Annular cracks sometimes
slightly constricted, rarely with white medullary
rings. Base slightly to distinctly blackened. Cor-
tex relatively thin, 7-9—10% (n=9). Medulla nor-
mally lax and relatively thick, 17-22-26% (n=9).
Central axis relatively thick, 33—40-47% (n=9).
Papillae mostly cylindric and numerous. Fibrils
usually abundant and often present also near api-
cal parts. Soralia (see Clerc 1987b: 101) minute,
usually tuberculate, developing mainly from tu-
bercles; soredia usually farinose. Isidia generally
numerous and often relatively tall.

Chemistry. Strain 1 (n=11): usnic + salazinic
+ protocetraric acids (trace) + unknown fatty acid
(K+ yellow, orange or red, PD+ yellow or orange);
strain 2 (n = 3): usnic + salazinic + barbatic acids
(K+ yellow or orange, PD+ orange).

Remarks. Usnea diplotypus is a species close
to U. substerilis (Clerc 1987a) and U. lapponica,
and they probably belong to the U. rigida agg.
(Halonen et al. 1998) in which U. rigida s. lato is
the primary, regularly fertile counterpart. The
aggregate is characterized by the relatively thin
cortex, usually lax and fairly thick medulla, pale
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to distinctly blackened base and branches which
are not clearly tapering and are often * foveolate.
The chemistry of the aggregate is quite variable,
but strains with salazinic acid are very common.
Furthermore, distributions of the species in the
aggregate have continental tendencies. All the East
Fennoscandian U. diplotypus specimens are shrub-
by to subpendent, but the species is often pendent
in Central Europe. Those populations also may
have a different chemistry, including a strain with
alectorialic acid (Clerc 1987a).

Many of the Usnea diplotypus specimens have
previously been determined as U. subfloridana
(incl. U. comosa and U. similis), but the latter spe-
cies has a mainly isotomic-dichotomous branch-
ing pattern, often enlarged soralia, usually shorter
papillae and it contains squamatic and/or tham-
nolic acids. U. substerilis, which is also an isidiate
species, differs by its + enlarged soralia and minute
isidia that are normally present only on young
soralia.

Ecology. The species has been collected from
Picea (n=4), Betula (n = 3), Alnus (n = 2), Salix
(n=1), Sorbus (n= 1) and rocks (n = 1) (in total
12 specimens). Usnea diplotypus grows in mesic
forests and often in inhabited sites. As pointed
out by Clerc (1987a: 493), the species is not pri-
marily saxicolous as believed by Résédnen (1951)
and Carlin and Swahn (1977).

Distribution. Finland: 2, 3, 5, 11, 12, 14-16.
Russia: 1, 8, 10. World distribution: Europe, with
continental tendencies, and Pacific coast of North
America (Clerc 1987a, Halonen et al. 1998). Us-
nea diplotypus is apparently rare and southern in
East Fennoscandia, but it is easily confused with
modifications of some other species and thus it
may have been overlooked.

Selected specimens examined. — Finland. Varsinais-
Suomi: Naantali, Luonnonmaa, Kikold, 1961 Klingstedt
(H), strain 1. Uusimaa: Espoo, 1926 Mannermaa (OULU),
strain 1. Satakunta: Kankaanpdd, 1935 Laurila (H), strain
1. Pohjois-Savo: Kuopio, Levinen, 1941 Rasdnen (H), strain
1. Pohjois-Karjala: Kaavi, Peuramiki, 1941 Rdsdnen (H),
strain 2. Oulun Pohjanmaa: Kiiminki, Takalankyld, 1973
Ulvinen (OULU), strain 2. Perd-Pohjanmaa: Kemi, Niemeld,
1864 Brenner (H), strain 1. Russia. Leningrad Region. Kare-
lia australis: Yashino (Vahviala), Himeenvaara, 1938 Fa-
gerstrom (H), strain 1. Republic of Karelia. Karelia pomorica
occidentalis: between Syargozero (Sarkijérvi) and Padany
(Paadene), 1942 Huuskonen (H), strain 1. Regio kuusamoén-
sis: Paanajdrvi National Park, Niskakoski, 1938 Laurila (H),
strain 1.
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2. Usnea fulvoreagens (Risidnen) Résinen

Lich. Fenn. Exs. no. 13 (Schedae: 5). 1935. — Usnea
glabrescens (Nyl. ex Vain.) Vain ex. Rasdnen var. fulvorea-
gens Risdnen, Ann. Acad. Sci. Fenn. Ser. A4, 34(4): 20.
1931. — Type: Estonia. Virumaa, Vigeva, 1924 Kari
(TUR!, syntype). Chemistry: usnic and thamnolic acids. —
The collection (two thalli) represents Usnea subfloridana.
— Other syntypes: Estonia. Saaremaa, Kuressaare, an
Lirche, and Kihelkonna, an Picea excelsa, 1929 Rdisiinen
(not found). — Proposed conserved type: Russia. Republic
of Karelia, Kurkijoki, Lapinlahti, 1923 Résdnen (H!). Chem-
istry: usnic, norstictic, stictic, cryptostictic and constictic
acids (see also Clerc 1987a: 494).

Usnea fulvoreagens t. incolorascens Risianen, Ann. Bot.
Soc. Zool. Bot. Fenn. Vanamo 12(1): 50. 1939. — Type:
Russia. Republic of Karelia, Karelia ladogensis, Kurkijoki,
Lapinlahti, ad corticem alni, 1932 Réscdnen (H!, lectotype,
here designated). Chemistry: usnic and constictic (trace)
acids. — Syntypes: Russia. Republic of Karelia, Karelia
ladogensis, Kurkijoki, Majalampi, ad corticem alni, 1932
Riisdinen (H!), and Maasilta, ad corticem alni, 1933 Rdiscinen
(S!). Chemistry: usnic and constictic acids in both syntypes.

Thallus (Fig. 2) erect, rarely subpendent, to
ca. 10(~15) cm long, sparsely to more often richly
branched, branches occasionally very densely ar-
ranged. Branching mostly isotomic-dichotomous.
Branches normally slender, up to ca. 1.3(~1.8) mm
in diam., apices quite often recurved. Annular
cracks * abundant, often with thick medullary
rings (Fig. 3). Base distinctly blackened. Cortex
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Fig. 2. Shrubby thallus of
Usnea fulvoreagens (Ra-
sanen) Rasanen with dense
branches and fibrils. From
1929 Résénen (H). Scale =
1cm.

usually relatively thick, 8—17-15% (n = 28). Me-
dulla lax to dense, generally relatively thin, 8-
14-20% (n = 28). Central axis relatively thick to
thick, 38—50-58% (n = 28). Papillae usually cy-
lindric, abundant on main branches. Fibrils nu-
merous to very dense, rarely sparse. Soralia deeply
excavate when mature with torn cortex around
them, often confluent; soredia farinose. Isidia ab-
sent.

Chemistry. Strain 1 (n=97): usnic acid + vari-
ous combinations of compounds of the stictic acid
group * protocetraric acid (trace) (K+ yellow,
orange or red, PD+ yellow or orange, or K-, PD—
when only low amounts of compounds); strain 2
(n="17): usnic + salazinic + norstictic acids + other
compounds of the stictic acid group * protocetraric
acid (trace) (K+ yellow, orange or red, PD+ yel-
low or orange); strain 3 (n =5): usnic + diffractaic
+ norstictic £ connorstictic acids (K+ yellow, or-
ange or red, PD+ yellow or orange, or K—, PD—
when the stictic acid group is absent); strain 4 (n =
1): usnic + unknown substance A2/B2 + traces of
unknown substances (K+ yellowish, PD-).
Norstictic acid is present in most specimens of
strain 1. There are also many specimens which
solely contain very low amounts of constictic acid,
in addition to usnic acid (Usnea fulvoreagens f.
incolorascens according to Résénen, since it does
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not give any medullary colour reactions with the
K reagent). It is notable that four of the five speci-
mens containing diffractaic acid have been col-
lected from the Lake Ladoga area in Russia. Clerc
(1992) did not detect salazinic acid in U. fulvorea-
gens in the British Isles, but diffractaic acid seems
to be more common there than in East Fennoscan-
dia.

Remarks. The name Usnea fulvoreagens is in-
correct for this species, because the lectotype rep-
resents U. subfloridana. Unfortunately, two syn-
types have disappeared. The type indicated by
Motyka (1936: 284) and Clerc (1987a: 494) is not
a type, since it is not cited in the protologue. The
authors of the type are also cited incorrectly as
“(Résédnen) Motyka” by Motyka. The name is well
established, however, and therefore we propose a
new conserved type for U. glabrescens var. fulvo-
reagens (P. Halonen & T. Ahti unpubl.).

