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Preface

The fourth volume of the Nordic Lichen Flora deals with the largest macrolichen family, the
Parmeliaceae, comprising about 2300 species and 80 genera, almost one sixth of all the known
lichens. However, in the Nordic countries, only 152 species occur; these are distributed in 41
genera, here treated in separate chapters by a team of 13 specialists.

The corticolous lichens of the Parmeliaceae are often dominant in the landscape of northern
boreal forests, as is the terricolous family Cladoniaceae, which includes the reindeer lichens.
Until recently the Parmeliaceae was dominated by three genera, namely Parmelia, including
foliose species with laminal fruiting bodies, Cetraria, erect foliose species with marginal frui-
ting bodies, and Usnea, beard-lichens, the largest of the fruticose genera. Since the 1960s,
these large genera have been divided into smaller entities on the basis of thallus morphology,
but gradually more attention has been paid to cortex anatomy, secondary chemistry, reproduc-
tive structures and phylogeny based on DNA sequences. The number of recognized genera
increased from 18 in the early 1970s to 90 in the 1990s. After several decades of splitting
genera and taxonomic flux, coupled with different opinions on the systematics, the number of
genera has recently slightly decreased according to knowledge derived from molecular data.
Although there is now a considerable degree of agreement, a further wave of changes based
on DNA-phylogeny, especially at species level, is currently taking place. The nomenclature in
this Nordic Lichen Flora follows the latest position as far as possible. Parmeliaceae is a mono-
phyletic family of fruticose and foliose lichens, including some crustose species of Xanthopar-
melia in the Southern Hemisphere and the parasitic genus Nesolechia, which will be treated in
a future volume.

Prof. Ana Crespo, Dr P. K. Divakar, Prof. David Hawksworth (Madrid), Dr Tassilo Feuerer
(Hamburg), Dr Thorsten Lumbsch (Chicago), Dr Anders Nordin (Uppsala) and Prof. Mark Sea-
ward (Bradford) are gratefully acknowledged for interesting discussions and improvements to
the texts. The distributions of all species were mapped by Roland Moberg using a model made
by Dr Ulf Arup. Thanks are due to the staff of the herbaria C, B, BG, FI, G, H, HBG, LD, M,
MAF, O, S, TRH and UPS for providing material and helping with type collections.

Arne Thell & Roland Moberg
Lund & Uppsala 3 May 2011
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Introduction to Parmeliaceae
A. Thell & M. Westberg

THALLUS foliose or fruticose, adnate to erect or shrub-
by to pendent, rarely tubulose. Upper surface usually
grey, brown or yellow; lower surface often blackish
to pale brown or concolorous with the upper surface.
Lobes dorsiventral to isodiametric. Cortex usually pa-
raplectenchymatous, occasionally prosoplectenchy-
matous or with palisade plectenchyma. APOTHECIA ze-
orine with a cupular exciple. Asci of Lecanora-type,
with an amyloid I+ blue tholus and a distinct axial
body, rarely with an I+ dark blue amyloid ring struc-
ture, usually clavate, 8-spored, rarely 2- or 4-spored.
Spores simple, hyaline, rarely brown, ellipsoid to
globose. CoNIDIOMATA laminal, marginal or terminal
pycnidia, sometimes on projections. Conidia simple,
oblong, usually with one or two apical, subapical or
central thickenings, occasionally with a tail. PHoTo-
BIONT trebouxioid.

Chemistry. b-orcinol depsides and depsidones, fatty
acids and usnic acid.

Distribution. Members of the Parmeliaceae are pri-
marily found in the Southern Hemisphere where spe-
cies-rich genera such as Hypotrachyna, Menegazzia,
Parmotrema, Usnea and Xanthoparmelia have their
main distributions in subtropical to temperate areas.
Of an estimated 2300 species worldwide, only 152 are
represented in the Nordic countries.

Literature: Arup et al., Mycologia 99: 4249 (2007);
Blanco et al., Mol. Phyl. Evol. 39: 52-69 (2000);
Crespo et al., Taxon 50: 807-819 (2001); Mol. Phyl.
Evol. 44: 812-824 (2007); Taxon 59: 1735-1753
(2010); Thell et al., Mycol. Progr. 3: 297-314 (2004);
Symb. Bot. Ups. 34(1): 429—452 (2004); Lichenolo-
gist 41: 489-511 (2009).

Note. Molecular studies show that a number of for-
mer segregates, such as Alectoriaceae, Cetrariaceae,
Hypogymniaceae and Usneaceae, cannot be maintai-
ned. A position of the crustose genus Protoparmelia
in the Parmeliaceae has occasionally been proposed
but can not be supported without also including the
monotypic family Gypsoplacaceae (Arup et al. 2007).
Although some genera have isolated positions in the
family, most of them belong to more or less well sup-
ported clades, largely corresponding the old morpho-
logical groups (Blanco et al. 2006, Crespo et al. 2010).

The alectorioid clade is composed of Alectoria,
Gowardia, Pseudephebe and, with weaker support,
Allantoparmelia and Bryoria, the latter genus seg-
regated from Alectoria (Fig. 1). The frequently in-
vestigated cetrarioid clade, composed of Allocetra-
ria, Arctocetraria, Cetraria, Cetrariella, Dactylina,
Flavocetraria, Masonhalea, Melanelia, Tuckerman-
nopsis, Usnocetraria and Vulpicida, is well suppor-
ted, whereas the hypogymnioid clade, with the genera
Arctoparmelia, Brodoa, Evernia, Hypogymnia, Mene-
gazzia and Pseudevernia, has a weak support in cla-
distic analyses.

The parmelioid clade is composed of the genera
Cetrelia, Flavoparmelia, Hypotrachyna, the Mela-
nelia disjuncta group, Melanelixia, Melanohalea,
Parmelia, Parmelina, Parmeliopsis, Parmotrema,
Pleurosticta, Pseudevernia, Punctelia and Xantho-
parmelia, with some hesitation about Parmeliopsis,
whereas the usneoid clade consists exclusively of the
genus Usnea. Asahinea, Bryocaulon, Cornicularia,
Evernia mesomorpha, Imshaugia, Letharia and Pla-
tismatia lack close affinities (Crespo et al 2010; Thell
et al. 2009).

Asci of Parmeliaceae are of two types, according
to Thell et al. (1995), 1. the Lecanora-type and 2. the
Cetraria-type. Both types usually have a clavate form
with an apical starch-containing thickening (tholus)
surrounding the ocular chamber through which the
spore is released.

Conidia are of two main types: (1) with single
swelling and (2) with double swelling (bifusiform).
The swellings may have central, subterminal or ter-
minal positions. Conidia with single swelling may be
divided in several subtypes depending on the general
shape of the conidium and the position of the swel-
ling, i.e. citriform (lemon/spindle shaped), sublageni-
form (bottle shaped) or filiform (thread shaped) co-
nidia, the former with a central swelling and the two
latter with an apical-subapical swelling. Conidia with
double swelling are usually thickened terminally, i. e.
dumbbell-shaped, however, subterminally thickened,
discbar-shaped, conidia also occur. Conidial shape is
a character of great phylogenetic importance (Thell
et al. 2004).
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Protoparmelia

Parmotrema
Flavoparmelia
Punctelia
Xanthoparmelia

Cetrelia

Melanohalea

| IEMelanelixia
Melanelia disj gr.
Pleurosticta

Hypotrachyna
I—|_: Parmeliopsis
Parmelina
—_— o elia
Evernia mesomorpha
Usnea
Letharia
Allocetraria
Vulpicida
Cetraria
U traria
Cetraria sepincola
Cetrariella
|_= Tuckermannopsis
Flavocetraria

e Arctocetraria

1 Dactylina
Melanelia

— Platismatia
L—— Imshaugia

Pseudenheb

F P
Alectoria
Gowardia

| Bryoria

Asahinea
Bry

Hypogymnia
|—|: Pseudevernia

Arctoparmelia
Brodoa
1

Evernia
Meneg
Cornicularia

Fig. 1. A reconstructed phylogeny of the Parmeliaceae in the Nordic countries based on studies by Crespo et al.
(2010), Halonen et al. (2009), Nelsen et. al. (2011, in press) and Thell et al. (2009). Three morphological groups
are discerned as strongly supported clades, illustrated with thick branches: the parmelioid group, the cetrarioid
group and the alectorioid group.

Cited Figures
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Dobson, F. S. 2005. Lichens. An illustrated guide to the British and Irish species. Slough: Richmond, 480 pp.

Hansen, E. S. & Andersen, J. 1995. Greenland lichens. Rhodos, 124 pp.
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Moberg, R. & Holmasen, 1. 1990. Lavar. Interpublishing, 240 pp.

Rikkinen, J. 2008. Jikilat ja sammalet Suomen luonnosasa. Otava, Helsinki, 208 pp. [= Lichens and bryo-
phytes in the Finnish nature].

Wirth, W. 1995. Die Flechten Baden-Wiirttembergs, Teil 1-2. Verlag Eugen Ulmer, 1006 pp.
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Key to genera

Synopsis

1. Thallus fruticose, with erect, decumbent or hanging
Branches .........oooveevieinciininciecc e 2

— Thallus foliose, distinctly dorsiventral, horizontally
SPICAAINEZ . ..e.veveveiietieiieieee ettt

24. Lobes hollow .

—  Lobes SOlid....c.covieiiiiciniiicieeeec

26. Thallus yellow to yellow-green ..........ccoceeeeeeieneennee 27

39.

43.

Thallus grey, green-brown, brown to dark brown .....39
Thallus swollen or almost rounded in section;

rhizines 1acking..........cccooevereninininiiiceeeee
Thallus flattened; rhizines present
Thallus brown-green to brown to dark brown........... 44
Thallus whitish to grey to greenish or bluish grey ....67

. Thallus fruticose, with erect, decumbent or hanging

Dranches .......ocvveieeieiieciieeee e 2
Thallus foliose, distinctly dorsiventral, horizontally
SPICAAINEZ . ..e.veveveiietieiieieee ettt 24
Thallus with a tough, elastic, medullary strand;
yellow-green (usnic acid) ........ccoceverereneneeenne. Usnea
Thallus without a tough, elastic, medullary strand;
COIOUT VATTOUS ...vevvieeiieeieeiie ettt 3

Thallus closely appressed to rocks, forming strongly
branched, entangled mats (all spot tests negative)

.................................................................. Pseudephebe
Thallus shrubby or hanging, not closely appressed

to rocks; chemistry Various..........eceecverierereneneneenns 4
Thallus inflated, hollow and/or with an arachnoid
medulla; at least partly yellow; terricolous; erect........ 5

Thallus not inflated and with a solid interior; colour
and substrate various; erect, hanging or sprawling......7
Thallus not or little branched, hollow; cortex

and/or medulla C+red.......coceeeenennee Dactylina arctica
Thallus distinctly branched; medulla arachnoid
throughout or center partly hollow; cortex and

medulla C— ..o 6
Thallus greenish yellow; medulla arachnoid
throughout...........ccoc..e.... Allocetraria madreporiformis

Thallus yellowish brown, usually with pale violet
pruina; thallus medulla arachnoid but centrally

hOLLOW ..cveniiiiieeeeee Dactylina ramulosa
Branches rounded, not dorsiventral ................c...........
Branches flattened, distinctly dorsiventral
Thallus bright green yellow, yellowish green to

pale YEIOW ....ooviiiiiiiieee e 9
Thallus greyish to brown or black, without yellow
or greenish-yellow tones.........coceeeveviiiiieienicnieene 11

11

9. Thallus without soredia or isidia, not segmented
........................................................................ Alectoria
— Thallus sorediate, isidiate or segmented by frequent
transverse cortical Cracks.........oecevvrveerinncrcrenenenes 10
10. Thallus bright green yellow; cortex KC— (vulpinic
ACTA) e Letharia vulpina
— Thallus greenish to pale yellow; cortex KC+ yellow
(USNIC ACTA) vvvveveeieeie et Evernia
11. Thallus pendent or sprawling or forming erect
tufts on trees or rocks; pseudocyphellae absent or
inconspicuous (sometimes conspicuous in pendent
SPECIES) vttt ettt ettt sb e Bryoria
— Thallus sprawling or forming erect shrubby tufts on
the ground; pseudocyphellae white, conspicuous...... 12
12. Medulla C ..o 13
— Medulla CHred ..o 14
13. Outer cortical layer composed of anticlinal cells
.............................................. Bryocaulon hyperboreum
— Outer cortical layer composed of isodiametric cells

......................................................................... Cetraria
14. Thallus shiny, chestnut brown to brownish black;
medulla K— ..., Bryocaulon divergens