The species probably belongs to the same ag-
gregate with Usnea glabrescens, U. subfloridana
and U. wasmuthii, in which U. florida is the pri-
mary fertile species. Usnea florida agg. is charac-
terized by the usually isotomic-dichotomous
branching pattern, cylindric and tapering branches
rarely with foveoles, relatively thick cortex, usu-
ally dense medulla, distinctly blackened base and
copious papillae. The chemistry of the aggregate
is very variable and most of the species have oce-
anic tendencies in their distribution.

Usnea fulvoreagens is closely related to U. gla-
brescens, butis distinguished by the usually small-
er, more divergent thallus, normally more abun-
dant branches and fibrils, often taller papillae and
soralia that are + confluent and deeply excavate
when mature. Furthermore, annular cracks with
thick white medullary rings are more common in
U. fulvoreagens, and the species only rarely pro-
duces salazinic acid, which is very often present
in U. glabrescens. The delimitation of U. fulvorea-
gens and U. glabrescens can be difficult, how-
ever, and intermediate morphs are found (see also
Halonen et al. 1998). As pointed out by Clerc
(1992), Usnea lapponica, which also has deeply
excavate soralia, is formerly often regarded as a
synonym of U. fulvoreagens. Usnea lapponica
differs, for instance, by its usually anisotomic
branching pattern, thicker medulla and different
chemistry without the stictic acid group.

Ecology. The species has mainly been col-
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Fig. 3. Annular cracks with white medullary rings on
branches of Usnea fulvoreagens (Rasénen) Rasanen.
From 1944 Fagerstrém (H). Scale = 1 mm.

lected from Alnus (35%), Betula (18%), Picea
(13%), Sorbus (12%) and Populus (12%), and less
frequently from Prunus, Pinus, Salix, Juniperus,
Tilia and rocks (in total 96 specimens). Usnea
fulvoreagens is likely to be most common in mod-
erately open and humid mixed forests, and often
occurs close to farmlands or other inhabited ar-
eas. The primary phorophytes are second-growth
forest species.

Distribution. Finland: 1-7,9-13, 15, 16; Rus-
sia: 2—4, 8. World distribution: Europe (Clerc
1992) and western North America (P. Halonen &
L. Geiser unpubl.), with oceanic tendencies. The
world distribution, however, is still poorly known.
Usnea fulvoreagens is rare to scattered in East
Fennoscandia with a relatively southern, i.e. mid-
dle to southern boreal distribution. The species
has been collected more frequently in the inland
lake area than in the coastal regions and it is dis-
tinctly less common than U. glabrescens.

Selected specimens examined. — Finland. Aland:
Eckero, 1935 Réisdnen (H), strain 1. Eteld-Karjala: Vehka-
lahti, Pyhilto, 1947 Fagerstrom (H), strain 1. Satakunta:
Eura, Kauttua, 1946 Klingstedt (H), strain 1. Eteld-Hame:
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Lammi, Evo, 1909 Backman (H), strain 2. Pohjois-Hédme:
Saarijdrvi, Mahlu, Lylyméki, 1944 Koskinen (H), strain 3.
Keski-Pohjanmaa: Munsala, Grison, 1957 Béck (H), strain
4. Oulun Pohjanmaa: Muhos, Poikakoti, 1923 Réisdnen (H),
strain 1. Perd-Pohjanmaa: Simo, Pahnila, 1946 Résdnen (H),
strain 1. Russia. Leningrad Region, Isthmus karelicus: Zele-
nogorsk (Terijoki), Komarovo (Kellomiki), 1938 Fager-
strom (H), strain 3. Republic of Karelia. Karelia ladogensis:
Sortavala, Mikisalo, 1923 Linkola (TUR-V), strain 4. Kare-
lia olonetsensis: Vedlozero (Vieljarvi), Kukkozero (Kukka-
jérvi), 1942 Railonsala (OULU, TUR), strain 1.

3. Usnea glabrata (Ach.) Vain.

Ann. Acad. Sci. Fenn., Ser. A4, 6(7): 7. 1915. — Usnea
plicata (L.) F. H. Wigg. var. glabrata Ach., Lichenogr. Uni-
versalis 624. 1810. — Type: Switzerland. Schleicher 318
(H-ACH 1854A!, holotype). Chemistry: usnic and fumar-
protocetraric acids (TLC by P. W. James, protocetraric acid
may have been overlooked).

Usnea barbata (L.) F. H. Wigg. var. sorediifera Arnold,
Verh. K. K. Zool.-Bot. Ges. Wien 25: 471. 1875. — Usnea
sorediifera (Arnold) Lynge, Skr. Vidensk.-Selsk. Christiana,
Math.-Naturvidensk. KI. 1921 (7): 229. 1921. — Type: Aus-
tria. Tyrol, on road Seefelt to Scharnitz (‘Scharniz’), 3600
ft., 1874 Arnold, Lich. Exs. no. 572a (H-NYL 36544!, isolec-
totype). Chemistry: usnic, norstictic (trace), stictic, crypto-
stictic (trace) and constictic (trace) acids (isolectotype in
H-NYL).
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Fig. 4. Small, shrubby thal-
lus of Usnea glabrata (Ach.)
Vain. with inflated branches.
From 1932 Résénen (H).
Scale =1cm

Usnea barbata [subsp.] florida Fr. var. pilina Vain.,
Acta Soc. Fauna Fl. Fenn. 13: 4. 1896. — Usnea pilina
(Vain.) Résénen, Lich. Fenn. Exs. no. 11 (Schedae: 4). 1935,
nom. illeg. (pro syn.). — Type: Russia. Sibiria, Tyumen
Region, Sotigovskaya (Sotigowskaja) by Konda River, 1880
Vainio (TUR-V 837!, lectotype, here designated; TUR-V!,
three isolectotypes). Chemistry: usnic, norstictic and bar-
batic (trace) acids. The type material also contains three
other strains: (1) usnic acid (trace); (2) norstictic acid (trace)
and an unknown fatty acid A6 (usnic acid not found by
TLC); (3) usnic, protocetraric, fumarprotocetraric, confu-
marprotocetraric (Cph-1) and convirensic (Cph-2) acids —
see Myllys (1994: 126) and Halonen et al. (1998: 50), though
Myllys (1994) exluded U. florida var. pilina from U. gla-
brata.

Usnea kujalae Réasanen, Ann. Missouri Bot. Garden
20:9.1933. — Usnea glabrata var. kujalae (Résdnen) Résa-
nen, Revista Univ. (Santiago) 21: 139. 1936. — Type: Cana-
da. British Columbia, Hazelton, ad ramos pini, 1931 Kujala
(H!, lectotype designated by Myllys 1994: 126; H!, isolecto-
types). Chemistry: usnic acid — see Myllys (1994: 126—
127).

For further synonyms and distribution of the species,
see Keissler (1960), and Bystrek and Goérzynska (1985).

Thallus (Fig. 4) erect, small, to ca. 5(-10) cm
long, sparsely to more often densely branched.
Branching mostly anisotomic-dichotomous.
Branches generally slender, to ca. 1.5(-1.8) mm
in diam., inflated,  foveolate, usually constricted
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or fusiform at bases, apices often recurved. An-
nular cracks normally sparse, + constricted, some-
times with thin, everted medullary rings. Base
usually constricted to fusiform, pale to slightly
blackened. Cortex somewhat shiny, thin, 4-5-7%
(n = 12). Medulla loosely arachnoid, thick, 32—
36-39% (n = 12). Central axis thin, 13—78-23%
(n=12). Papillae absent or occasionally low and
sparse, very rarely tall and numerous. Fibrils usu-
ally abundant. Soralia mostly near the apices, tu-
berculate to distinctly excavate (especially when
eroded in old herbarium material), relatively large,
often becoming confluent, developing from plane
cortex or from tubercles; soredia * granulose. Isi-
dia absent, but isidia-like spinules are occasion-
ally present on soralia.

Chemistry. Strain 1 (n =46): usnic + protoce-
traric + fumarprotocetraric acids * convirensic
acid t confumarprotocetraric acid * squamatic
acid (1 specimen) (K- or K+ brownish, PD+ red-
orange); strain 2 (n = 2): usnic + salazinic + nor-
stictic £ stictic (trace) * connorstictic (trace) +
protocetraric (trace) acids + unknown fatty acid
A6/B3 (K+ orange or red, PD+ yellow).