— Thallus matt, pink-grey to grey-brown, becoming
blackish towards the tips; medulla K+ yellow
...................................................... Gowardia nigricans
15. Thallus bright yellow, bright green-yellow to pale
greenish-yellow ..o 16
— Thallus grey or brown to almost black ...................... 18
16. Medulla yellow ........ccoceoeieirenciieeeene Vulpicida
— Medulla White ....c.covvveveiriiieriiirieeiereccirecceseeaes 17
17. Thallus terricolous, without soredia or isidia
................................................................. Flavocetraria
— Thallus corticolous, often with soredia or isidia
.......................................................................... Evernia
18. Thallus grey, usually on trees ..........ccceoeeveeeeeneenennes 19
— Thallus brown to dark brown to black; saxicolous or
TEITICOLOUS ... 20
19. Thallus grey above, black below, at least in central
parts; isidiate..........coceoeereenene Pseudevernia furfuracea
— Thallus grey on both sides; not isidiate (rarely
SOTEAIALE) ..vvenveriieeiieiieiceeresercee Evernia illyrica
20. Thallus strongly attached to rocks; forming small,
erect, sparsely branched tufts
.............................................. Cornicularia normoerica
— Thallus loosely attached to the ground; forming
shrubby or decumbent, branched tufts...
21. Medulla C+ red......oceeniveecinniceiiee y
— Medulla C—...oooeiiiiciiiccccec e
22. Lobes less than 2 mm wide........ccccveveerennenene.
— Lobes 3—10(—45) mm wide.......cceevveveerireireieeieeeene
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24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.
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Basal parts of the thallus grey; medulla PD—
................................................................. Arctocetraria
Basal parts of the thallus red; medulla PD+ red
.......................................................... Cetraria islandica

Lobes holloW ......ooueieiriiiiiniiiicieiceceeceee 25
Lobes S0lid.....cccovrieiiiiincircercee e 26
Thallus with scattered, round perforations on the
UPPET SUfACE.....eveeiiiiciiieieiceerieeicane Menegazzia
Thallus lacking perforations on the upper surface
................................................................... Hypogymnia
Thallus yellow to yellow-green ...........ccoceveveneneennene 27
Thallus grey, green-brown, brown to dark brown .....39
Medulla yellow; with vulpinic acid................ Vulpicida
Medulla white; without vulpinic acid.........c.cccceeue.ee. 28
Thallus isidiate.......c.cccceeeeveverieniennenne. Xanthoparmelia
Thallus lacking iSidia.........ccceeceeverienienenenenenesenens 29
Lower surface blackish (often paler near the

TNATZINS ) veevrevtenienientenieteeeesie st et eseenee e eeentenbesbeebeeaeeas 30
Lower surface whitish to pale brown ........c..c..c..c..... 35
Thallus sorediate............cceceveirenieiincineneiiceeee 31
Thallus not sorediate...........c.ccevevieerecineneincieees 34

. Rhizines dichotomously branched

Rhizines SIMple.......c.coceviriririeiiieieieresesesesieeen 32
Lobes 2—15 mm wide; thallus loosely attached

............................................................... Flavoparmelia
Lobes to 1 mm wide; thallus closely adnate.............. 33

Medulla K+ orange; on rocks
............................................ Xanthoparmelia mougeotii
Medulla K—; on trees and wood
................................................... Parmeliopsis ambigua
Lobes rounded, to 3 cm wide; upper surface with a
reticulate network of ridges with punctiform
pseudocyphellae; northernmost Scandinavia
..................................................... Asahinea chrysantha
Lobes sublinear, to 1.5 cm wide; upper surface
smooth; without pseudocyphellae; only known from

Oland in Sweden........... Xanthoparmelia angustiphylla
Thallus sorediate............coeceveirenieincincnenceeee 36
Thallus not sorediate...........coccceveveeereineneincneenee 38
Thallus attached by basal holdfast.... Evernia prunastri
Thallus adnate, attached by rhizines...........c.ccccccuee.e. 37
Soralia marginal; on trees....... Usnocetraria oakesiana
Soralia laminal; on rocks............ Arctoparmelia incurva

Thallus closely adnate; lobes not overlapping,

often degenerating in the centre; medulla K—
.............................................. Arctoparmelia centrifuga
Thallus loosely adnate; lobes often overlapping, not
degenerating in the centre; medulla K+ yellow t
urning red or K+ brownish .................. Xanthoparmelia

39. Thallus swollen or almost rounded in section;

rhizines lacking..........cccooevirinininiiieeeee, 40
— Thallus flattened; rhizines present ...........ccccceeveennene 43
40. Medulla K+ yellow................ Allantoparmelia alpicola
— Medulla K- or slowly brownish to reddish brown....41
41. Medulla KCHred.....coooveineiniiiiciecnece Brodoa
— Medulla KC— ..o 42

42. Thallus pale grey; cortex K+ yellow
................................................... Brodoa intestiniformis

— Thallus dark brown to almost black; cortex K—
................................................ Pseudephebe minuscula

43. Thallus brown-green to brown to dark brown........... 44
— Thallus whitish to grey, greenish or bluish grey........ 67
44. Thallus without isidia or soredia ...........ccccceverveuenene. 45
— Thallus with isidia or soredia............ccceceveveeerennnne. 58
45, ONIEES ..ouvviniiieiiieiietceee ettt 46
— On rocks or on the ground .........ccceovevieieiincncnenne 53
46. Medulla K+ red or yellow-orange ...........ccccceeevennenne 47
— Medulla K— ..o 48
47. Lobes 5-15 mm wide; medulla K+ red

(norstictic acid) ........ceoervennenee. Pleurosticta acetabulum
— Lobes to 5 mm wide; medulla K+ slowly reddish

brown (fumarprotocetraric acid)............... Melanohalea

48. Lower surface with conspicuous pseudocyphellae
forming a white line along the margin; only known
from Svalbard ........cccccoeeininnine. Masonhalea inermis

— Lower surface without pseudocyphellae ................... 49

49. Thallus with numerous, imbricate secondary lobes,
medulla C—......ccoooiiniiie Melanohalea laciniatula

— Thallus without imbricate secondary lobes; medulla
CH1ed OF C e 50

50. Thallus with scattered, long, marginal cilia
............................................... Tuckermannopsis ciliaris

— Thallus without cilig.......cccceoeirinininiiniecree 51

51. Apothecia marginal, always present

— Apothecia laminal (or lacking) ..........cccccevvevenenennene 52
52. With short, hyaline hairs on apothecium margins

and young lobes.........ccccevevinenenne Melanelixia glabra
—  Without hairs on apothecia and lobes....... Melanohalea
53. Thallus with linear to effigurate pseudocyphellae

........................................................................ Parmelia
— Thallus without, or with punctiform pseudo-

cyphellae (but sometimes with maculae)................... 54
54. Thallus with numerous, short, isidia-like secondary

Lobules.....c.covevenenineniiieieens Melanelia panniformis
— Thallus without isidia-like secondary lobes .............. 55
55. With stalked pycnidia along the margin
— Without stalked, marginal pycnidia.........
56. Medulla K+ yellow, lower surface black

...................................................... Melanelia hepatizon
— Medulla K—, lower surface pale...Cetrariella commixta
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57. Upper surface with rounded, whitish pseudo-
cyphellae; without maculae; medulla C—, KC—
....................................................................... Melanelia

— Upper surface without pseudocyphellae but maculate
towards the margin; medulla C+ red, KC= red

............................................................. Xanthoparmelia
58. Lobes maculate towards the margin; medulla

KC+ red; always on rocks ................... Xanthoparmelia
— Lobes without maculae; medulla KC+ red or KC—;

ON TOCKS OF TICES....vieuvierieiieieeiieeieeieeeeeeieeeaeesaee e 59
59. Medulla C+ red
— Medulla C—...coooiiiieieceeeeeeee e 64
60. Thallus isidiate........c.coeeereeierieseesieenreennenn Melanelixia
— Thallus sorediate...........ccceeverieiieirieieeieeie e 61
61, ONtICES..cvveeieieeiieieeie et Melanelixia
— OMNTOCKS .eieuiieiiieieeie et 62

62. Thallus lacking pseudocyphellae; with thin, hyaline

cortical hairs on and along the lobe margins

............................................ Melanelixia subargentifera
— Thallus with white, laminal and punctiform pseudo-

cyphellae; lacking cortical hairs ........c.ccccevevenenenen. 63
63. Thallus loosely attached; lobes to 5 mm wide; upper

side usually grey in the center with a brown

marginal Zone..........cceeveverenerenennen. Punctelia stictica
— Thallus closely adnate; lobes to 3 mm wide; upper

side with an evenly brown coloration

.......................................................... Melanelia tominii
64. Thallus with marginal soralia, isidia or sorediate

ISIAIA. et 65
— Thallus with laminal soralia or isidia ............c.ccco..... 66
65. Lobes to 20 mm wide; with marginal clusters of

coralloid isidia sometimes becoming granular

(brown, exposed form) ................... Platismatia glauca
— Lobes to 4 mm wide; with marginal soralia,

sometimes becoming isidioid

...................................... Tuckermannopsis chlorophylla
66. Thallus sorediate............cccocevveereincneinennnn Melanelia
— Thallus with isidia or isidia-like warts ..... Melanohalea

67. Thallus of strap-shaped lobes attached at the
base by a holdfast; lacking rhizines
............................................... Pseudevernia furfuracea
— Thallus not strap-shaped; lower surface attached

With ThiZINES ....c.ccoviviiiniiiiciccccee 68
68. Pseudocyphellae present on the upper surface........... 69
— Pseudocyphellae lacking (but maculae sometimes

PIESCIL) .ttt sttt 72
69. Pseudocyphellae linear to effigurate............... Parmelia
— Pseudocyphellae punctiform..........cccecveveevienenenennene 70

70. Lower surface pale brown
—  Lower surface black..........cccccvevuieciiiviiiiiciiiiecien
71. Lobes to 5 mm wide; with laminal soralia, arising

from pseudocyphellae..........ccoeenne Punctelia stictica
— Lobes 5-20 mm wide; with marginal soralia, not

arising from pseudocyphellae......... Cetrelia olivetorum
72. Rhizines dichotomously branched.......... Hypotrachyna
— Rhizines simple (rarely squarrosely branched) ......... 73
73. With black cilia along the margins ...........ccccceeenene 74
—  Without Cilia .....oooeviniiiiiiiiiiiccce 76
74. Cilia conspicuous; medulla C—.................. Parmotrema
— Cilia short and sparse; medulla C+ red.........ccceeneee. 75
75. Thallus sorediate...........ceceeveeeverienuennenne Hypotrachyna
— Thallus lacking soredia...........ccccererieruennnne. Parmelina

76. Thallus closely adnate to the substrate; lobes to

1-3 MM WId@ ..
— Thallus loosely attached; lobes 5—-15 mm wide
77. Thallus lacking isidia and soredia ............c........
— Thallus isidiate or sorediate............cccoeerevreeereennenn.

78. ON IS ..eveeieienienieieieieeiee Parmeliopsis esorediata
— Onrock....c.enee. (grey form) Arctoparmelia centrifuga
79. Thallus grey-white, densely isidiate, medulla
K4 yellow .oc.ooveieiiiiiiieieeee Imshaugia aleurites
— Thallus grey to blue-grey, with granular soredia,
medulla K— ... Parmeliopsis hyperopta

80. Thallus with clusters of coralloid isidia or granular
soredia on the margin; cortex K+ yellow ....Platismatia

— Thallus with laminal, pustular soralia; cortex K—
.................. (grey shade form) Flavoparmelia caperata
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Alectoria
S. Velmala & L. Myllys

Alectoria Ach.

in Luyken, Tent. Hist. Lich.: 95 (1809). — TypE: Alectoria
sarmentosa (Ach.) Ach.

D: mankelav F: viherlupot I: kraedur N: skjegglav S:
tagellavar

Literature: Brodo & Hawksworth, Opera Bot. 42: 56-57
(1977); Dahl, Meddel. Grenland 150(2): 141-149 (1950);
Halonen et al., Bryologist 112: 138-146 (2009); Hawks-
worth, Lichenologist 5: 181-261 (1972); Karnefelt & Thell,
P1. Syst. Evol. 180: 196 (1992).

TuaLLus fruticose, erect, pendent or prostrate, green-
ish yellow to rarely greenish grey, apical parts often
blackened, branches terete or flattened; pseudocyp-
hellae abundant, conspicuous, raised, elongate fusi-
form to ovoid, white. Soralia absent or rare, tuber-
culate. Isidia absent; cortex composed of periclinally
arranged prosoplectenchymatous hyphae. ASCOMATA
apothecia, distinctly zeorine, same colour as the thal-
lus; paraphyses frequently branched; asci clavate, 65—
130 x 25-50 pum, usually 2—4 spored. Spores simple,
ellipsoid, thick-walled, brown, 23-48 x 12-28 pm,
epispore colourless. ConpIOMATA pycnidia, globose,
immersed, common to scattered. Conidia bacilliform
to fusiform. PHoTOBIONT Trebouxia.

Chemistry. Cortex with usnic acid. Medulla with alec-
toronic, diffractaic, squamatic acid.

Note. The recent study by Halonen et al. (2009) show-
ed that Alectoria is not monophyletic, but consists of
two separate, although closely related, genera: Alecto-
ria with seven species and Gowardia with two species
in the world.

1. Thallus pendent, usually epiphytic
.............................. 2. A. sarmentosa subsp. sarmentosa

— Thallus erect or prostrate, usually terricolous ............. 2
2. Prostrate, main branches flattened, usually >2 mm
diam. ....ccooeviniinene. 2. A. sarmentosa subsp. vexillifera

— Erect, main branches usually terete, <2 mm diam.
............................................................. 1. A. ochroleuca

1. Alectoria ochroleuca (Hoffm. A .Massal.

Sched. Crit. 2: 47 (1856). — Usnea ochroleuca Hoffm., De-
scr. PL. CL. Crypt. 2(1): 7, Tab. 26 (1794). — Type: Germany,
Fichtelgebirge, Funck, Krypt. Gew. Fichtelgeb. no. 420
(MW-Hoffm. 8562 neotype, Hawksworth & Moore, Bryo-
logist 72: 248, 1969).

F: rakkaluppo I: skollakraeda N: rabbeskjegg S: fjall-
tagellav

Literature: Brodo & Hawksworth 1977: 56; Hawksworth,
Lichenologist 1972: 231.

Figs: Brodo et al. 2001: 153; Hansen & Andersen 1995: 16;
Hawksworth 1972: Pl. 6: E; Holien & Tensberg 2006: 33;
Krog et al. 1994: 111; Moberg & Holmasen 1990: 100; Rik-
kinen 2008: 194; Wirth 1995: 118.

THALLUS erect, sometimes becoming decumbent, to
10 cm long. Colour yellow to yellowish green, api-
ces blackened. Main branches distinct, apices often
drooping; branches more or less terete, sometimes
flattened from the base, 0.5-2 mm diam. Soralia ab-
sent. Pseudocyphellae conspicuous, fusiform, raised,
white, rather common. APOTHECIA usually rare, lateral,
3—-6 mm diam.; disc reddish brown. Spores ellipsoid,
becoming dark brown when mature, 2642 x 12-28
pm. PycNipia rare, minute and subapical. Conidia 7-8
x 0.8 um.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K—, KC—, PD—; diffractaic acid.

Habitat. On soil or rocks in ericaceous tundra heath.
Rarely on bases of trees and shrubs in coniferous fo-
rests and subalpine habitats.

Distribution. A common and characteristic lichen in

the northern mountains . "
YOt
O
‘1—/ ff 2\

and tundra. Gr. F: EP
PeP Ks Kil SoL EnL InL.
I: Ve IMi IAu INo. N: Ak
He Op Bu Te AA Ro Ho
SF MR ST NT SNo NNo
Tr VFi OFi. Al: JM Sb.
S: Nrk Upl DIr Gst Hls
Mpd Ang Hrj Jmt Vb
Nb AsL LyL PL LuL TL.
Europe, Asia, North and g
South America. Arctic- "
alpine.

Alectoria achroleuca
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Note. Similar to the likewise terricolous 4. sarmen-
tosa subsp. vexillifera, which, however, has broadly
flattened branches and usually contains alectoronic
acid (medulla KC+ red). Alectoria ochroleuca is dis-
tinguished from its associate species Gowardia nigri-
cans by its yellow colour.

2. Alectoria sarmentosa (Ach.) Ach.

Lich. Univ.: 595 (1810). — Lichen sarmentosus Ach., Kongl.
Vetensk. Akad. Nya Handl. 16: 212 (1795). — TypE: Suecia
(H-ACH 1818A lectotype, Howe, Mycologia 3: 150, Pl
45, 1911; specified by Hawksworth, Lichenologist 5: 238,
1972).

Syn. Alectoria albida Réasénen, Alectoria stigmata Bystrek

F: korpiluppo I: birkikreeda N: gubbeskjegg S: garn-
lav

Red-listed in: FN S

Literature: Brodo & Hawksworth 1977: 42; Hawksworth,
Lichenologist 1972: 238.

Figs: Brodo et al. 2001: 155; Holien & Tensberg 2006: 34;
Krog et al. 1994: 112; Moberg & Holmésen 1990: 101; Rik-
kinen 2008: 152; Wirth 1995: 119.

THaLLUs pendent, to 50 cm long (rarely longer), yel-
low to greenish grey, apices often blackened. Without
distinct main branches, richly branched, branches
mainly terete, sometimes slightly flattened or foveo-
late, 0.5-3 mm diam. Soralia rare, tuberculate. Pseu-
docyphellae conspicuous, raised, fusiform, white.
AproTHECIA rare in Nordic countries, lateral, 2-3 mm
diam.; disc orange yellow to black. Pycnipia usually
common, to 2.0 mm diam. Conidia unknown.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K—, KC+ red or KC—, PD—; usually
alectoronic acid, sometimes squamatic acid.

subsp. sarmentosa

Habitat. Corticolous, especially on coniferous trees
in old forests, rarely on tundra soil. Indicator of old-
growth forests.

Distribution. Northern boreal forests, becoming rare
towards south. Fairly oceanic. F: 4 VU EK St EH ES
EP PH PS PK KP Kn OP PeP Ks KiL SoL InL. 1: IVe.
N: 9f Ak He Op Bu Vf'Te AA VA Ro Ho SF MR ST NT
SNo NNo Tr VFi OFi. S: Bl Gtl Klm SmI HI Bh Dls

Vg Og Nrk Srm Vim Vsm
Upl DIr Gst Hls Mpd
Ang Hrj Jmt Vb Nb AsL
LyL PL LuL TL. Europe,
Asia, North America.

Note. Differs from Ra-
malina thrausta by the
more pliable and distin-
ctly angular branches. R.
thrausta is usually slen-
der, paler, shiny and has
small granular soralia at
the hook-shaped branch apices.

Alectoria sarmentosa
subsp, sarmentosa

subsp. vexillifera (Nyl.) D.Hawksw.

Taxon 19: 241 (1970). — Alectoria ochroleuca subsp. vex-
illifera Nyl. in Kihlman, Meddel. Soc. Fauna FI. Fenn. 18:
48 (1891). — Type: Russia, Murmansk Region, Lapponia po-
nojensis, ad promontorium Orlow, 1889 Kihlman (H-NYL
35887 holotype).

Syn. Alectoria cincinnata (Fr.) Lynge, Alectoria sarmentosa
var. cincinnata (Fr.) Nyl., Alectoria vexillifera (Nyl.) Stiz.

D: gulgren mankelav F: nauhaluppo I: flokakreeda N:
S: nordlig garnlav

Red-listed in: D N

Literature: Brodo & Hawksworth 1977: 73-75; Hawks-
worth 1972: 243-246.

Figs: Brodo & Hawksworth 1977: 74; Hansen & Andersen
1995: 16; Hawksworth 1972: P1. 8: A, C.

THALLUS mainly prostrate, to 15 cm long. Main bran-
ches distinct, flattened, foveolate, over 2 mm or even
2-3 c¢m wide. Other characters as in Alectoria sar-
mentosa subsp. sarmentosa.

Habitat. Mainly on alpi-
ne or arctic soil or rocks,
or sand dunes.

Distribution. Mostly north-
ern, arctic-alpine. Shows
a disjunct distribution pat-
tern, being absent in south-
ern  Fennoscandia, but
present in Denmark. D: i
NJy @Jy Brn. Gr. F: St | [® ~
EP PeP Ks EnL InL. 1: | % _*

Alectoria sarmentosa
subsp. vexillifera
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1Su IVe IMi IAu INv INo. N: Ho MR SNo Tr VFi OFi.
Al: JM Sb. S: Upl Mpd Hrj Jmt Vb LuL TL. Europe,
Africa (Tanzania), North America.

Note. May resemble A. ochroleuca, which, however,
has erect growth form and mainly terete branches.
The status of subsp. vexillifera and distinction against
subsp. sarmentosa is in need of further studies.

Allantoparmelia
M. Westberg & A. Thell

Allantoparmelia (Vain.) Essl.

Mycotaxon 7: 46 (1978). — Parmelia subg. Allantoparmelia
Vain., Ark. Bot. 8(4): 30 (1909). — Type: Allantoparmelia
alpicola (Th.Fr.) Essl.

F: tunturikarpeet I: fjallahnata N: S: fjallblaslavar

Literature: Esslinger, J. Hattori Bot. Lab. 7-8, 42-46
(1977); Crespo et al., Taxon 59: 1735-1753 (2010).

Tuarrus foliose, closely adnate, dark brownish to
blackish, lobate; lobes flattened to convex, often
torulose, to 1.5 mm wide; without pseudocyphellae,
soredia or isidia; upper and lower cortex prosoplec-
tenchymatous; medulla compact, white; lower sur-
face brown to black, without rhizines, attached to the
substrate with irregular cortical outgrowths. Asco-
MATA apothecia, zeorine, laminal, sessile; asci clavate,
of Lecanora-type, 8-spored with colourless, simple
spores. CONIDIOMATA pycnidia, common, laminal,
immersed. Conidia bacilliform to bifusiform. PHoTO-
BIONT trebouxioid.

Chemistry. Alectorialic, alectoronic, barbatolic, olive-
toric and a-collatolic acids, plus unknown substances.

Note. A genus with an arctic-boreal distribution in
the northern hemisphere. It comprises three species
of which 4. alpicola is the only one occurring in the
Nordic countries outside Greenland. Allantoparme-
lia almquistii (Vain.) Essl. is another species, known
from Greenland. Allantoparmelia was usually placed
in the weakly supported hypogymnioid group of li-
chens with, e.g., Brodoa, Hypogymnia and Pseude-
vernia. However, the phylogenetic position of the
genus is uncertain (Crespo et al. 2010).

1. Allantoparmelia alpicola (Th.Fr.) Essl.

Mycotaxon 7: 46 (1978). — Parmelia alpicola Th.Fr., Lich.
Arct: 57 (1860). — Type: Norway, Ost-Finnmark, Varanger,
Nyborg, pd Amtmandshougen, 1857 Th. Fries (UPS lecto-
type, Esslinger 1977: 43.

Syn. Hypogymnia alpicola (Th.Fr.) Hav., Hypogymnia atro-
fusca sensu Réasénen, Parmelia nigrita (Flot.) Hillm.

F: tunturikarve I: fjallahnata N: fjelltopplav S: fjéll-
blaslav

Literature: Esslinger 1977: 43-45; Hakulinen, Ann. Bot.
Fenn. 3: 185-187 (1966).

Figs: Brodo et al. 2001: 156; Hansen & Andersen 1995: 43;
Moberg & Holmasen 1990: 83; Krog & al. 2004: 112; Ho-
lien & Tensberg 2006: 50; Rikkinen 2008: 196.

THALLUS to 8 cm diam., forming rosettes or irregu-
larly developed, often with several individuals grow-
ing together, closely adnate to the substrate, blackish
brown to greyish black, sometimes pale to reddish to
olive brown. Lobes 0.2-0.8(—1.5) mm wide, flattened
and often torulose (constricted at intervals) to convex
and somewhat nodulose, margin crenulate, dull to
somewhat shiny, especially towards the margin; lo-
wer surface black to brown at the lobe tips. APOTHECIA
common, to ¢. 5 mm diam., margin smooth, rarely lo-
bulate. Spores ellipsoid to subglobose, 7.5-10 x 5-7
pm. PycNipia common, immersed, visible as black
dots on the thallus. Conidia thickened at one end or
bifusiform, c. 4.5-6 x 1 um (Esslinger 1978).

Chemistry. Cortex K—. Medulla C+ red, K+ yellow-
ish, KC+ red, PD+ yellow, UV—; alectorialic and bar-
batolic acids.

Habitat. Saxicolous, growing on exposed siliceous
rocks (basaltic in Iceland); especially on boulders
in treeless tundra and
mountain heaths.

Distribution. Common in
the arctic and alpine parts
of the region, up to the
upper zones, with scatte-
red localities in the boreal
zone south to central parts
of Sweden and Finland.
Gr. F: EP PeP Ks KiL SoL
EnL InL. 1: Ve IMi 1Au

Aliantoparmelia alpicola
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INv INo. N: He Op Bu Te AA VA Ro Ho SF MR ST NT
SNo NNo Tr VFi @Fi. Al: BI Sb. S: Dir Hls Mpd Ang Hrj
Jmt Vb AsL LyL PL Lul TL. Circumpolar, arctic-alpine
distribution also occurring in montane parts of Central
Europe and Asia.

Note. Allantoparmelia almquistii (below) differs in
having a different chemistry with a medulla that con-
tains olivetoric acid (K—, PD-) and often in having a
pale lower surface and a more pulvinate growth form.
Brodoa atrofusca and B. oroarctica have less adnate
lobes and the cortex contains atranorin (K+ yellow)
and the medulla contains physodic acid (K-). Mela-
nelia stygia is brown, has rhizines and pseudocyphel-
lac and the medulla either contains fumarprotocetraric
and protocetraric acids (K+ yellow turning red, PD+
rusty-red) or lacks secondary substances (K—, PD-).

Allantoparmelia almquistii (Vain.) Essl.
Mycotaxon 7: 46 (1978).

Syn. Parmelia almquistii Vain.

Literature: Esslinger 1977: 42-43.

Not treated as it is not known from the main area but
in arctic Russia and North America including Green-
land. This species resembles 4. alpicola but differs in
having a PD—reaction of the medulla and a pale lower
surface and a more pulvinate or panniform growth
form. When panniform it may resemble Melanelia
panniformis (Nyl.) Essl., which, however, has a dark
underside.

Allocetraria
T. Randlane & A. Thell

Allocetraria Kurok. & M.J.Lai

Bull. Nat. Sci. Mus. Tokyo, ser. B, 17: 60 (1991). — TypE:
Allocetraria stracheyi (Bab.) Kurok. & M.J.Lai

Literature: Kurokawa & Lai, Bull. Nat. Sci. Mus. Tokyo,
ser. B, 17: 59-65 (1991); Thell et al. Flechten Follmann:
353-370 (1995); Kérnefelt & Thell, Nova Hedwigia 62:
507-509 (1996); Randlane & Saag, Symb. Bot. Ups. 34(1):
359-376 (2004); Thell et al., Symb. Bot. Ups. 34(1): 437—
438 (2004).