Remarks. Usnea glabrata is the only repre-
sentative of the U. fragilescens agg. in East Fenno-
scandia. The aggregate is charactarized by the
shiny, normally thin cortex, lax medulla and thin
central axis and by the branches that are often
fairly swollen and fusiform to constricted at the
bases (Clerc 1987a, Halonen et al. 1998). The
chemistry is very variable, however. Most of the
species in the aggregate are distinctly oceanic or
have oceanic tendencies in their distributions. Us-
nea glabrata normally has at most low and sparse
papillae, but strain 2 specimens have tall and abun-
dant papillae. Furthermore, one thallus is excep-
tionally tall (ca. 10 cm), part of the thalli has an-
nular cracks with everted medullary tissues, and
the chemistry is unusual. They resemble in chem-
istry some thalli of the type material of U. barbata
var. pilina and U. sorediifera. It is possible that
the strain 2 specimens are hybrids of U. glabrata
and another species.

Ecology. The species has been collected from
Alnus (n = 24), Picea (n = 10), Betula (n = 4),
Salix (n =4), Populus (n = 2) and Sorbus (n = 1)
(in total 45 specimens). The species is likely to be
most common in moderately open and humid
mixed forests, and it often occurs along shores of
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water-courses and in inhabited areas.

Distribution. Finland: 5-8, 11, 12, 15-17, 19;
Russia: 2-5. World distribution: circumpolar in
boreal and temperate regions with continental ten-
dencies (Myllys 1994). Usnea glabrata mainly
occurs in southeastern regions of East Fennoscan-
dia being very rare elsewhere (map by Myllys
1994: 128). There is only one U. glabrata collec-
tion from East Fennoscandia from last decades
(Oulun Pohjanmaa, Kuivaniemi, Taipale, 1989
Halonen, OULU) and the species is regarded as
vulnerable in Finland and in the Republic of Kare-
lia (Kotiranta et al. 1998). Usnea glabrata has a
conspicuous morphology, but it may easily be-
come overlooked in the field because of its small
size, however, and there are relatively sparse new
Usnea collections from Pohjois-Savo and Pohjois-
Karjala which form the main distribution area of
the species in Finland.

Specimens examined. — East Fennoscandian herbarium
specimens were listed by Myllys (1994). The following ones
are additions. Finland. Pohjois-Savo: Tuusniemi, Laukansa-
lo, 1924 Riiscinen (H), strain 2; Kuopio, Rauhalahti, 1950
Nauha (OULU), strain 1. Pohjois-Karjala: Virtsild, 1949
Huuskonen (H), strain 1. Perd-Pohjanmaa: Tervola, Koivu,
1936 Ahlner (S), strain 1. Koillismaa: Kuusamo, Joukamo-
jarvi, Taivalperd, 1936 Ahlner (S), strain 1. Russia. Repub-
lic of Karelia. Karelia ladogensis: Kurkijoki, Otsanlahti,
1932 Riiscinen (H), strain 2; Kurkijoki, Riekkala, 1933 Rdsdi-
nen (S), strain 1.

4. Usnea glabrescens (Nyl. ex Vain.) Vain. ex
Résidnen

Luonnon Ystdvi 23: 9. 1919. — Usnea barbata (L.) F. H.
Wigg. var. glabrescens Nyl. ex Vain., Meddeland. Soc. Fau-
na Fl. Fenn. 2: 46. 1878. — Type: Russia. Leningrad Re-
gion, Karelia australis, Vyborg (Viipuri), Vysotsk (Uuras),
ad corticem betulae, 1875 Vainio (TUR-V 708!, holotype).
Chemistry: usnic, salazinic (trace) and norstictic acids.

Usnea extensa Vain., Ann. Acad. Sci. Fenn., Ser. A4,
27 A(6): 68. 1928. — Type: Russia. Sibiria, Tyumen Re-
gion, Leuschi (Levusch) by the Konda River, 1880 Vainio
(TUR-V 558!, lectotype, here designated; TUR-V, four iso-
lectotypes). Chemistry: usnic, salazinic and norstictic acids
(TLC by P. Clerc).

Usnea glabrescens var. glabrella Motyka, Wydaw.
Muz. glqsk. Katowice, Dziat 3, 2: 24. 1930. — Usnea gla-
brescens subsp. glabrella Motyka, Usnea 1: 301. 1936. —
Usnea glabrella (Motyka) Résénen, Ann. Mus. Nat. Hung.
33:117.1940. — Type: Ukraine (Poland). Carpathian Mts.,
Chernohory (Czarnohora), Mt. Pozyzewska, ad Picea, 1929
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Fig. 5. Subpendent thallus of Usnea glabrescens (Nyl.
ex Vain.) Vain. ex Ré&sanen with sparse fibrils. From
1964 Ulvinen (OULU). Scale =1 cm

Motyka (LBL!, holotype). Chemistry: usnic, norstictic, cryp-
tostictic and stictic acids (TLC by P. Clerc).

Usnea compacta Motyka ex de Lesdain, Ann. Crypt.
Exot. 5: 123. 1932, nom. nud. — Usnea compacta Motyka,
Usnea 1: 294. 1936. — Type: Poland. Tatra Mts., Koscie-
liska valley, Sorbus, 1923 Motyka (LBL!). — This is tech-
nically a new species with a type different from Usnea gla-
brescens var. compacta Risidnen. [There are annotations
on the type sheet, however, which indicate that the speci-
men has been collected from Sweden, Orebro, 1908 (?) by
Svedberg!].

Usnea glabrescens var. compacta Réasdnen, Memoranda
Soc. Fauna Fl. Fenn. 8: 188. 1933, as “(Motyka) Résdnen”.
— Type: Finland. Keski-Pohjanmaa, Lappajarvi, Salmela,
in saepe veteri, 1914 Nystrom (H!, holotype?). Chemistry:
usnic, salazinic, norstictic, connorstictic (trace) and stictic
(trace) acids.

Usnea betulina Motyka, Usnea 1: 297. 1936. — Type:
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Finland. Eteld-Hdme, Hollola, Hersala, in Betula, 1873
Vainio (H-NYL 36522!, holotype; LBLY!, isotype). Chem-
istry: usnic, salazinic (trace) and norstictic acids.

Usnea distincta Motyka, Usnea 1: 298. 1936, nom. illeg.
(non Usnea distincta Motyka ex Résdnen 1935). — Type:
Russia. Republic of Karelia, Karelia ladogensis, Kurkijoki,
Pieni Heposaari [“Pieni Heposou (?)”], 1925 Rdsdnen
(LBL!, holotype; S-Motyka 206!, isotype). Chemistry:
usnic, salazinic and norstictic acids (lectotype).

Usnea extensa Vain. subsp. gemina Motyka, Usnea 1:
304. 1936. — Type: Norway. Sgr-Trgndelag, Buvika, Picea,
1934 Degelius (LBL, holotype, n.v.; UPS!, isotype). Chem-
istry: usnic acid (isotype). — The isotype collection also
contains a thallus of Usnea subfloridana with usnic and
thamnolic acids.

Usnea wasmuthii Rasanen var. subglabrescens Risi-
nen, Ann. Bot. Soc. Zool. Bot. Fenn. Vanamo 12(1): 51.
1939. — Type: Russia. Republic of Karelia, Karelia ladogen-
sis, Kurkijoki, Otsanlahti, ad corticem alni, 1932 Résdnen
(H!, lectotype, here designated). Chemistry: usnic, salazinic
(trace) and norstictic acids. — Syntype: Russia. Republic
of Karelia, Karelia ladogensis, Kurkijoki, Rahola, Kuoks-
vuori, ad corticem Alni incanae, 1935 Riéisiinen. Chemis-
try: usnic, salazinic, norstictic and connorstictic acids.

Usnea similis (Motyka) Résédsnen var. globigera Risi-
nen, Ann. Bot. Soc. Zool. Bot. Fenn. Vanamo 20(3): 7. 1944.
— Type: Finland. Varsinais-Suomi, Nauvo, Pensar, ad ru-
pem praeruptam, 1940 Auer (H!, holotype). Chemistry: us-
nic, norstictic, cryptostictic and stictic acids.

Usnea wasmuthii var. sphaeroidea Rasianen, Ann. Bot.
Soc. Zool. Bot. Fenn. Vanamo 20(3): 7. 1944. — Type:
Finland. Pohjois-Savo, Kuopio, Levénen, ad corticem Befu-
lae, 1941 Rdscnen (H!, holotype). Chemistry: usnic, sala-
zinic, norstictic, connorstictic and stictic acids.

Thallus (Fig. 5) at first erect, later becoming
subpendent or rarely pendent, often relatively tall,
to ca. 15(-25) cm long, rather sparsely or more
rarely densely branched. Branching mostly iso-
tomic-dichotomous. Branches slender to thick, to
ca. 1.8(=2.5) mm in diam. Annular cracks com-
mon, often with a thin, white medullary ring. Base
distinctly blackened. Cortex usually relatively
thick, 9-17-13% (n =30). Medulla relatively thin
to relatively thick, 10-17-23% (n = 30). Central
axis generally relatively thick, 32-43-56% (n =
30). Papillae usually low, abundant on main
branches, but lacking or sparse on secondary
branches. Fibrils rarely copious, generally sparsely
present at basal parts and absent to sparse near
apices. Soralia (see Clerc 1987b: 101) usually wide-
ly spaced, rounded and flat, sometimes tubercu-
late, later occasionally becoming + excavate (es-
pecially near apices) and locally confluent and/or
irregular in shape; soredia farinose. Isidia rarely
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present only on young soralia, but tuberculate
soralia may have spinules.