TrALLUS terete, erect, finger-like, foliose or fruticose,
yellow, greenish yellow or brownish yellow; pseu-

docyphellae present or absent. AscoMATA apothecia,
zeorine, rare, close to the lobe tips; disc pale brown.
Asci narrowly clavate, with a large axial body. Spores
broadly ellipsoid, colourless. ConpioMATA pycnidia,
common, immersed. Conidia filiform, slightly thick-
ened at one end. PHOTOBIONT trebouxioid.

Chemistry. Cortex with usnic acid. Medulla with fatty
acids, secalonic acids and related pigments.

Note. The taxonomic position of the single Nordic
species in Allocetraria has been confirmed by ITS
rDNA sequences.

1. Allocetraria madreporiformis (Ach.)
Kirnefelt & A.Thell

Nova Hedwigia 62: 508 (1996). — Dufourea madrepori-
formis Ach., Lichenogr. Universalis: 525 (1810). — TypE:
Switzerland, Schleicher, P1. Crypt. Helvetiae 2, no. 67 (UPS
lectotype, Randlane & Thell, Nordic Lichen Flora 4: 139,
2011).

Syn. Dactylina madreporiformis (Ach.) Tuck.

Literature: Lynge, Skr. Svalbard Ishavet 59: 2740 (1933);
Thomson & Bird, Canad. J. Bot. 56: 1615-1618 (1978);
Elvebakk & Hertel, Norsk Polarinstitutt Skrifter 198: 302
(1996); Karnefelt & Thell 1996: 508-509.

Figs: Brodo et al. 2001: 157; Karnefelt & Thell 1996: 493;
Thell et al. 2004: 438; Thomson 1984: 206.

TuaLLus finger-like fruticose, sparsely branched, in-
flated cylindrical, foveolate, yellow to greenish yel-
low, brownish when exposed, growing in small tufts.
Lobes to 3 cm tall, 1-2 mm wide, terete or slightly
irregular, foveolate, center filled with arachnoid hyp-
hae. Soredia and isidia unknown. APOTHECIA rare, clo-
se to tips of branches, to 4 mm diam.; disc pale brown.
Spores broadly ellipsoid to subglobose, 610 x 4-8
pm. Pycnipia black, immersed to slightly raised,
dispersed over the thallus. Conidia filiform, slightly
thicker at one end, 15-20 x 0.5-1.5 pum.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K—, KC—, PD—; with fatty (liche-
sterinic) acid only.

Habitat. On calcareous soil in arctic or alpine tundra
heaths.

Distribution. Arctic-alpine species. Al: Sb. Circum-
polar and rather widespread in North America (Arctic
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and Rocky Mountains)
and Asia (China, Mongo-
lia, Russia), as well as at
high altitudes in central
Europe and Caucasus.

Note. The only species
of the genus with a bul-
bose thallus, morpholo-
gically somewhat similar
to Dactylina ramulosa
(Hook.) Tuck., which is
partly hollow and has a
pale violet pruina towards the thallus tips.

Arctocetraria
A. Thell & I. Kéarnefelt

Arctocetraria Kirnefelt & A.Thell

Bryologist 96: 402 (1993). — TypE: Arctocetraria andrejevii
(Oxner) Kéarnefelt & A.Thell

Literature: Karnefelt et al., Bryologist 96: 402 (1993); Thell
et al., Mycological Progress 4(4): 303-316 (2005).

THaLLUs erect foliose or fruticose. Lobes canalicu-
late, dorsiventral, yellowish brown to dark brown or
olive-green to blackish. Soralia absent or very sparse.
Pseudocyphellae present or absent. ASCOMATA apo-
thecia, zeorine, submarginal on the upper surface,
rare, concolorous with the thallus. Asci narrowly cla-
vate. Spores broadly ellipsoid, colourless, simple, 6-9
x 3-5 um. CoNIDIOMATA pycnidia, common, on tips
of small projections along the lobe margins. Conidia
dumbbell-shaped or fusiform. PHOTOBIONT treboux-
ioid.

Chemistry. Medulla with the fatty acids norrangifor-
mic and rangiformic acids.

Note. This arctic genus of two species, was segrega-
ted from Cetraria based on deviating characters in the
asci and presence of rangiformic and norrangiformic
acids. Both species have a very variable morphology.
Furthermore, two types of conidia have been found in
A. andrejevii, which is very unusual. The most frequent
shape of conidia is fusiform, as in Cetraria s. str., alt-
hough more or less dumbbell-shaped conidia have ra-
rely been observed; the latter one is the typical conidial

shape of 4. nigricascens. A DNA-study confirmed a
close relationship between the two species but only a
distant relationship with Cetraria s. str. Both species
are extremely rare in the Nordic countries.

1. Lobes distinctly canaliculate, brown .....1. A. andrejevii
— Lobes weakly canaliculate, olivaceous
.......................................................... 2. A. nigricascens

1. Arctocetraria andrejevii (Oxner)
Kirnefelt & A .Thell

Bryologist 96: 402 (1993). — Cetraria andrejevii Oxner,
J. Bot. Acad. Sci. RSS Ukraine [Bot. Zhurn, Kiev] 1: 44
(1940). — Tyre: Russia, Sakha Republic (Yakutia), Distr.
Bulun, Montes Charaulack [Kharaulakh], Karavaev (KW
holotype).

Syn. Cetraria simmonsii Krog

N: polarskjerpe

Literature: Alstrup & Sechting, Graphis Scripta 1: 12
(1986); Karnefelt, Opera Bot. 46: 56—63 (1979); Kérnefelt
et al., Bryologist 96: 402 (1993); Thomson, Amer. Arctic

Lich. 1: 71-73 (1984); Tensberg, Sommerfeltia 23: 45-46
(1996).

Figs: Karnefelt 1979: 58—-60; Thomson 1984: 72.

TuaLLUs fruticose, erect, to 10 cm high, weakly bran-
ched. Upper surface dark brown to pale brown, disco-
loured in basal parts, somewhat ridged and wrinkled,
usually glossy; lower surface variegated brown. Lo-
bes canaliculate, 1-3 mm wide, terete or slightly ir-
regular. Soralia absent. Pseudocyphellae laminal and
marginal, rounded to narrow, to 0.5 mm diam. Mar-
ginal projections sparse, to 0.5 mm long. APOTHECIA
rare, submarginal, positioned close to the lobe tips, to
15 mm diam.; disc brown. Spores broadly ellipsoid to
subglobose 6-8.5 x 4-5 um. Pvcnipia at ends of the
marginal projecttions. Conidia variable, either fusi-
form, thickened in the centre, or slightly dumbbell-
shaped, 4-5.5 x 0.5-1 um.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C—,
K-, KC—, PD—; rangiformic and norrangiformic acids.
Habitat. Terricolous, growing in ericaceous tundra
heaths.

Distribution. Greenland and a single occurrence in
Finnmark in the north-easternmost part of the Scandi-
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navian Peninsula. Gr. N:
OFi. Widely distributed
in the amphi-Beringian
region.

Note. The two species of
Arctocetraria differ in
lobe shape and colour.
A. andrejevii has more
pronouncedly canali-
culate and brown lobes.

Arctocetraria andrejevii

2. Arctocetraria
nigricascens (Nyl.) Kérnefelt & A.Thell

Bryologist 96: 402 (1993). — Platysma nigricascens Nyl. in
Kihlman, Meddeland. Soc. Fauna Fl. Fenn. 18: 50 (1891).
— Type: Russia, [Murmansk Region] Lapponia ponojensis,
ad promontorium Orlow [Mys Orlova], in lapidosis, 1889,
Kihlman 244 (H lectotype, Kérnefelt, Opera Bot. 46: 121,
1979).

Syn. Cetraria nigricascens (Nyl.) Elenkin; Cetraria elen-
kinii Krog; Cetraria magnussonii Llano; Cetraria rhizop-
hora (Vain.) Rass.; Cetraria sibirica H.Magn.

Literature: Karnefelt, Opera Bot. 46: 121-128 (1979); Kar-
nefelt et al., Bryologist 96: 402 (1993); Thomson, Amer.
Arctic Lich. 1: 87, 90-91 (1984).

Figs: Karnefelt 1979: 15D, E; 124; Thomson 1984: 90.

TuaLLus foliose, erect, dichotomously branched, to 5
cm high. Lobes to 6 mm wide, pale olivaceous grey to
blackish, weakly canaliculate, somewhat wrinkled or
smooth, glossy or dull. Marginal lobules sometimes
present. Soralia very rare, laminal, irregular, close to
lobe tips, to 1 mm diam. Pseudocyphellae rarely pre-
sent, preferably on the lower surface, punctiform, to
0.2 mm diam. Marginal projections sparse, to 0.5 mm
long. Marginal cilia rather common, to 3.5 mm long.
APOTHECIA submarginal at lobe ends, sparse, to 8 mm
diam.; disc usually blackish. Spores broadly ellipsoid,
6-8.5 x 3.5-4.5 um. Pycnipia at ends of marginal pro-
jections. Conidia dumbbell-shaped, 4-5.5 x 1 pm.

Chemistry. Cortex C—, K—, KC—, PD-. Medulla C—,
K-, KC—, PD—; rangiformic and norrangiformic acids.

Habitat. Grows both on twigs of dwarf bushes and
soil in arctic tundra heaths.

Distribution. Known from single occurrences in Green-

land and Svalbard. Gr.
Al: Sb. High to low
arctic-circumpolar  distri-
bution from Svalbard to
Queen Elizabeth Islands
and Franz Josef Land.

Note. The lobes of A.

nigricascens are very
variable both in shape,
size and colour. The up- ﬁg Sy
per and lower surfaces | 55,

Arctocetraria nigricascens.

are concolorous varying
from whitish to almost black. It differs from 4. an-
drejevii by an olivaceous tinge and less canaliculate
lobes.

Arctoparmelia
R. Moberg & A. Thell

Arctoparmelia Hale

Mycotaxon 25: 251 (1986). — TypE: Arctoparmelia centri-
fuga (L.) Hale

D: skallav F: kaarrekarpeet S: vinterlavar

Literature: Brodo et al., Lich. North America: 162 (2001);
Clayden, Bryologist 95: 1-4 (1992); Thell et al., Symb. Bot.
Ups. 34(1): 438 (2004).

TuarLus foliose, adnate, often forming concentric
circles, lobes to 2 mm wide. Upper surface with epi-
cortex, yellowish-white, rarely grey; lower surface
pale yellowish or dark purplish to brownish, with
few, simple rhizines. Ascomata apothecia, zeorine,
laminal, to 5 mm diam.; disc brown; asci clavate, of
Lecanora-type. Spores colourless, simple, ellipsoid,
8-14 x 4-8 um. CoNIDIOMATA pycnidia, frequent, la-
minal. Conidia bifusiform; slightly dumbbell-shaped.
PHOTOBIONT trebouxioid.

Chemistry. Cortex with usnic acid and atranorin.
Medulla with fatty acids.

Note. Arctoparmelia is an arctic-boreal genus of five
species. A. centrifuga and A. incurva, are widespread
in the Nordic countries, and A. subcentrifuga has been
reported from the adjacent Murmansk Region, Rus-
sia. Even though the yellow-green colour makes it
similar to some Xanthoparmelia species, molecular
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analyses do not support a close relationship between
the two genera (Thell et al. 2004). The epicorticate
upper surface and the sparse development of rhizines
are typical features for the genus.

1. Thallus orbicular, to several dm diam., often forming
concentric circles; without soralia; apothecia usually
abundant...........oceeveviereneneneeeeeeeene 1. A. centrifuga

— Thallus =+ orbicular, usually confluent, not forming
concentric circles; with capitate soralia; apothecia

TATE ettt sttt eeeneens 2. A. incurva
Not yet known from the Nordic countries
1. Lower cortex pale to brownish....................... 1 (above)
— Lower cortex dark purplish..........ccooevevvevievievieneniinnns 2
2. With apothecia.......cocveveiecievieieieeeceee A. separata
—  With soralia.......ccccovvrieieierieieienne. A. subcentrifuga

1. Arctoparmelia centrifuga (L.) Hale

Mycotaxon 25: 252 (1986). — Lichen centrifugus L., Sp. PL.
2: 1142 (1753). — Type: Sweden? (LINN 1273.58, upper
specimen lectotype, Jorgensen et al., Bot. J. Linn. Soc. 115:
373, 1994).

Syn. Parmelia centrifuga (L.) Ach., Xanthoparmelia cen-
trifuga (L.) Hale, Arctoparmelia aleuritica (Nyl.) Hale,
Parmelia centrifuga f. aleuritica (Nyl.) H.Olivier, Parmelia
centrifuga var. dealbata Fr. ex Th.Fr.

F: kaarrekarve N: stor gulkrinslav S: vinterlav

Literature: Hasselrot, Acta Phytogeogr. Suec. 33: 76-80,
Figs 19-20 (1953).