Chemistry. Strain 1 (n=167): usnic + salazinic
+ norstictic acids & other compounds of the stictic
acid group * protocetraric acid (trace) (K+ yel-
low, orange or red, PD+ yellow or orange); strain
2 (n = 35): usnic + norstictic acids * other com-
pounds of the stictic acid group (K+ yellow, or-
ange or red, PD+ yellow or orange); strain 3 (n =
7): usnic acid (K-, PD-). The strain with only
usnic acid, which is also represented by Usnea
extensa subsp. gemina, has not previously been
reported to occur in U. glabrescens. Clerc (1992)
found menegazziaic and psoromic acids in U. gla-
brescens in the British Isles, but those compounds
have not been found in the East Fennoscandian
material.

Remarks. The “type” for Usnea barbata var.
glabrescens indicated by Motyka (1936: 300) is
not a type, because it is not cited in the protologue.
The species is closely related to U. fulvoreagens
(see the comments under the species).

Ecology. The species has been collected
mainly from Betula (34%), Picea (29%) and Alnus
(15%), and less frequently from Pinus, Sorbus,
Populus, Salix, Prunus, Larix, Juniperus, lignum
and rocks (in total 190 specimens). The species
occurs in various forests, but it avoids dry sites,
and it is relatively less frequent in inhabited areas
than U. fulvoreagens and U. wasmuthii, for in-
stance.

Distribution. Finland: 1-17, 19; Russia: 1-3,
5-8,10, 11. World distribution: incompletely cir-
cumpolar from northern boreal to temperate re-
gions. Widely distributed in Europe, but south of
Fennoscandia it is mostly found in alpine and +
continental areas (Motyka 1936, Wirth 1995).
Usnea glabrescens has a wide distribution in East
Fennoscandia being rare in northern regions. It is
locally quite common especially in the central
parts of Finland, butitis less frequent than U. hir-
ta, U. subfloridana and U. lapponica, and the pen-
dent species U. filipendula Stirt.

Selected specimens examined. — Finland. Uusimaa:
Espoo, Nuuksio (Nouks), Langtrisk, 1934 Linkola (H),
strain 3. Eteld-Savo: Luumiki, 1965 Takala 1524 (H), strain
2. Pohjois-Savo: Kaavi, Peuraméki, 1941 Résdnen (H), fer-
tile, strain 1. Pohjois-Karjala: Tohmajérvi, 1914 Oesch (H),
strain 1. Keski-Pohjanmaa: Kilvid, Ruotsalo, Pirskeri, 1933
Auer (TUR), strain 1. Koillismaa: Kuusamo, Toranginaho,
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1960 Ahti 11879a (H), strain 1. Sompion Lappi: Sodankyld,
Korvanen, 1958 Ulvinen (OULU), strain 3. Russia. Lenin-
grad Region. Isthmus karelicus: Zelenogorsk (Terijoki),
Puhtula, 1938 Fagerstrom (H), strain 1. Republic of Karelia.
Karelia borealis: Korpiselkd, Agléijiirvi, 1929 Rdasdnen (H),
strain 2. Karelia pomorica occidentalis: Kuusijirvi, Pokon-
vaara, 1942 Huuskonen (H), strain 1. Murmansk Region.
Regio kuusamognsis: Kutsa area, Tuorusjoki, 1925 Linkola
(H), strain 2. Lapponia Imandrae: Cape Turii, 1967 Dom-
brovskaya (KPABG), strain 2.

5. Usnea hirta (L.) F. H. Wigg.

Prim. Fl. Holsat. 91. 1780. — Lichen hirtus L., Sp. P1. 1155.
1753. — Type: Sweden. Fries, Lich. Suec. Exs. no. 150
(UPS!, holotype, conserved type proposed by Jgrgensen et
al. 1994: 377, accepted by Gams 1996: 309; the neotypifi-
cation by Motyka 1936: 86 and Bystrek 1994b: 20 was thus
devalidated). Chemistry: usnic acid and murolic acid group.

Usnea variolosa Motyka, Usnea 1: 104. 1936. — Type:
USA. New Mexico, Hermit Peak near Las Vegas, corticola,
1930 Brouard (LBL, holotype) — see Clerc (1997: 211).

Further synonyms of the species are given by Halonen
and Puolasmaa (1995).

Thallus erect, rarely subpendent or pendent,
usually small, to ca. 6(-15) cm long, often richly
branched. Branching mostly anisotomic-dichoto-
mous. Branches slender, to ca. 1(-1.5) mm in
diam., often angular with foveoles and depres-
sions. Annular cracks sparse to relatively abun-
dant, often * constricted. Base pale to brownish.
Cortex thin to relatively thin, 6-8-10% (n = 18).
Medulla generally lax and thick, 19-27-32% (n
= 18). Central axis usually relatively thin, 21-3/-
46% (n = 18). Papillae normally absent (seen in
only one specimen, which may be a hybrid), but
minute tubercles are common. Fibrils usually nu-
merous near the base and sparse at apices. Soralia
or soralia-like structures minute, may occasion-
ally develop on scars when isidia become de-
tached; soredia farinose. Isidia usually abundant
and tall, spinule-like, occurring both singly and
in clusters, and they grow also near apices and
often along low ridges. See figures of Usnea hirta
in Halonen and Puolasmaa (1995) and Halonen
et al. (1998).

Chemistry. Strain 1 (n = 54): usnic acid +
murolic acid group (K-, PD-); strain 2 (n = 9):
usnic + norstictic (normally very low amounts)
acids + murolic acid group (K+ yellow, orange or
red, PD+ yellow or orange); strain 3 (n = 8): usnic
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acid (K-, PD-). Murolic acids may be present in
every specimen but sometimes in very low amounts
and thus they may have not been found in TLC
studies. As pointed out by Klingstedt (1965), the
strain containing norstictic acid (i.e. K+ and PD+
specimens) is more common in eastern parts of
Finland. In our TLC studies we indeed found only
one specimen from western parts of Finland (Ou-
lun Pohjanmaa).

Remarks. According to Clerc (1992), Usnea
foveata Vain. is a synonym of U. hirta, while By-
strek (1994a) regards it as a distinct species. Our
opinion is that it probably is a representative of
the polymorphic Usnea scabrata Nyl. s. lato. The
type material of U. foveata is difficult indeed, since
it has characters which may occur both in U. hirta
and U. scabrata s. lato, i.e. a thin cortex, a lax
medulla, sausage-like segments of branches, abun-
dant foveoles and the chemistry with usnic acid
alone. Usnea foveata bears only relatively sparse
short isidia and scars of them, however, while long
and abundant isidia on a mature thallus is one of
the most diagnostic morphological characters of
U. hirta. Usnea foveata also is pendent and weakly
papillate, and it has been cut into many fragments,
which are up to 18 cm long, and fragments have
been distributed in several herbaria (at least in H,
LBL, S-Motyka and TUR-V). Recently Bystrek
(1994b) reviewed the status of U. hirta in Europe,
also citing many Finnish and Russian specimens.
The treatment contains many nomenclatural inac-
curacies, however, and we do not accept the nine
infraspecific taxa that were recognized by him.

Ecology. The species has mainly been col-
lected from Pinus (51%), lignum (12%), Betula
(12%) and Picea (12%), and less frequently from
Alnus, Sorbus, Populus, Salix, Juniperus, Prunus,
Larix, Quercus, Fraxinus, Acer, Ulmus, Tilia,
Rhamnus and rocks (in total 503 specimens). Us-
nea hirta is the most xerophytic East Fennoscan-
dian Usnea species occurring most frequently in
fairly open sites, e.g., in pine forests and bogs. It
is relatively pollution-tolerant among Usnea oc-
curring even in urban areas (Kauppi & Halonen
1992).

Distribution. Finland: 1-21; Russia: 1-4, 6—
8, 10-12. World distribution: the species has been
found in almost every continent (Clerc 1997) and
it has continental tendencies. This is the only
shrubby Usnea species which has been found in
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every province in Finland in addition to Usnea
subfloridana, but its occurrence in the Murmansk
Region is poorly known. It is locally the most
common Usnea species, e.g., along the coast of
the Gulf of Bothnia.