Figs: Brodo et al. 2001: 162; Hinds & Hinds 2007: 124; Ho-
lien & Tensberg 2006: 50; Moberg & Holmésen 1990: 87.

TraaLLUs foliose, closely adnate, orbicular, forming
concentric circles to almost one metre diam. Upper
surface glossy, yellowish to green-yellow, in central
parts darker, greyish, occasionally totally without yel-
lowish tinge. Lower surface pale to whitish brown
with sparse blackish rhizines. Lobes 1-2 mm wide.
APOTHECIA common in the central parts, to 5 mm
diam.; disc reddish brown. Spores ellipsoid, 8-14 x
4.5-6 um. Pycniia frequent, laminal and immersed.
Conidia slightly dumbbell-shaped, 5—7 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin and usnic acid. Medulla C—, K—, KC+ red, PD—;
atranorin and alectoronic acid. Usnic acid is occasio-
nally absent, and 3—4 unidentified additional com-
pounds (three fatty acids) are usually present.

Habitat. Saxicolous, usually growing on large boul-
ders, rarely lignicolous and corticolous.

Distribution. Very common in northern Fennoscan-
dia, rarer in the south. It has not been refound at its
old localities in Skane. Gr. F: 4 V U EK St EH ES
EP PH PS PK KP Kn OP ?ﬁ”@)
PeP Ks Kil. SoL EnL InL.

N: 9f Ak He Op Bu Vf'Te
AA VA Ro Ho SF MR ST
NT SNo NNo Tr VFi OFi.
Al: Sb. S: (Sk) Bl Ol Gtl
Kim SmI HI Bh DiIs Vg
Og Nrk Srm Vim Vsm
Upl DIr Gst Hls Mpd
Ang Hrj Jmt Vb Nb AsL
LyL PL LL TL. Arctic-
boreal worldwide.

Fa

Arctoparmelia centrifuga

Note. Most common of the Arctoparmelia species,
both worldwide and in the Nordic countries. A con-
spicuous ashy grey, usnic acid-deficient form has
sometimes been recognized as a distinct species, Arc-
toparmelia aleuritica. 1t is found scattered, probably
throughout the range.

2. Arctoparmelia incurva (Pers.) Hale

Mycotaxon 25: 252 (1986). — Lichen incurvus Pers., Ann.
Bot. (Usteri) 7 (sic!): 24 (1794). Type: Sweden, Fries, Lich.
Suec. exs. no. 260 (UPS neotype, Moberg & Thell, Nordic
Lichen Flora 4: 139, 2011).

Syn. Parmelia incurva (Pers.) Ach., Parmelia recurva Ach.,
Xanthoparmelia incurva (Pers.) Hale

D: krum skéllav F: pallokarve I: bjighemba N: liten
gulkrinslav S: krumlav

Literatur: Wirth, Diss. Bot. 17: 67 (1972).

Figs: Hinds & Hinds 2007: 125; Moberg & Holmasen 1990:
90; Wirth 1995: 645.

TuarLus foliose, closely adnate, forming rosettes, to
10 cm diam., sometimes confluent with other thalli.
Lobes 0.2-1 mm wide, well covering the surface, +
overlapping, distinctly convex. Upper surface yel-
lowish, in central parts more greyish, glossy, + fre-
quently supplied with globose, mainly central sora-
lia. Lower surface brownish with blackish rhizines.
APOTHECIA rare, to 4 mm diam.; disc brown; spores
ellipsoid, 9-12 x 6-8 um. Pycnmia infrequent, im-
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mersed, visible as small black dots. Conidia dumb-
bell-shaped, 4-7 x 1 pm.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K—, KC+ pink, PD- or PD+ red;
alectoronic acid and occasionally a-collatolic and
protocetraric acids.

Habitat. Saxicolous on acid rocks, usually growing
on large, often wind-exposed boulders, occasionally
lignicolous.

Distribution. Less common than A. centrifuga but
scattered and unlike this species it reaches the south-
ernmost part of the Scandinavian Peninsula. D: NJy
AJy Brn. Gr. F: A V' U EK St EH ES EP PH PS PK
KP Kn OP PeP Ks KiL SoL EnL InL. I: Inv. N: Of Ak
He Op Bu VfTe AA VA Ro Ho SF MR ST NT SNo NNo
Tr VFi OFi. AL: Sb. S: Sk Bl Gtl Klm SmI HI Bh Dls
Vg Og Nrk Srm Vim Vsm
Upl DIr Gst HIls Mpd
Ang Hrj Jmt Vb Nb AsL
LyL PL LL TL. Widely
distributed in arctic-bo-
real areas, known from
the northern part of wes-
tern Europe and Britain.

Note. This species is ea-
sily recognized by the
globose soralia and the
narrow, convex lobes.

Arcroparmelia incurva

Arctoparmelia separata (Th.Fr.) Hale
Mycotaxon 25: 252 (1986).

Literature: Vitikainen & Dudoreva, Graphis Scripta 14: 3—4
(2003).

Not treated as it is not known from the main area but
from Greenland and widespread in northern North
America and North Asia. Recognized by its smooth,
+ matt upper surface and the ash grey to dark purplish
or almost black lower surface.

Arctoparmelia subcentrifuga (Oxner)
Hale

Mycotaxon 25: 252 (1986).

Syn. Parmelia groenlandica Lynge, nom. illeg.

Literature: Vitikainen & Dudoreva, Graphis Scripta 14: 3—4
(2003).

Not treated as it is not known from the main area but
from East Asia, northern North America, Greenland
and the Murmansk Region (very close to Finnish
boundary) in Russia. Recognized by the bullate to
strongly rugose, fragile, occasionally slightly soredi-
ate upper surface and the dark purplish lower surface.

Asahinea
T. Randlane & A. Thell

Asahinea W.L.Culb. & C.F.Culb.

Brittonia 17: 183 (1965). — TypE: Asahinea chrysantha
(Tuck.) W.L.Culb. & C.F.Culb.

Literature: Asahina, J. Jap. Bot. 10: 473—486 (1934); Cul-
berson & Culberson, Brittonia 17: 183-184 (1965); Gao,
Nord. J. Bot. 11: 483-485 (1991); Randlane & Saag, Liche-
nologist 21: 303-311 (1989).

TraaLLUs foliose, to 10 cm diam., lobes loosely at-
tached, often wrinkled, and undulating, rather thin,
5-30 mm wide, with or without pseudocyphellae,
lower surface blackish, lacking rhizines. AscoMATA
apothecia, zeorine, submarginal or laminal, rare, to
3 mm diam.; disc brown. Asci clavate, of Lecanora-
type. CoNIDIOMATA pycnidia, common, marginal. Co-
nidia dumbbell-shaped. PHOTOBIONT trebouxioid.

Chemistry. Cortex with atranorin and + usnic acid.
Medulla with alectoronic and a-collatolic acid.

Note. Asahinea is an arctic-alpine genus of two spe-
cies restricted to the Northern Hemisphere.

1. Asahinea chrysantha (Tuck.) W.L.Culb.
& C.F.Culb.

Brittonia 17: 184 (1965). — Cetraria chrysantha Tuck.,
Amer. J. Sci. Arts, ser. 2, 25: 423 (1858). — TypE: Russia,
Asian side of Bering Strait, Wright (FH lectotype, Culber-
son & Culberson, Brittonia 17: 184, 1965).

Syn. Asahinea culbersoniorum Trass
N: finnmarkslav
Red-listed in: N

Literature: Hakulinen & Ulvinen, Ann. Univ. Turku, ser.
A1l 36: 101-105 (1966); Oxner & Rassadina, Not. Syst.
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Crypt. Inst. Akad. Nauk SSSR 13: 5-14 (1960); Thomson,
Amer. Arctic Lich. 1: 4344, 46 (1984); Tensberg et al.,
Sommerfeltia 23: 3940 (1996).

Figs: Thomson 1984: 44; Brodo et al. 2001: 166; Holien &
Tonsberg 2006: 41.

TraALLUS foliose, to 10 cm diam., loosely attached
with scattered hapters. Lobes to 3 cm wide. Upper
surface pale yellowish or occasionally grey (chemo-
type without usnic acid), with reticulate pattern of
both large and small ridges. Pseudocyphellae few to
many, yellow with black rims, most common on the
ridges. Lower surface glossy brown towards the mar-
gins, otherwise blackish. APOTHECIA rare, not obser-
ved in the Nordic countries, submarginal or laminal,
to 3 mm diam.; disc brownish black. Spores ellipsoid,
8-13 x 5-8 pum. PycNipia marginal or submarginal,
rare, minute and black. Conidia dumbbell-shaped,
5-7 x 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin and + usnic acid. Medulla C—, K—, KC+ red or
pink, PD—; alectoronic and a-collatolic acid. Three
chemotypes have been recognized within the species
(Randlane & Saag 1989).

Habitat. Terricolous or on siliceous rocks, usually
among mosses on large boulders. In the Arctic mainly
on soil.

Distribution. Restricted to Finnmark (and Kola Pen-
insula) with only two i V,}%;
localities in the Nordic |37 =/ ® S

countries. N: VFi OFi. j—/ »ﬁﬁw p
Sl

208
2y

Widespread in  Asia |°
(China, Japan, Mongo-
lia, Russia) and amphi-
Beringian area, having a
center around the Bering
Strait, ranging eastwards
to Baffin Island and )
westwards to Novaya | [ Fai
Zemlya and Ural Mts. &

e

Asahinea chrysantha

Note. Recognized by its large yellowish, typically
double-reticulated thallus and black underside.

Brodoa
A. Thell & M. Westberg

Brodoa Goward

Bryologist 89: 222 (1986). — Type: Brodoa oroarctica
(Krog) Goward

Syn. Hypogymnia subg. Solidae (Bitter) Krog
D: kvistlav F: suolikarpeet S: korallbldslavar

Literature: Goward, Bryologist 89: 219-223 (1986); Krog,
Lichenologist 6: 136—139 (1974).

TuarLus foliose, adnate to ascending, pale grey to ash
grey or brown to greyish black, lobate. Lobes swollen,
convex, sometimes torulose, to ¢. 2 mm wide; without
pseudocyphellae, soredia and isidia; lower surface
black, without rhizines, attached to the substrate with
hapters. Upper cortex paraplectenchymatous, medulla
compact, lower cortex palisade (para)plectenchyma-
tous. AscomATa apothecia, zeorine, laminal, sessile;
asci clavate, of Lecanora-type, 8-spored with colour-
less, simple spores, 7-12 x 6—8 pum. CONIDIOMATA
pycnidia, laminal, immersed, visible as black dots.
Conidia bifusiform. PHOTOBIONT trebouxioid.

Chemistry. Atranorin in the cortex. Fumarprotocetra-
ric, physodic and protocetraric acids in the medulla.

Note. Brodoa includes three, mainly arctic-alpine spe-
cies, all present in the Nordic countries, growing on
acid rock, mainly in exposed arctic and alpine locali-
ties. The genus was segregated from Hypogymnia due
to the compact medulla, larger spores and different
cortical structure.

1. Frequently supplied with flattish secondary lobes;
medulla KC—.......ocooiniiiine, 2. B. intestiniformis
— Secondary lobes few or absent; medulla KC+ red ...... 2
2. Thallus adnate, orbicular with a contiguous margin
and irregularly swollen lobes; medulla PD+ orange.
................................................................ 1. B. atrofusca
— Thallus loosely attached to ascending, irregularly
spreading with torulose lobes (constricted at intervals);
medulla PD— or PD+ orange only in apical parts
.............................................................. 3. B. oroarctica

1. Brodoa atrofusca (Schaer.) Goward

Bryologist 89: 222 (1986). — Parmelia ceratophylla var.
atrofusca Schaer., Enum. Crit. Lich. Eur.: 42 (1850). — TypE:
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Switzerland, in mont. St. Bernhard, 1840 Schaerer (G lecto-
type, Krog, Lichenologist 6: 138, 1974).

Syn. Hypogymnia atrofusca (Schaer.) Résénen, Hypogym-
nia intestiniformis var. atrofusca (Schaer.) Poelt, Parmelia
atrofusca (Schaer.) Cromb., Parmelia intestiniformis var.
atrofusca (Schaer.) Hasselrot

N: alperabbelav S: svartbrun bléslav

Literature: Goward 1986: 222; Krog 1974: 138; Osthagen,
Blyttia 34: 195 (1976).

Figs: Krog 1974: 138, P1. 1.

TuaLLus foliose, to 10 cm diam., closely adnate, for-
ming orbicular thalli with few imbricate branches
towards the centre, greyish to dark grey with brown-
ish lobe tips; lobes 1-2 mm diam., convex, shiny; lo-
wer surface black or brown at the lobe tips. APOTHECIA
frequent, to 10 mm diam.; disc brown, margin some-
times crenulate. Spores broadly ellipsoid, 7-10 x 6-7
pm. Pycnmia frequent. Conidia bifusiform, 5-7 x 1
pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin. Medulla C—, K—, KC+ red, PD+ orange; physodic
and protocetraric acids.

Habitat. Saxicolous, grow-
ing on exposed siliceous
rocks, preferably on large
boulders.

Distribution. Mainly in
the high-alpine zone in
Norway and Sweden. N:
Op Bu Vf Te A4 VA Ro
Ho SF MR ST NT SNo
NNo Tr VFi OFi. S: Hrj

Jmt LyL Lul TL. Also

Brodoa atrofusca

found in Central Europe.