Selected specimen examined. — Halonen and Puolas-
maa (1995) listed specimens from East Fennoscandia in-
cluding southern and northernmost provinces of Finland.
The following collection represents the northernmost known
locality of Usnea hirta in the Russian Fennoscandia: Mur-
mansk Region. Lapponia Imandrae: Khibimy Mts., 1972
Dombrovskaya (KPABG), strain 1.

6. Usnea lapponica Vain.

Meddeland. Soc. Fauna Fl. Fenn. 48: 173. 1925 (°1924°).
— Usnea sorediifera Motyka subsp. lapponica (Vain.) Mo-
tyka, Wydaw. Muz. glask. Katowice, Dziat 3, 2: 23. 1930.
— Type: Russia. Murmansk Region, Lapponia Imandrae,
Lovozero (Lowosersk), in ramulis Abietis (Picea), 1887
Kihlman (H!, lectotype designated by Clerc 1987a: 494; S!,
isolectotype). Chemistry: usnic and salazinic acids.

Usnea arnoldii Motyka, Usnea 1: 288. 1936. — Type:
Romania. Carpaty, Czywczyn, SE of Mt. Suligul, 1370 m,
ad Fagos, 1935 Madalski (LBL!, holotype). Chemistry:
usnic and salazinic acids. [Voucher of the illustration in
Motyka (1962: 287): Ukraine, Carpathian Mts. (Wschod-
nie), Chernohora (Czarnohora), Pozyzewska, 1934 Motyka
(LBL!). Chemistry: usnic and constictic (trace) acids. This
specimen represents a pendent morph of Usnea fulvorea-
gens.]

Usnea hirta (L.) F. H. Wigg. var. dentata Résénen,
Arch. Soc. Zool. Bot. Fenn. Vanamo 3: 178. 1949. — Type:
Finland. Varsinais-Suomi, Halikko, Joensuu (Aminne),
1918 Hdyrén (H!, holotype). Chemistry: usnic and salazinic
acids. — The specimen probably represents a strongly mod-
ified Usnea lapponica — see Halonen and Puolasmaa (1995:
134).

Thallus erect, rarely subpendent or pendent,
to ca. 10(-23) cm long, usually richly branched.
Branching mostly isotomic-dichotomous. Branches
normally slender, rarely relatively thick, to ca.
1.3(=1.8) mm in diam., often with foveoles or de-
pressions (Fig. 6), apices commonly recurved. An-
nular cracks often slightly constricted, rarely with
everted medullary tissue. Base pale or shortly
brown black to distinctly blackened. Cortex thin
to relatively thin, 4-9-12% (n = 42). Medulla
usually lax and relatively thick, 10-79-32% (n =
42). Central axis normally relatively thick, 27—
45-T72% (n=42). Papillae generally cylindric and
numerous. Fibrils fairly sparse to more often abun-
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dant, usually present also near apical parts. Soralia
(see Clerc 1987b: 101, Halonen et al. 1998: 39),
when mature, normally deeply excavate with
torned cortex around them, first + widely spaced,
later often encircling the whole branch and even
becoming confluent; soredia usually farinose.
Isidia absent, but sometimes tuberculate soralia
may contain spinules.

Chemistry. Strain 1 (n=166): usnic + salazinic
* protocetraric (trace) acids * fatty acids (2 speci-
mens) (K+ yellow, orange or red, PD+ yellow or
orange); strain 2 (n = 8): usnic + salazinic + cape-
ratic * protocetraric (trace) acids (K+ yellow, or-
ange or red, PD+ yellow or orange); strain 3 (n =
7): usnic acid (K-, PD-); strain 4 (n = 6): usnic +
psoromic + 2’-0O-demethylpsoromic acids (K- or
K+ yellow, PD+ yellow). This is the only East
Fennoscandian species with a psoromic acid strain.
This chemotype is southern in Usnea lapponica
in Europe (Clerc pers. comm.).

Remarks. Usnea lapponica is closely related
to U. substerilis. The latter is distinguished by the
superficial, tuberculate to slightly excavate soralia,
which normally have granulose soredia and may
also develop isidia. Furthermore, young soralia
of U. lapponica are normally more widely ar-
ranged (later often becoming * confluent) than
young soralia of U. substerilis which usually are,
especially near apical parts, arranged in clusters
of minute soralia which become confluent form-
ing larger soralia patches. There also are some
chemical differences, since barbatic acid is not
found in U. lapponica in East Fennoscandia, al-
though the compound is very rarely present in
British Columbia specimens (Halonen ez al. 1998).
On the other hand, U. lapponica may produce
psoromic or caperatic acid which are not found in
U. substerilis. These two species often are diffi-
cult to distinguish since some modifications of
U. lapponica, especially compact morphs, may
have tuberculate soralia with isidia-like spinules
and the isidia may be abraded in U. substerilis.
Furthermore, in a late stage soralia of U. substerilis
may become confluent with eroded soredia, thus
resembling soralia of U. lapponica. Specimens
that cannot be determined with certainty could be
named as U. lapponica s. lato.

Ecology. The species has been collected main-
ly from Picea (31%), Betula (22%) and Alnus
(13%), and less frequently from Sorbus, Pinus,
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Fig. 6. Foveoles (pointed by arrows) on branches of
Usnea lapponica Vain. From 1966 Takala 2844 (H).
Scale = 1.3 mm.

Salix, Populus, Prunus, Quercus, Acer, Tilia, La-
rix, Juniperus and lignum (in total 239 specimens).
Usnea lapponica has a wide ecological amplitude
occurring both in open and dense forests, in gar-
dens and on roadside trees, but it avoids very dry
sites.

Distribution. Finland: 1-19, 21; Russia: 1-5,
8, 10-13, 17. World distribution: northern circum-
polar, hemiarctic to temperate. According to Clerc
(1992), Usnea lapponica has a continental distri-
bution in Europe. The species has a wide range
from the south coast to the northern parts of Lap-
land and the Kola Peninsula. Usnea lapponica
seems to be locally the most common shrubby
Usnea species in northern provinces, but it is rare
in Aland and may have slightly eastern tenden-
cies in its distribution.

Selected specimens examined. — Finland. Aland:
Eckero, Storby, Karingsund, 1949 Hiyrén (H), strain 1.
Eteld-Hame: Séddksmaki, Ikkala, Uotila, 1932 Linkola (H),
strain 2. Laatokan Karjala: Saari, Honkakyld, Kiiveri, 1932
Rdasdnen (H), strain 1. Eteld-Pohjanmaa: Vaasa, 1957 Béick
(H), strain 4. Kainuu: Kuhmo, Siikasalmi, 1956 Railonsala
(Résdnen, Lichenoth. Fenn. no. 960, H, OULU, S, TUR,
sub “U. sorediifera”), strain 1. Koillismaa: Kuusamo, Toran-
ginaho, 1960 Ahti 11884 (H), strain 3. Kittildn Lappi: Kittil4,
Uotivuoma, 1908 Ldng (H), strain 1. Inarin Lappi: Inari,
Kaunispéd, 1936 Ahiner (S), strain 4. Russia. Leningrad
Region. Karelia australis: Yashino (Vahviala), Himeenvaa-
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ra, 1938 Fagerstrom (H), strain 1. Isthmus karelicus: Kone-
vitsa, 1938 Réscinen (H), strain 2. Republic of Karelia. Kare-
lia ladogensis: Hiitola, Mustolan hovi, 1933 Rdsdnen (H),
strain 1. Karelia olonetsensis: Vedlozero (Vieljirvi), Pihti-
lahti, 1942 Railonsala (TUR), strain 1. Murmansk Region.
Lapponia Imandrae: Zasheyek (Sascheika), 1861 Fellman
(H), strain 1. Lapponia Varsugae: Ponoi River, Krasnoshche-
le, 1990 Dudoreva (KPABG), strain 3.

7. Usnea subfloridana Stirt.

Scott. Naturalist (Perth) 6: 294. 1882. — Type: Scotland.
Perthshire, Killin, 1881 Stirton (BM!, holotype). Chemis-
try: usnic and thamnolic acids (TLC by D. L. Hawksworth)
— see also Laundon (1965).

Lichen comosus Ach., Kongl. Svenska Vetenskapsakad.
Handl. 1795: 209. 1795. — Usnea comosa (Ach.) Vain.,
Meddeland. Soc. Fauna Fl. Fenn. 48: 173. 1925 (°1924°),
nom. illeg. (non Usnea comosa Pers.). — Type: Sweden
(H-ACH 1857c!, lectotype designated by Clerc 1987a: 494).
Chemistry: usnic, thamnolic and hypothamnolic acids.

Usnea comosa (Ach.) Vain. subsp. similis Motyka, Wy-
daw. Muz. §lask. Katowice, Dziat 3, 2: 18. 1930. — Usnea
similis (Motyka) Résénen, Ann. Acad. Sci. Fenn., Ser. A4,
34(4): 19.1931. — Usnea subfloridana subsp. similis (Mo-
tyka) Bystrek, Stud. Flechtengatt. Usnea Europa 48, 54.
1994, nom. inval. (basionym not cited). — Type: Poland.
Silesia, Ptaskowyz; Grabowa; Malinka; Barania Gora, 1928
Motyka (LBL, syntypes, n.v., a lectotype should be desig-
nated among them). — The “type” in Motyka (1936: 270):
“Polonia, Montes Lysogory, in m-te Lysica” cannot be re-
garded as the type, since it is not cited in the protologue. —
Usnea similis clearly represents the thamnolic acid strain
(K+) of Usnea subfloridana.

Usnea australis Vain. var. wainioi Rdsinen, Ann. Acad.
Sci. Fenn., Ser. A4, 34(4): 19. 1931. — Usnea similis (Mo-
tyka) Résédnen var. wainioi (Rdsidnen) Risinen, in Cretzoiu,
Rev. Bryol. Lichénol. 10: 28. 1937. — Type: Estonia.
Vorumaa, Kurenurme-Vaabina, an Picea excelsa, Reinthal
(holotype, not found). — Type: Russia. Leningrad Region,
Isthmus karelicus, St. Petersburg City, Roshchino SW (for-
merly Uusikirkko, Raivola), Larix sibirica, 1924 Kujala (H!,
neotype, here designated). Chemistry: usnic and thamnolic
acids. The specimen is labelled as Usnea similis var.
wainioi, but it was commented by Motyka (1936: 304), and
evidently thereafter the epithet ‘australis’ on the label was
changed to ‘similis’ by Résédnen. The specimen apparently
represents Résidnen’s (1931) statement “im stidlichen Finn-
land...”.

Usnea comosa var. stuppeiformis Rasianen, Lich. Fenn.
Exs. no. 16 (Schedae: 6). 1935. — Type: Russia. Republic
of Karelia, Karelia ladogensis, Kurkijoki, Heposaari, ad
corticem Pruni padi, 1932 Riisdnen (H!, lectotype, here
designated; H!, KUO, S!, TUR!, isolectotypes). Chemis-
try: usnic and thamnolic acids.

Usnea comosa f. albida Risanen, Ann. Bot. Soc. Zool.
Bot. Fenn. Vanamo 12(1): 48. 1939. — Usnea albida (Rdsa-
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nen) Résdnen, Kuopion Luonnon Ystdviin Yhdistyksen
Julkaisuja, Ser. A, 5: 63. 1951. — Type: Russia. Republic
of Karelia, Karelia ladogensis, Kurkijoki, Maasilta, ad corti-
cem Populi tremulae, 1933 Résdnen (H!, holotype). Chem-
istry: usnic and squamatic acids.

Usnea comosa f. perisidiosa Résédnen, Ann. Bot. Soc.
Zool. Bot. Fenn. Vanamo 12(1): 48. 1939. — Type: Esto-
nia. Virumaa, Simuna, Rohu, Pinus silvestris im Walde von
Nomme, 1869 Bruttan? (H!, holotype). Chemistry: usnic
and thamnolic acids.

Usnea similis var. peraspera Résidnen, Ann. Bot. Soc.
Zool. Bot. Fenn. Vanamo 20(3): 7. 1944. — Type: Estonia.
Virumaa, Simuna, Rohu, ad ramos Pini silvestris, 1869
Bruttan (holotype, not found). — The taxon may be homo-
typic with Usnea comosa f. perisidiosa, i.e. the same speci-
men has been described twice under different names. —
Type: Estonia. Viljandimaa, Puiatu, Nutru, ad cort. pini,
1934 Rebane (H!, neotype, here designated). Chemistry:
usnic and thamnolic acids. — The label of the specimen is
inscribed “original” by Résénen.

Thallus erect, later occasionally becoming sub-
pendent or rarely pendent, to ca. 12(-20) cm long,
usually quite richly branched. Branching mainly
isotomic-dichotomous. Branches normally slen-
der, to ca. 1.3(-2) mm in diam. Annular cracks
sparse to relatively abundant, occasionally with
distinct medullary rings. Base distinctly black-
ened, rarely with longitudinal cracks. Cortex rela-
tively thick, 10-72—15% (n = 18). Medulla dense,
usually relatively thin, 7-/4-21% (n = 18). Cen-
tral axis relatively thick to thick, 32—47-66% (n =
18). Papillae short to more rarely cylindric, usu-
ally numerous. Fibrils relatively sparse to copi-
ous near basal portions, absent to sparse near api-
cal parts. Soralia (Fig. 7) tuberculate to slightly
excavate (especially near apices), minute to en-
larged; soredia farinose. Isidia usually short and
numerous but absent on excavate soralia.

Chemistry. Strain 1 (n =460): usnic + squama-
tic acids (K-, PD—, UV+ whitish blue); strain 2
(n = 396): usnic + thamnolic acids (K+ yellow,
PD+ yellow-orange, UV-); strain 3 (n = 10): usnic
+ squamatic + thamnolic acids (K+ yellow, PD+
yellow-orange, UV+ whitish blue). The thamnolic
acid strain is the main chemotype only in three
southern-coastal provinces, namely Aland (18 of
23 studied specimens), Karjalan kannas (22 of 36
studied specimens) and Laatokan Karjala (71 of
106 studied specimens). The strains are approxi-
mately equal in frequency in Varsinais-Suomi and
Uusimaa on the southern coast and along the coast
of the Gulf of Bothnia. In the other regions the
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squamatic acid strain is more frequent. However,
there are only sparse collections from northern
Lapland and from most Russian regions. The
chemotype with both squamatic and thamnolic
acids has been found from many provinces, but
relatively many of them (four) have been collected
from Laatokan Karjala. Small amounts of squama-
tic acid in addition to thamnolic acid, or vice versa,
would presumably be found more frequently in
HPLC analyses. The strain containing thamnolic
and * alectorialic acids is the main chemotype of
Usnea subfloridana in most parts of Europe, e.g.,
in Estonia (P. Halonen & T. Randlane, unpubl.),
Norway (Krog et al. 1994), and the British Isles
(James et al. 1992).

Remarks. Usnea subfloridana s close to U. was-
muthii, but the latter has more often longitudinal
cracks at the base and its soralia become more fre-
quently slightly excavate and elongated. Further-
more, U. wasmuthii has on average a thinner me-
dulla and a thicker central axis, and it has a differ-
ent chemistry with barbatic and/or salazinic acids
or very rarely usnic acid alone. However, Clerc
(1991) did not find any differences in the thick-
ness of the medulla between these two species.

Ecology. The species has been collected main-
ly from Betula (34%), Picea (25%) and Alnus
(11%), and less frequently from Pinus, Sorbus,
Salix, Populus, Prunus, Tilia, Quercus, Acer, La-
rix, Juniperus, lignum and rocks (in total 548 spec-
imens). Usnea subfloridana has a wide ecologi-
cal amplitude from humid and relatively shady
forests to open inhabited sites, although it avoids
very dry localities.

Distribution. Finland: 1-21; Russia: 1-8, 10—
12. World distribution: widespread from north-
ern boreal to temperate areas (Halonen ez al. 1998).
Usnea subfloridana is the most common shrubby
Usnea in mesic and moist forests in most regions
of East Fennoscandia. The species occurs in every
province of Finland, but it has not been found in
northernmost parts of the Murmansk Region.

Selected specimens examined. — Finland. Uusimaa.
Lapinjarvi (Lapptrédsk), Hardom, Lindnés, 1956 Klingstedt
(H), strain 1. Eteld-Savo: Hirvensalmi, Kirjala, 1917 Linkola
(H), strain 2. Eteld-Pohjanmaa: Raippaluoto (Replot), Norra
Vallgrund, 1957 Béick (H), strain 2. Pohjois-Savo: Pielavesi,
Sivid, Kallioselkd, 1947 Huuskonen (Réasianen, Lichenoth.
Fenn. no. 244, H, OULU), strain 1. Oulun Pohjanmaa: Oulu,
Vilivainio (Siirtola), 1911 Huumonen (OULU), strain 3.
Sompion Lappi: Sodankyld, Riesto 3.5 km WSW, Jakéla-
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Fig. 7. Expanded soralia of Usnea subfloridana Stirt.
with some isidia. From 1994 Halonen (OULU). Scale =
0.5 mm.

maa, 1959 Ahti 10192 (H), strain 2. Enontekion Lappi: Enon-
tekio, Muotkajdrvi, 1992 Puolasmaa (TUR), strain 1. Inarin
Lappi: Inari, Ivalo, E of the village, 1936 Ahiner (S), strain
2. Russia. Leningrad Region. Isthmus karelicus: Zeleno-
gorsk (Terijoki), Puhtula, 1938 Fagerstrom (H), strain 2.
Republic of Karelia. Karelia ladogensis: Kurkijoki, Otsan-
lahti, 1932 Rdscinen (Rdsdnen, Lich. Fenn. Exs. no. 13, TUR,
sub U. fulvoreagens), strain 1. Karelia transonegensis: Vod-
lozero National Park, Lake Vodlozero NE, 1991 Vitikainen
12529 (H), strain 1. Murmansk Region. Regio kuusamoén-
sis: Kutsa Nature Reserve, Nivajirvi, 1994 Halonen (OU-
LU), strain 1. Lapponia Imandrae: Kumzha River, near Kaita
Mt., 1996 Petrova (KPABG), strain 1.