Note. Characterized by its orbicular, adnate thallus
lacking secondary lobules. The presence of physodic
acid in the medulla also separates it from B. intestini-
formis. From B. oroarctica it differs primarily in the
growth form but also by having protocetraric acid in
the medulla (PD+ orange), whereas this substance is
absent in B. oroarctica or only present near the lobe
tips. The distribution in Sweden is incompletely
known.

2. Brodoa intestiniformis (Vill.) Goward

Bryologist 89: 222 (1986). — Lichen intestiniformis Vill.,
Hist. P1. Dauphine 3: 947 (1789). — Type: [Italy] Inter Rolle
et Paneveggio Tiroliae meridionalis, 1885 Arnold in Lojka,
Lichenoth. Universalis No. 63 (as Parmelia encausta (Sm.)
Nyl.] (O neotype, Krog, Lichenologist 6: 139, 1974)

Syn. Parmelia intestiniformis (Vill.) Ach., Parmelia en-
causta (Sm.) Ach., Hypogymnia encausta (Sm.) Walt.Wats.,
Hypogymnia intestiniformis (Vill.) Résdnen

F: paasisuolikarve N: vanlig rabbelav S: korall-blas-
lav

Literature: Goward 1986: 222; Hakulinen, Aquilo, ser. Bot.
3:41-44, 60-61 (1965); Hasselrot, Acta Phytogeogr. Suec.
33: 83-87, 174 (1953); Krog 1974: 139-140; Osthagen,
Blyttia 34: 194 (1976); Vitikainen, Lutukka 3: 54 (1985).

Figs: Holien & Tensberg 2006: 49; Krog 1974: 138, PI. 3;
Moberg & Holmasen 1990: 84; Wirth 1995: 181; Rikkinen
2008: 197.

TuaLLus foliose, to several dm diam., loosely to clo-
sely adnate, central parts more or less covered with
numerous flattened secondary lobes, white to greyish
to dark grey, with brownish tips, dull or somewhat
shiny; lobes 0.5-1.5(-2) mm wide, often broadened
towards the apices, marginal lobes appressed; secon-
dary lobules 0.2—-0.4 mm wide; lower surface black,
usually with a thin whitish pruina in the outer parts,
pale brown at the lobe tips, with scattered hapters.
APOTHECIA fairly common, to c. 10 mm diam., irregu-
lar, sometimes lobulate; disc brown. Spores broadly
ellipsoid, 10-12 x 6-8 pum. Pycnipia frequent. Coni-
dia bifusiform, 5-7 X 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin. Medulla C—, K+ slowly reddish to orange brown,
KC-, PD+ orange; fumarprotocetraic acid.

Habitat. Saxicolous, on
exposed siliceous rocks,
especially on hilltops or
shores.

Distribution. Occurs in
most parts of the Nordic
countries except Den-
mark and southernmost
Sweden. Most common
in mountain regions in
the north, in subalpine

Brodoa intestiniformis
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regions, or near the coast, but scattered elsewhere. F:
AV UEK St EP PS PK Kn OP PeP Ks KiL SoL EnL
InL. N: Of Ak He Op Bu Vf Te AA VA Ro Ho SF MR
ST NT SNo NNo Tr VFi OFi. S: Klm SmI Hl Bh DIs Vg
Og Nrk Srm Vim Vsm Upl Dlr Gst Hls Mpd Ang Hrj
Jmt Vb Nb AsL LyL PL LL TL. Restricted to Europe
but rare outside Fennoscandia, occurring in mountain
areas down to the Mediterranean region and in the
Scottish Highlands.

Note. Characterized by its numerous, flattened secon-
dary lobules, and the absence of physodic acid in the
medulla.

3. Brodoa oroarctica (Krog) Goward

Bryologist 89: 222 (1986). — Hypogymnia oroarctica Krog,
Lichenologist 6: 136 (1974). — Type: Norway, Svalbard,
Spitsbergen, Lomfjorden, Dvergbreen, 1931, Scholander
(O holotype).

D: fjeld-kvistlav F: paljakkasuolikarve I: snapemba
N: fjellrabbelav S: hogfjéllsblaslav

Literature: Brodo et al., Lich. North America: 177-178
(2001); Goward 1986: 222; Hasselrot, Acta Phytogeogr.
Suec. 33: 86 (1953); Krog 1974: 136-138; Osthagen, Blyt-
tia 34: 194 (1976); Vitikainen, Lutukka 3: 53-55 (1985).

Figs: Brodo et al. 2001: 178; Krog 1974: 138, P1. 2; Hansen
& Andersen 1995: 38.

TuaLLus foliose, to 10 cm diam., irregularly spreading,
loosely attached, brown to dark brown to black and
only rarely paler, shiny but dull in central parts; lobes
often ascending and somewhat entangled, narrow, to 1
mm wide, forked or irregularly branched, tapering at
the tips, often linear but torulose (constricted at inter-
vals); lower surface black, usually with a thin whitish
pruina in the outer parts, brown at the lobe tips.
APOTHECIA rare, to 5 mm diam.; disc brown. Spores
broadly ellipsoid, 10-12 x 8 pm. Pycnipia frequent.
Conidia bifusiform, 5-7 X 1 pm.

Chemistry. Cortex K+ yellow; atranorin. Medulla C+,
red, K—, KC+ red, PD—, or PD+ orange near the lobe
tips; physodic acid and traces of protocetraric acid
and sometimes fumarprotocetraric acid.

Habitat. Saxicolous on highly exposed siliceous (ba-
saltic in Iceland) rocks in alpine areas or tundra heaths
occasionally on soil or small pebbles on the ground in
windswept patches.

Distribution.  Distinct-
ly northern, occurring
only at high altitudes in
the southern parts of its
distribution area. Gr. F:
KiL EnL. I: I1Au. N: He
Op Bu Vf Te AA VA Ro
Ho SF MR ST NT SNo
NNo Tr VFi OFi. Al: Sb.
S: Hrj LL TL. An arctic-
alpine, northern boreal,
circumpolar species and
the only Brodoa occurring in North America.

Brodoa oroarctica

Note. When well-developed characterized by its ir-
regular thallus of loosely attached to ascending, dark
and torulose lobes. Differs chemically from B. intesti-
niformis in having physodic acid in the medulla (KC+
red) and from B. atrofusca in lacking protocetraric
acid in the medulla (sometimes present near the lobe
tips). Young thalli of B. oroarctica may be mistaken
for Allantoparmelia alpicola which has alectorialic
and barbatolic acids in the medulla (K+ yellow, PD+
strongly yellow).

Bryocaulon
A. Thell & 1. Kérnefelt

Bryocaulon Kérnefelt

Opera Bot. 86: 17 (1986). — Type: Bryocaulon divergens
(Ach.) Kérnefelt

F: tunturiokajakalat

Literature: Brodo et al., Lich. North America: 178-179
(2001); Kérnefelt, Opera Bot. 86: 17-28 (1986); Kérnefelt
& Thell, P1. Syst. Evol. 180: 198 (1992).

TrarLus fruticose, erect, pendent or prostrate, from
light greenish yellow to brownish black; branches
terete, or slightly flattened; cortex prosoplecten-
chymatous; pseudocyphellae + abundant, distinctive,
whitish. Ascomata apothecia, zeorine, rather rare, of
same colour as the thallus. Asci clavate, of Lecano-
ra-type, usually 8-spored. Spores simple, ellipsoid,
colourless. ConiDIOMATA pycnidia, scattered, immer-
sed. Conidia slightly dumbbell-shaped with sharp
ends. PHOTOBIONT trebouxioid.

Chemistry. Olivetoric and physodic acids.
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Note. The genus has a mainly arctic-alpine distribu-
tion, but is also common in coniferous forests of
eastern Asia and northwestern North America. B. di-
vergens has the widest distribution range of the three
species and is widespread in the Northern Hemisphe-
re. A similar genus is Nodobryoria, which is represen-
ted by V. subdivergens (E.Dahl) Common & Brodo in
Greenland. It differs by growing pendent on twigs and
lacking secondary substances.

1. Pseudocyphellae distinct; C+red .......... 1. B. divergens
Pseudocyphellae indistinct; C—........ 2. B. hyperboreum

1. Bryocaulon divergens (Ach.) Kérnefelt

Opera Bot. 86: 24 (1986). — Cornicularia divergens Ach.,
Methodus: 303 (1803). — Type: Lapponia, Wahlenberg (H-
ACH 1869A lectotype, Brodo & Hawksworth, Opera Bot.
42: 149, 1977.

Syn. Alectoria divergens (Ach.) Nyl., Coelocaulon diver-

gens (Ach.) R.Howe

F: tunturiokajékéla N: fjelltagg S: spérrlav

Literature: Brodo et al. 2001: 179: Brodo & Hawksworth,
Opera Bot. 42: 149 (1977); Hakulinen, Aquilo, ser. Bot. 3:
38-41 (1965); Karnefelt 1986: 24-28; Kérnefelt & Thell

1992: 198; Thomson, Am. Arctic Lichens 1: 197-199
(1984).

Figs: Brodo et al. 2001: 180; Hansen & Andersen 1995: 17,
Hinds & Hinds 2007: 130; Holien & Tensberg 2006: 42;
Moberg & Holmasen 1990: 79, Rikkinen 2008: 195.

TraALLUS fruticose, pendent to prostrate, reddish to
chestnut brown to brownish black, glossy, paler in
the the basal part, apically dark brown to blackish.
Branching anisotomic dichotomous; branchlets slen-
der, stiff, terete to flattened, to 15 cm long, 0.5-2 mm
wide, erect or partly decumbent. Pseudocyphellae dis-
tinctive, raised and fusiform, white. APOTHECIA very
rare, to 10 cm diam., but usually much smaller, with
irregular and crenulate margins. Spores ellipsoid, 6-8
x 2.5-4 um. Pycnipia spread over the surface, immer-
sed. Conidia dumbbell-shaped, 4.5-5 x 1 um.

Chemistry. Cortex and medulla C+ red, K—, KC+ red-
dish, PD—; olivetoric acid, traces of anziaic acid and
4-0O-demethylmicrophyllinic acid (by HPLC).

Habitat. Growing on soil in ericaceous tundra and
mountain heaths, often with Gowardia nigricans and

Alectoria ochroleuca, on bare or mossy rocks, very
rarely on trees at timberline.

Distribution. Mainly alpine along the Scandinavian
mountains and in arctic areas in Svalbard and Green-
land (not in Iceland!). Also on the rocky coast of Cen-
tral Sweden. In Norway it avoids highly oceanic coas-
tal areas. Gr. F: Ks SoL EnL InL. N: He Op Bu Te AA
Ho SF MR ST NT SNo
NNo Tr VFi OFi. Al: Sbh.
S: Dir Mpd Ang Hrj Jmt
Nb AsL LyL PL LL TL.
Restricted to the northern
hemisphere where it is
widely distributed in the
arctic tundra reaching
hemiarctic and boreal
areas of Europe, North
America and Asia, in
western North America
and Asia also extending to more southern mountains.

Bryocaulon divergens

Note. Easily distinguished by the erect, caespitose
thallus with the characteristic raised and fusiform
pseudocyphellaec and the glossy, reddish-brown to
chestnut brown to brownish black thallus.

2. Bryocaulon hyperboreum @vstedal

Sommerfeltia 33: 99 (2009). — Type: Svalbard, Kong Karls
Land, Harfagrehaugen, 1936 Dahl (O holotype).

TuaLLus fruticose, pendent to prostrate, brownish
black and glossy. Branching anisotomic dichoto-
mous; branchlets slender, stiff, terete to flattened, to
10 cm long, ca 0.7 mm wide, erect or partly decum-
bent. Pseudocyphellae rare, fusiform, 0.2-0.3 x 0.1
mm long, mostly closed, occasionally partly open.
ApoTHECIA unknown. Pyc-
NIDIA rare, spread over the
surface, immersed. Coni-
dia not seen.

Chemistry. No secondary
substances (by HPLC).

Habitat. Growing among

bryophytes in arctic

tundra.

Distribution. ~ Scattered ) =

in Svalbard. Al: Sh. Y% siyocauion hyperboreum
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Note. Easily distinguished from B. divergens by the
indistinct, mostly closed pseudocyphellae and by the
absence of secondary lichen substances.

Bryoria
L. Myllys, S. Velmala & H. Holien

Bryoria Brodo & D.Hawksw.

Opera Bot. 42: 78 (1977). — TypE: Bryoria trichodes (Mi-
chx.) Brodo & D.Hawksw.

D: mankelav F: tummalupot I: skegg N: brunskjegg
S: tagellavar

Literature: Brodo et al., Lich. N. America: 179-186 (2001);
Brodo & Hawksworth, Opera Bot. 42: 1-164 (1977); Haw-
ksworth, Lichenologist 5: 181-261 (1972); Holien, Liche-
nologist 21: 243-258 (1989); Karnefelt & Thell, P1. Syst.
Evol. 180: 198-199 (1992); Velmala et al., Lichenologist
41: 231-242 (2009).