8. Usnea substerilis Motyka

Wydaw. Muz. Slask. Katowicach, Dzial 3, 2: 24. 1930. —
Type: Italy (‘Austria’). Bolzano (Bozen), Groden (Groeden),
St. Ulrich, above Unterkoffel, 1899 Arnold, Lich. Exs. no.
1538b (W, lectotype, n.v., designated by Motyka 1936:291;
H!, H-NYL p.m. 1371/, isolectotypes). Chemistry: usnic,
salazinic, barbatic and 4-O-demethylbarbatic acids (isolecto-
type in H).

Usnea sorediifera Motyka, Wydaw. Muz. Slask. Kato-
wice, Dzial 3, 2: 24. 1930, nom. illeg. [non Usnea soredii-
fera (Arnold) Lynge 1921, see Usnea glabrata]. — Type:
Italy. Bocche, on Larix, Zopf, Krypt. Exs. Mus. Vindob.
no. 1555 (UPS!, lectotype, here designated; B, BP, W, iso-
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lectotypes). Chemistry: usnic, salazinic, barbatic and 4-O-
demethylbarbatic (trace) acids.

Usnea cinchonarum (Fée) Vain. var. borealis Risdnen.,
Ann. Acad. Sci. Fenn., Ser. A4, 34(4): 18. 1931. — Type:
Estonia. Harjumaa, Keila, ad corticem Laricis, 1929 Rdisd-
nen (H!, lectotype, here designated). Chemistry: usnic, sala-
zinic, protocetraric, barbatic and 4-O-demethylbarbatic ac-
ids. — Syntypes (not found): Estonia. Tartumaa, Kastre-
Peravalla, an Hainfichte, Linkola; Vérumaa, Vaabina, Kure-
nurme, an Fichte, Reinthal.

Usnea comosa (Ach.) Vain. var. stuppea Résidnen, Ann.
Missouri Bot. Garden 20: 9. 1933. — Usnea stuppea (Risi-
nen) Mot., Usnea 1: 262. 1936. — Type: Canada. British
Columbia, Hazelton, ad corticem Pini murrayani, 1931 Ku-
Jjala (H!, lectotype designated by Halonen et al. 1998: 57;
Gyelnik, Lichenoth. no. 17; H!, LBL!, isolectotypes). Chem-
istry: usnic and salazinic acids.

Usnea hirta (L.) F. H. Wigg. var. romanica Résénen,
Acta Fauna Fl. Universali, Ser. 2, Bot., 2(1): 4. 1935.
Type: Romania. Buzau District, Mt. Buzau, Valea Tigva,
1933 Chirila (H!, holotype?). Chemistry: usnic and salazinic
acids. — The specimen was misidentified as Usnea lappo-
nica by Halonen and Puolasmaa (1995: 134).

Usnea monstruosa Vain. var. balcanica Rédsinen, Acta
Fauna Fl. Univ. Bukarest, Ser. 2, Bot., 2(1): 4. 1935. —
Type: Romania. Distr. Muscel, Cretisoara by Campulung,
Quercus, 1935 Bordusanu (H!, holotype?). Chemistry: usnic
acid. — The thalli are strongly modified and compact rep-
resenting probably Usnea substerilis.

Thallus erect, rarely subpendent, to ca. 8(—12)
cm long, usually richly branched. Branching iso-
tomic-dichotomous or anisotomic especially near
the extremities. Branches normally slender, to ca.
1.3(-1.8) mm in diam., often with foveoles or
depressions. Annular cracks often slightly con-
stricted, rarely with everted medullary tissues.
Base pale or shortly brown black to distinctly
blackened. Cortex usually relatively thin, 6-9-
13% (n=12). Medulla normally lax and relatively
thin, 10-20-28% (n = 12). Central axis usually
relatively thick, 31-42-54% (n = 12). Papillae low
to more often cylindric, generally numerous. Fi-
brils fairly sparse to more often abundant, com-
monly present also near apical parts. Soralia (see
Clerc 1987b: 101, Halonen et al. 1998: 39) tuber-
culate to slightly excavate (especially old soralia
near apices) and often irregular in shape, devel-
oping mainly on tubercles and low pustules;
soredia usually * granulose. Isidia short, quite
common on young soralia but normally abraded
on mature soralia.

Chemistry. Strain 1 (n = 35): usnic + salazinic
+ protocetraric (trace) acids + unknown fatty acid
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A2/B3 (K+ yellow, orange or red, PD+ yellow or
orange); strain 2 (n = 8): usnic acid (K-, PD-);
strain 3 (n = 5): usnic + salazinic + barbatic + 4-
O-demethylbarbatic * protocetraric (trace) acids
(K+ yellow, orange or red, PD+ yellow or orange);
strain 4 (n = 1): usnic + salazinic + norstictic ac-
ids (K+ red, PD+ orange). The specimen contain-
ing norstictic acid is morphologically a typical
representative of Usnea substerilis, but it may be
a hybrid, since norstictic acid is not known before
in U. substerilis and its close species.

Remarks. Usnea substerilis is close to U. diplo-
typus and U. lapponica (see the comments under
the species). Soralia of U. substerilis are only rare-
ly abundantly isidiate in the East Fennoscandian
material, while the species often has abundant
isidia in Central Europe and British Columbia,
for instance. Because of the minor morphological
differences between U. lapponica and U. substeri-
lis, and the intermediate morphs, a more suitable
taxonomical status for U. substerilis may rather
be a subspecies of U. lapponica.

Ecology. The species has been collected main-
ly from Picea (23%), Betula (18%) and Pinus
(10%), and less frequently from Sorbus, Prunus,
Salix, Populus, Alnus, Tilia, Acer, Fraxinus, Ma-
lus, Larix and lignum (in total 62 specimens). Us-
nea substerilis occurs relatively more often in in-
habited areas than U. lapponica.

Distribution. Finland: 1-3,5-7,9-17, 19; Rus-
sia: 1, 3, 6, 10, 13, 16. World distribution: seem-
ingly circumpolar from boreal to southern tem-
perate regions (Halonen et al. 1998). Usnea sub-
sterilis has a wide range in East Fennoscandia,
but it s distinctly less common than U. lapponica
in most regions. Based on preliminary studies by
the first author, Vitikainen et al. (1997) reported
Usnea substerilis also from Inarin Lappi. The
specimens cannot be determined with certainty,
however, but they represent U. lapponica s. lato.

Selected specimens examined. — Finland. Varsinais-
Suomi: Raisio, 1931 Auer (TUR), strain 1. Eteld-Hame: Hat-
tula, Lepaa, Vahopid, 1935 Résdnen (H), strain 1. Pohjois-
Hime: Ainekoski, Pukkimiki, 1947 Klingstedt (H), strain
2. Keski-Pohjanmaa: Sievi, Korhonen, 1967 Kosonen (OU-
LU), strain 1. Kainuu: Paltamo, Melalahti, Viilonkallio,
1959 Huuskonen (H), strain 1. Oulun Pohjanmaa: Oulu, San-
kivaara, 1988 Halonen (OULU), strain 3. Sompion Lappi:
Sodankyld, Korvanen, Vuollosvaara, 1958 Ulvinen (OU-
LU), strain 3. Russia. Leningrad Region. Karelia australis:
Yashino (Vahviala), Himeenvaara, 1938 Fagerstrom (H),
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strain 1. Republic of Karelia. Karelia ladogensis: Kurkijoki,
Vossina, 1936 Résdnen (H), strain 1. Karelia onegensis: ca.
7 km W of Medvezhyegorsk, 1942 Laurila (H), strain 4.

9. Usnea wasmuthii Risinen

Ann. Acad. Sci. Fenn., Ser. A4, 34(4): 19. 1931. — Type:
Estonia. Harjumaa, Tallinn, Kakumée (Kakkomaégi), Picea,
1908 Wasmuth (H!, holotype), fertile, %C/%M/%A: 11/12/
53, upper left-hand specimen. Chemistry: usnic and barbatic
acids.

Usnea glabrescens (Nyl. ex Vain.) Vain. ex Résdnen var.
sanguinea Résinen, Acta Fauna Fl. Universali, Ser. 2, Bot.,
2(1): 3. 1935. — Type: Romania. Distr. Gorj, Mt. Cioclovina,
ad ram. Fagi silvatici, 1933 Cretzoiu (H!, holotype?). Chemis-
try: usnic, salazinic, barbatic and 4-O-demethylbarbatic acids.

Thallus erect to rarely subpendent, to ca.
10(-13) cm long, usually quite richly branched.
Branching mostly isotomic-dichotomous. Branches
slender, to ca. 1(—1.5) mm in diam. Annular cracks
sparse to relatively abundant, quite often with
white medullary rings. Base distinctly blackened,
often with + numerous longitudinal cracks (Fig. 8).
Cortex relatively thick, 10-/12—-15% (n = 18).
Medulla dense, thin to relatively thin, 5-70-16%
(n = 18). Central axis usually thick, 44-55-65%
(n=18). Papillae small and verrucous, more rarely
cylindric, normally fairly densely arranged. Fi-
brils relatively sparse to abundant, usually not
present near apical parts. Soralia (see Clerc 1987b:
101) tuberculate to often slightly excavate and
elongated (especially near apices), minute to en-
larged, developing from plane cortex or from tu-
bercles; soredia farinose. Isidia short but often
absent on mature soralia.

Chemistry. Strain 1 (n = 29): usnic + barbatic
* 4-O-demethylbarbatic * protocetraric (trace)
acids (K—, PD-); strain 2 (n = 8): usnic + salazinic
+ barbatic = 4-O-demethylbarbatic * protocetraric
(trace) acids (K+ yellow, orange or red, PD+ yel-
low or orange); strain 3 (n = 2): usnic + salazinic
acids (K+ orange or red, PD+ yellow or orange);
strain 4 (n = 1): usnic acid (K—, PD-). Strain 2 has
eastern tendencies in East Fennoscandia since we
have seen only two specimens from western Fin-
land (Varsinais-Suomi: Kemi6, and Oulun Poh-
janmaa: Oulu). According to Krog et al. (1994),
strain 1 is rare in Norway. Bystrek et al. (1981)
described Usnea wasmuthii f. negativa Bystrek
for a chemotype in Poland (type specimen not
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Fig. 8. Longitudinal cracks at the blackened base of
Usnea wasmuthii Rasanen. Two annular cracks are
pointed by arrows. From 1946 Railonsala (OULU).
Scale = 0.5 mm.

seen) which reacts K- and PD-. However, these
colour reactions are typical for the type strain.

Remarks. Usnea wasmuthii is closely related
to U. subfloridana (see the comments under the
latter species).

Ecology. The species has been collected main-
ly from Alnus (n = 8), Betula (n =7), Sorbus (n =
5) and Picea (n = 4), and less frequently from
Quercus, Salix, Populus, Malus, Larix, Juniperus
and lignum (in total 36 specimens). Usnea was-
muthii is most common in moderately open mixed
forests and it occurs often in inhabited areas.

Distribution. Finland: 1-3,6,9-11, 13-15, 17,
19; Russia: 2, 3, 6. World distribution: northern
boreal to temperate. The species has been found
in Eurasia (Motyka 1936) and recently in North
America (Halonen 2000), though Halonen et al.
(1998) rejected some earlier North American re-
cords. Usnea wasmuthii is rare to scattered in
southern parts of East Fennoscandia and very rare
in northern Finland (Fig. 9). The species will be
added to the list of threatened lichens of Finland
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Fig. 9. Known distribution
of Usnea wasmuthii Rasa-

(categories “Near Threatened” and “in need of
monitoring”), since there are only a few collec-
tions from Finland from last decades.

Selected specimens examined. — Finland. Aland:
Maarianhamina (Mariehamn), Ytternis, 1935 Réisdnen (H),
strain 4. Eteld-Hame: Sddksmaki, Ikkala, Uotila, 1932 Linko-
la (H), strain 1. Eteld-Pohjanmaa: Kristiinankaupunki, Ska-
tan, 1946 Railonsala (TUR), strain 1. Pohjois-Savo: Kuopio,
Laivonsaari, 1942 Rdisdinen (Résdnen, Lich. Fenn. Exs. no.
735, H, sub U. comosa), strain 2. Kainuu: Sotkamo, Chyde-
nius (H), strain 1. Oulun Pohjanmaa: Hailuoto, Marjaniemi,
1990 Vire 328 (OULU), strain 1. Koillismaa: Kuusamo vil-
lage, Kuusela, 1973 Ahti 29504 (H), strain 1. Sompion Lap-
pi: Pelkosenniemi, 1994 Soppela (OULU), strain 3. Rus-
sia. Leningrad Region. Isthmus karelicus: Roshchino SW
(formerly Uusikirkko, Raivola), 1924 Kujala (H), strain 2;
Konevitsa, 1938 Rdésdnen (H), strain 1. Republic of Karelia.
Karelia ladogensis: Kurkijoki, Vossina, 1936 Rdscdnen (H),
strain 1; Hiitola, Kyldjdrvi, 1931 Rdésdnen (H), strain 2.

nen in East Fennoscandia.

EXCLUDED TAXA

Usnea florida (L.) F. H. Wigg. var. subcomosa Vain., Acta
Soc. Fauna Fl. Fenn.7: 3. 1890. — Usnea subcomosa (Vain.)
Vain., Kgl. Danske Vidensk.-Selsk. Skr., Naturwidensk.
Math., B, 6: 392. 1924. — Type: Brazil. Minas Gerais (Mi-
nas Geraés), Antonio Carlos (Sitio), ad corticem et ramulos
arborum, 1885 Vainio, Lich. Brasil. Exs. no. 387 (TUR-V
783!, lectotype, here designated; TUR-V 784!, 785,
isolectotypes). Chemistry: usnic (trace), diffractaic, barbatic
and 4-O-demethylbarbatic acids and probably a low amount
of squamatic acid. The lectotype is Usnea ceratina Ach.,
but the other isolectotype, which contains usnic, norstictic
(trace), stictic, cryptostictic, constictic and protocetraric
(trace) acids, seemingly represents Usnea rubicunda Stirt.
The East Fennoscandian material named as U. subcomosa
mainly contains U. subfloridana specimens.

Usnea laricina Vain. ex Résinen, Ann. Acad. Sci.
Fenn., Ser. A4, 34 (4): 17. 1931. — Type: Estonia. Harju-
maa, Keila, ad corticem Laricis, 1929 Rdisdnen (H!, lecto-
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type, here designated). Chemistry: usnic and salazinic ac-
ids. The specimen is a terminal part of a thallus which prob-
ably represents Usnea filipendula. The syntype from Esto-
nia, Saaremaa, Kihelkonna was not found. The “type” (in-
correct since not syntype) used by Motyka (1936: 280) for
U. laricina [Russia, Republic of Karelia, Karelia ladogensis,
Valaam (Valamo), 1923 Hiitonen, H!, chemistry: usnic and
thamnolic acids] represents Usnea subfloridana.

Usnea leucostictoides Réisdnen, Memoranda Soc. Fauna
Fl. Fenn. 8: 187. 1933. — Usnea diplotypus var. leucostictoi-
des (Risidnen) Riésidnen, Lich. Fenn. Exs. no. 9 (Schedae:
3).1935.— Type: Russia. Republic of Karelia, Karelia lado-
gensis, Kurkijoki, Majasaari, on rock (kalliolla), 1931 Rdsdi-
nen (H!, lectotype, here designated; H! isolectotype), fer-
tile. Chemistry: usnic and salazinic acids. The thalli are £
pendent and have abundant foveoles. They represent aber-
rant thalli of the pendent species Usnea scabrata s. lato.

Usnea monstruosa Vain., Meddeland. Soc. Fauna FI.
Fenn.48:173.1925 (‘1924’). — Type: Finland. Nurmijérvi,
Numlahti (Numlaks), ad corticem arboris, 1907 Vainio
(TUR-V 835!, lectotype, here designated; isolectotype TUR-
V 834!). Chemistry: salazinic and protocetraric acids, and
an unknown fatty acid A4/B5/C5 (lectotype, TLC by
P. Clerc). P. Clerc (in litt.) has concluded that the type ma-
terial represents strongly modified thalli of an unidentified
pendent species. We agree with his conclusion. Also Kling-
stedt (1965: 13) noted that no other material he had seen in
the Finnish Usnea collections exactly matches Vainio’s
original material and that the other Finnish material is not
conspecific. He also reports that part of the type material in
TUR-V was lost during World War II.
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