THALLUS fruticose, erect, caespitose, pendent or pro-
strate to decumbent, whitish grey to dark brown to
black, some species bicolorous; cortex dull to shiny,
prosoplectenchymatous; branches generally terete,
sometimes slightly flattened or foveolate, lateral spi-
nules present in some species; soralia absent to abun-
dant, tuberculate or fissural, often white, sometimes
greenish, blackish or yellow; isidia absent, but some
species have isidioid spinules in soralia; pseudocyp-
hellae absent to abundant, fusiform to linear, often
white, sometimes grey or yellow. Ascomara apothe-
cia, zeorine, usually rare, unknown in some species,
lateral, thalline margin concolorous with the thallus,
usually becoming excluded; disc mostly reddish or
dark brown. Asci clavate, of Lecanora-type, usually
8-spored. Spores simple, globose to broadly ellip-
soid, colourless. CoNIDIOMATA pycnidia, rare. Conidia
bifusiform. PHOTOBIONT trebouxioid.

Chemistry. B-orcinol depsidones common, especially
fumarprotocetraric acid; atranorin frequent; alectori-
alic, barbatolic, gyrophoric or vulpinic acid occur in
some species.

Note. Bryoria differs from the superficially similar
genus Alectoria in having small colourless spores in-
stead of large brown ones, and from Usnea in lacking
a medullary cord. Bryoria is mainly confined to bo-
real regions, with 16 species listed from the Nordic

countries. Many species have decreased due to air
pollution and forest management. Although it is a
conspicuous, easily recognized and frequently col-
lected genus, the infraspecific relationships and the
delimittations of the species are not well understood.
Together with Usnea, it is regarded as one of the taxo-
nomically most difficult genera of macrolichens. In
the absence of apothecia, the diagnostic features in-
clude asexual characters, such as branching type, pre-
sence of soredia, form of pseudocyphellae and thallus
colour. Moreover, secondary chemistry has played a
major role in the delimitation of the species. However,
especially many pendent species are highly variable
in morphology and chemistry, and intermediate forms
are frequently found. This is probably due to environ-
mental factors and hybridization. Ongoing molecular
studies by the authors indicate that the current species
concept of many pendent taxa is questionable and the
number of species is lower than previously reported.

1. Thallus erect or caespitose; terricolous, corticolous

O SAXICOIOUS ... 2
— Thallus pendent, sometimes prostrate; usually

corticolous or saxicolous ...........ccoevvevveivicincricinenne. 8
2. Distinctly bicolorous.........cceeeeeerieneneneninieieieeenen 3
— Not distinctly bicolorous ...........ccccevevereninirieienne 5
3. Soralia Present .......eceeeverererereeeereennns 14. B. smithii
— Soralia absent...........cccceoiririiriiiireeeeee 4
4. Basal parts black, apical parts greyish brown to olive

brown, tertiary branches present, angles between

branches perpendicular; usually saxicolous,

sometimes corticolous ..........coccoeieeencnnne 2. B. bicolor
— Basal parts black, apical parts pale brown to brown,

tertiary branches absent, angles between branches

acute; corticolous or saxicolous................. 16. B. tenuis
5. Soralia absent; thallus dark brown to black, shiny;
terricolous or saxicolous..........cccevuveveenes 12. B. nitidula
— Soralia usually present; thallus pale greyish to dark
brown, =+ dull; corticolous or saxicolous...................... 6
6. Thallus greyish brown to pale brown, usually with
violet hue, K+ yellow .................. 11. B. nadvornikiana

— Thallus brown to dark brown, without violet hue, K—

7. Thallus brown; soralia white, with isidioid spinules,
PDH1ed. o 6. B. furcellata

— Thallus dark brown to blackish brown; soralia
greenish black, without spinules, PD—
............................................................ 13. B. simplicior
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8. Thallus yellow brown to reddish brown, soralia yellow,
pseudocyphellae white or yellow, main branches
often twisted and foveolate..................... 5. B. fremontii
— Thallus greyish brown to dark brown, soralia and
pseudocyphellae never yellow, main branches rarely
twisted and foveolate ...........ccoccoveiniiiniininiincee 9
9. Main branches with short lateral branches, soralia
absent or present, pseudocyphellae white or brown.. 10
— Main branches usually without lateral branches,
soralia usually present, pseudocyphellae white......... 11
10. Thallus pendent, dark brown, without violet hue;
pseudocyphellae brown and depressed
............................................................. 1. B. americana
— Basal parts caespitose, apical parts pendent, greyish
brown to pale brown, often with violet hue; pseudo-
cyphellae white, not depressed.... 11. B. nadvornikiana
11. Thallus olivaceous brown to dark brown, soralia
regularly oval and white, branching regular, angles
between branches obtuse and rounded ....... 8. B. glabra
— Thallus whitish grey to dark brown, soralia more
variable, branching irregular, angles between

branches acute or ObtUSe.........ccccevveirenieireinceeee 12
12. Angles between branches mainly obtuse, pseudo-

cyphellae conspicuous ..........ceceeveeeeennene 9. B. implexa
— Angles between branches mainly acute, pseudo-

cyphellae absent or inCONSPICUOUS ....c.vevveververeeneennen. 13

13. Thallus mainly whitish grey, K+ yellow, KC+ red

............................................................... 3. B. capillaris
— Thallus whitish grey to blackish brown, K—, KC—....14
14. Thallus whitish grey, pseudocyphellae incon-

spicuous, strongly PD+ red.................... 15. B. subcana
— Thallus pale brown to blackish brown, pseudo-

cyphellae absent, PD+ red or PD—........ccccoceveninenen. 15
15. Thallus pale brown to brown, branches even,

PDHred. oo 7. B. fuscescens
— Thallus dark brown to black brown, branches

uneven, PD—, soralia PD+red ..........ccooeviieiieiiens 16

16. Prostrate to decumbent, robust, branches often
twisted and foveolate; usually saxicolous
....................................................... 4. B. chalybeiformis
— Pendent, delicate, branches brittle; usually
COTtICOIOUS ..ovvieeieiieiieieeeee e 10. B. lanestris

1. Bryoria americana (Motyka) Holien

Graphis Scripta 6: 40 (1994). — Alectoria americana Moty-
ka, Fragm. Florist. Geobot. 6: 449 (1960). — Type: Canada,
New Brunswick, Grand Manan, 1879 Willey (US holotype).

Syn. Bryoria trichodes subsp. americana (Motyka) Brodo
& D.Hawksw.

F: kirjoluppo N: tradskjegg S: amerikatagel
Red-listed in: F

Literature: Brodo, Graphis Scripta 4: 61 (1992); Brodo &
Hawksworth 1977: 96-97; Holien, Graphis Scripta 6: 40—
41 (1994); Myllys et al., Graphis Scripta 18: 23-24.

Figs: Brodo et al. 2001: 186; Hinds & Hinds 2007: 139.

TuaLLUs pendent, to 20 cm long, brown to dark brown,
often with blackened fragmentation areas, slightly
shiny. Irregularly branched, usually with wide branch
angles, main branches often with thin perpendicular
branches. Soralia absent to sparse, white, tuberculate
or fissural, often recurving the branch. Pseudocyphel-
lae sparse, fusiform and depressed, brownish, to 1 mm
long. ApoTHECIA locally common, to 2 mm diam.; disc
brown, becoming convex. Spores ellipsoid, 5.5-7 x
4-5 um. Pycnipia unknown.

Chemistry. Medulla and soralia PD+ red (sometimes
faintly); fumarprotocetraric acid (sometimes in low
concentrations). Apothecia PD+ yellow; psoromic
acid.

Habitat. On Picea and Betula in humid forests and at
the edges of swamps.

Distribution.  Reported
from humid spruce fo-
rests of Norway, rare in
Sweden and Finland but
insufficiently known. F:
Kn. N: Op Ho MR ST NT
SNo. S: Vim LuL. Europe,
Asia, coastal North Ame-
rica. Suboceanic.

Note. Probably much
overlooked in Europe. It resembles B. fuscescens
and B. implexa, from which it is distinguished by its
broadly divergent isotomic dichotomous branching
pattern, small perpendicular side branches, usually
esorediate main branches with blackened fragmenta-
tion regions and depressed pseudocyphellae. The spe-
cies was segregated from non-European Bryoria tri-
chodes (Michx.) Brodo & D.Hawksw. and molecular
studies support the separation of the two species.

Bryoria americana

2. Bryoria bicolor (Ehrh.) Brodo &
D Hawksw.

Opera Bot. 42: 99 (1977). — Lichen bicolor Ehrh., Hanno-
ver. Mag. 22: 161 (1784). — Type: Germany, Harz (Hercy-
nia”), Ehrhart, P1. Crypt. Linn. no. 40 (LINN-Sm. 1712.2(3)
lectotype, Brodo & Hawksworth, Opera Bot. 42: 99 (1977).
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Syn. Alectoria bicolor (Ehrh.) Hoffm.
F: rotkoluppo N: kort trollskjegg S: broktagel
Red-listed in: FN S

Literature: Arup et al., Skyddsvérda lavar i SV Sverige:
158-159 (1997); Botnen & Tensberg, Gunneria 58: 15
(1988); Brodo & Hawksworth 1977: 99-101; Degelius,
Acta Phytogeogr. Suec. 7: 36-44 (1935); Hawksworth,
Lichenologist 1972: 204-209; Kuusinen et al., Mem. Soc.
Fauna Fl. Fenn. 69: 23-25 (1993); Thor & Arvidsson, R6d-
listade lavar i Sverige: 68—69 (1999).

Figs: Hawksworth 1972: Pl. 4: A-B; Holien & Tensberg
2006: 62; Jorgensen & Ryvarden 1970: 6A; Moberg & Hol-
masen 1990: 102.

THALLUS erect or caespitose, rigid, 2—7 cm high, bi-
colorous; basal parts black, apical parts of main bran-
ches as well as spinules greyish brown to olive brown,
shiny. Without distinct main branches, usually with
perpendicular, terete, secondary and tertiary branches,
0.2-0.5 mm diam., numerous perpendicular lateral
spinules. Soralia absent. Pseudocyphellae sparse,
fusiform, brown, plain or slightly raised. APOTHECIA
very rare, to 1 mm diam.; disk dark brown. Spores
globose to broadly ellipsoid, 69 x 4—6 pm. PycNipia
not seen in Nordic material.

Chemistry. Cortex and medulla PD+ red; fumarproto-
cetraric acid.

Habitat. Growing on mossy rock walls and on trees.
The cool and humid microclimate provided by sha-
ded, vertical north-exposed rock faces, often close to
the sea or lakes, seems to be important to this species.

Distribution. Disjunct but
widely distributed spe-
cies. It has decreased or
become extinct in many
old localities. Fa. F: V' U
EH ES Ks. N: Of Ak He
Op Bu Vf'Te AA VA Ro Ho
SF' MR ST NT SNo. S: Sk
Kim Sml HI Bh Dis Vg
Og Nrk Srm Vim Vsm Upl
DIr Gst Hls Mpd Hrj Jmt
V'b. Europe, Africa, Asia,

Bryoria bicolor

North and South America. Suboceanic.

Note. Recognized by the dense growth form and bi-

colorous thallus with numerous third order branches
at right angles. Closely related to B. tenuis, which,
however, lacks tertiary branches and has acute branch
angles. B. smithii is also bicolorous but has spinulose
soralia and lacks fumarprotocetraric acid. Old pseu-
docyphellae of B. bicolor may resemble soralia, but
they are never spinulose.

3. Bryoria capillaris (Ach.) Brodo &
D.Hawksw.

Opera Bot. 42: 115 (1977). — Parmelia jubata var. capil-
laris Ach., Methodus: 273 (1803). — Type: Sweden (H-ACH
1799 lectotype, Brodo & Hawksworth, Opera Bot. 42: 115,
1977).

Syn. Alectoria capillaris (Ach.) Cromb., Alectoria cana
(Ach.) Leight., Alectoria implexa s. auct., Alectoria se-
tacea (Ach.) Motyka, Bryoria setacea (Ach.) Brodo &
D.Hawksw.

D: gra mankelav F: harmaaluppo N: bleikskjegg S:
gra tagellav

Red-listed in: D

Literature: Brodo & Hawksworth 1977: 115-118; Hawks-
worth, Taxon 18: 393-394 (1969); Hawksworth 1972: 209—
213; Holien 1989: 244-247.

Figs: Brodo et al. 2001: 180; Hawksworth 1972: Pl. 4 C;
Hinds & Hinds 2007: 133; Moberg & Holmasen 1990: 103;
Rikkinen 2008: 155; Wirth 1995: 187.

TuaLLUs pendent, to 30 cm long, whitish grey to brow-
nish grey, rarely dark brown; dull to slightly shiny.
Irregularly branched, usually without distinct main
branches, to 0.5 mm diam., angles between branches
mainly acute. Soralia absent to abundant, small, tu-
berculate. Pseudocyphellae fusiform, inconspicuous.
APOTHECIA uncommon, 1-2 mm diam.; disc brown,
becoming convex. Spores ellipsoid to subglobose,
5-9 x 4-6 um. Pycnipia unknown.

Chemistry. Cortex and medulla C+ red or C—, K+
yellow, KC+ red, PD+ yellow; barbatolic acid, so-
metimes alectorialic acid and atranorin. Soralia PD+
red; fumarprotocetraric acid. Apothecia PD+ yellow;
psoromic acid.

Habitat. On both coniferous and deciduous trees,
occasionally on rocks, especially in shaded, humid
spruce forests.
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Distribution. Widespread, becoming rarer towards the
north. D: VJy OJy NJy Fyn Sje Brn. F: A V U EK St
EH ES EP PH PS PK KP
Kn OP PeP Ks KiL SoL
EnL InL. N: Of Ak He Op
Bu VfTe A4 VA Ro Ho
SF MR ST NT SNo NNo
Tr VFi. S: Sk Bl Ol Gtl
Kim SmI HI Bh Dis Vg
Og Nrk Srm Vim Vsm
Upl DIr Gst Hls Mpd
Ang Hrj Jmt Vb Nb AsL
LyL PL LuL. Incomple-
tely circumboreal with
oceanic tendencies. Europe, Macaronesia, Asia, North
America.

Bryoria capillaris

Note. Distinguished by usually ash-grey colour, irre-
gular branching pattern with acute angles between the
main branches and production of barbatolic acid (K+
bright yellow reaction). May be confused with pale
forms of B. implexa, which, however, has different
chemistry, different branching pattern with obtuse
angles and more distinct pseudocyphellae. B. nadvor-
nikiana likewise contains barbatolic acid but has cae-
spitose to subpendent growth form and perpendicular
side branches.

Although B. capillaris is distinguished from other
pendent Bryoria species by its chemistry, it does not
differ from B. chalybeiformis, B. fuscescens, B. im-
plexa, B. lanestris or B. subcana according to DNA
analyses (see also Note under B. fuscescens). How-
ever, the molecular studies suggest that North Ame-
rican and European B. capillaris are two distinct
entities. The result seems to correspond well with dif-
ferences in morphology, as B. capillaris is frequently
sorediate in Europe, while the North American speci-
mens are always esorediate.

4. Bryoria chalybeiformis (L.) Brodo &
D.Hawksw.

Opera Bot. 42: 81 (1977). — Lichen chalybeiformis L., Sp.
Pl 2: 1153 (1753), nom. cons. — TyPE: sine loco, herb. Lin-
naeus (LINN 1273.291, typ. cons.).

Syn. Alectoria jubata var. chalybeiformis (L.) Ach., Alec-

toria chalybeiformis (L.) Gray, Alectoria intricans (Vain.)
Motyka, Bryoria intricans (Vain.) Brodo & D.Hawksw.

D: merk mankelav F: vanuluppo I: jotunskegg N:
flokeskjegg S: klipptagel

Red-listed in: D

Literature: Brodo & Hawksworth 1977: 81-82; Hawks-
worth 1972: 213-216; Krog, Blyttia 29: 161-163 (1971);
Jorgensen et al., Bot. J. Linn. Soc. 115: 290 (1994); Krog,
Lichenologist 12: 243-245 (1980).

Figs: Hansen & Andersen 1995: 17; Hawksworth 1972: Pl.
4 E; Krog et al. 1994: 121.

THaLLUS prostrate to decumbent, to 20 cm long, dark
olivaceous brown to black, shiny. Branching irregular,
sparse, main branches 0.3—2 mm diam., often twisted
and foveolate. Soralia absent or sparse, tuberculate.
Pseudocyphellae absent. APOTHECIA and PYCNIDIA unk-
nown.

Chemistry. Cortex and medulla PD—. Soralia PD+ red;
fumarprotocetraric acid.

Habitat. Typically on rocks at shores or in alpine re-
gions. On soil and on shrubs among tundra vegeta-
tion. Occasionally on trees and lignum.

Distribution. Poorly
known. Widespread ac-
cording to traditional
identifications.  Arctic-
alpine to boreal. D: NJy
AJy VJy Fyn Sjee Brn.
Gr. F: A VU EK St EH
ES EP PH PS PK KP Kn
OP PeP Ks KiL SoL EnL
InL. 1: ISu IVe IMi IAu
INv INo.N: Ak He Op Bu
Te AA VA Ro Ho SF MR
ST SNo NNo Tr VFi OFi. Al: JM Bi Sb. S: Sk SmI Vg
Og Nrk Vim Upl Dlr Hrj Jmt AsL PL LuL TL. Europe,
Asia, North and South America.

Bryaria chalybeiformis

Note. Traditionally recognized by prostrate, stout,
shiny and dark thallus. This habit, however, largely
seems to represent environmental modifications of B.
fuscescens s. lat. and its specific status is uncertain
(see further under B. fuscescens).
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5. Bryoria fremontii (Tuck.) Brodo &
D.Hawksw.

Opera Bot. 42: 136 (1977). — Alectoria fremontii Tuck.,
Amer. J. Arts Sci., ser. 2, 25: 422 (1858). — Type: USA, Ca-
lifornia, Sierra Nevada, ‘camp of Dec. 5-6°, 1845 Frémont
(FH-Tuck. 498 holotype).

Syn. Alectoria tortuosa G.Mert., Bryoria tortuosa (G.Merr.)
Brodo & D.Hawksw., Alectoria fremontii subsp. olivacea
(Rédsdnen) Résédnen, Alectoria olivacea Rasanen, Alectoria
corneliae Gyeln.

F: kanadanluppo N: furuskjegg S: talltagel

Literature: Ahlner, Acta Phytogeogr. Suec. 22: 13-18
(1948); Brodo & Hawksworth 1977: 136-139; Gjerlaug,
Blyttia 45: 69 (1987); Holien, Lichenologist 18: 265-268
(1986); Myllys et al., Graphis Scripta 18: 24-25 (2006);
Velmala et al. 2009: 231-242.

Figs: Brodo et al. 2001: 180 & 185; Holien & Tensberg
2006: 64; Moberg & Holmasen 1990: 103; Rikkinen 2008:
155; Velmala et al. 2009: 239.

TraALLUS pendent, to 60 cm long, yellowish brown or
reddish brown, occasionally pale or blackish brown,
colour may differ within the same specimen, dull or
shiny. Distinctive main branches, to 4 mm wide, of-
ten foveolate and twisted, sometimes flattened, other
branches relatively thin, sometimes with perpendi-
cular side branches. Soralia absent or sparse to abun-
dant, tuberculate, yellowish. Pseudocyphellae sparse
to abundant, elongate or fusiform, white to bright
yellow, colour may vary within the same specimen.
ApoTHECIA rather rare, rarely exceeding 2 mm diam.;
disc becoming convex, covered by a bright yellow
pruina, thalline margin persistent or becoming ex-
cluded. Spores subglobose, 5-8 x 4-5 um. PycNipia
unknown.

Chemistry. C—, K—, KC—, PD—; vulpinic acid, though
often absent from thallus outside soralia, barbatolic
and norstictic acids rarely present.

Habitat. Mostly on old coniferous trees, especially
pine but also on deciduous trees. In open or shady fo-
rests.

Distribution. Common in coniferous inland forests
of northern Fennoscandia, becoming rarer in south.
Abundant in pine forests of Lapland. F: 4 V U EK
St EH ES EP PH PS PK KP Kn OP PeP Ks Kil SoL
EnL InL. N: Of Ak He Op Bu Te Ho SF MR ST NT

SNo NNo Tr VFi OFi.
S: Gtl Kim SmI Og Nrk
Vem Vsm Upl Dlr Gst
Hls Mpd Ang Hrj Jmt Vb
Nb AsL LyL PL Lul TL.
Europe, Asia, Western
North America. Rather
continental.

Note. A polymorphic
species characterized by
twisted, foveolate, of-
ten partly flattened main
branches and finer rather terete secondary branches.
Chemically unique in the genus because of its pro-
duction of bright yellow pigment, i.e. vulpinic acid,
present either in soralia and apothecia or throughout
the thallus including the pseudocyphellae. The earlier
recognized B. tortuosa was recently included in B.
fremontii based on DNA analyses.

Bryaria fremontii

6. Bryoria furcellata (Fr.) Brodo &
D .Hawksw.

Opera Bot. 42: 103 (1977). — Cetraria furcellata Fr., Syst.
Orb. Veg. 1: 283 (1825). — Type: America borealis (UPS ho-

lotype).
Syn. Alectoria nidulifera Norrl.
F: tupsuluppo N: piggskjegg S: néstlav

Literature: Ahlner, Acta Phytogeogr. Suec. 22: 18-22
(1948); Brodo & Hawksworth 1977: 103—107.

Figs: Brodo et al. 2001: 181; Hinds & Hinds 2007: 134;
Moberg & Holmasen 1990: 102; Rikkinen 2008: 155.

THALLUS caespitose, to 8 cm high, pale brown to
brown, shiny. Without distinct main branches, bran-
ches even, to 0.5 mm diam. Soralia frequent, fissural,
sometimes raised, narrower than the branches, white,
with numerous isidioid spinules. Pseudocyphellae ab-
sent. APOTHECIA extremely rare, to 2 mm diam.; disc
pale to reddish brown, concave, becoming convex,
thalline margin thick, often sorediate. Spores broadly
ellipsoid to subglobose, 6—7 x 3—4 um. Pycnipia not
seen in material from the Nordic countries.

Chemistry. Cortex, medulla and soralia PD+ red; fu-
marprotocetraric acid.

Habitat. Mainly on Pinus, also on Picea, less fre-
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quently on other trees or lignum, rarely on rocks.
Characteristic in open pine woodlands on dry soil,
on rock outcrops or in bogs, often abundant on tree
trunks rather than twigs.

Distribution. Common in many provinces of Central
Sweden and Finland and eastern parts of Norway, av-
oiding the west coast, rarer southwards to Smaland.
Northwards rare or absent in forests of northern Lap-
land. F: 4 V' U EK St EH
ES EP PH PS PK KP Kn
OP PeP Ks KiL SoL InL.
N: 9f Ak He Op Bu Te
AA VA Ro Ho SF MR ST
NT SNo NNo Tr VFi OFi.
S: Bl Ol Gtl Kim Sml HI
Bh DIs Vg Og Nrk Srm
Vim Vsm Upl DIr Gst
His Mpd Ang Hrj Jmt Vb
Nb AsL LyL PL LuL TL.
Circumpolar with conti- =
nental tendencies. Europe, Macaronesia, Asia, Ocea-
nia, North and Central America.

Bryoria furcellata

Note. Easily recognized by the spinulose soralia and
caespitose shiny thallus. Specimens with poorly de-
veloped spinules may be confused with B. simplicior,
which is PD— and has greenish-black soralia, which
are broader than the branches.

7. Bryoria fuscescens (Gyeln.) Brodo &
D .Hawksw.

Opera Bot. 42: 83 (1977). — Alectoria fuscescens Gyeln.,
Nyt Mag. Naturvid. 70: 55 (1932). — Tyre: Finland, Tavas-
tia australis, Hollola, 1882 Norrlin, in Nylander & Norrlin,
Lich. Fenn. exs. no. 466a (BP 33.947 lectotype, Motyka,
Fragm. Flor. Geobot. 3:191, 1958).

Syn. Alectoria fuscescens Gyeln., Alectoria jubata auct.,
nom. rejic., Alectoria positiva (Gyeln.) Motyka

D: almindelig mankelav F: tummaluppo I: birkiskegg
N: morkskjegg S: manlav

Red-listed in: I

Literature: Brodo & Hawksworth 1977: 83-86; Haw-
ksworth 1972: 217-222; Holien, Graphis Scripta 3: 139
(1992); Kéarnefelt, Bothalia 17(1): 4748 (1987).

Figs: Brodo etal. 2001: 181; Hawksworth 1972: P1. 5: A-B;
Hinds & Hinds 2007: 135; Holien & Tensberg 2006: 64;

Moberg & Holmasen 1990: 104; Rikkinen 2008: 155; Séru-
siaux et al. 2004: 38; Wirth 1995: 188.

TraALLUS pendent, often prostrate when growing on
rock or soil, to 30 cm long, usually shorter than 20
cm, greyish brown to blackish brown, paler at the
basal portions, sometimes with blackened fragmenta-
tion areas. Irregularly branched, usually without main
branches, angles mainly acute, 0.3-0.5 mm diam.,
sometimes uneven, usully straight, occasionally
twisted and foveolate. Soralia frequent, tuberculate
or fissural. Pseudocyphellae absent, but young soralia
may resemble them. APOTHECIA very rare, to 1.5 mm
diam.; disc brown to dark brown, concave, becoming
convex. Spores ellipsoid, 6-9 x 5 um. Pycnipia unk-
nown.

Chemistry. Cortex and medulla PD+ red, partly PD—,
soralia always PD+ red; fumarprotocetraric acid, some-
times chloroatranorin.

Habitat. On conifers, sometimes on deciduous trees,
lignum, soil and rocks.

Distribution. Apparently common throughout Fen-
noscandia but abundance reduced due to air pollu-
tion. D: SJy VJy OJy NJy
Fyn Sjee Brn. Gr. F: AV
U EK St EH ES EP PH
PS PK KP Kn OP PeP
Ks Kil SoL EnL InL. I:
ISu Ve IAu INv INo. N:
9f Ak He Op Bu Vf Te
AA VA Ro Ho SF MR
ST NT SNo NNo Tr VFi
OFi. Al: Sb. S: Sk Bl Ol
Gtl Klm Smi HI Bh Dls
Vg Og Nrk Srm Vim Vsm
Upl DIr Gst Hls Mpd Ang Hrj Jmt Vb Nb AsL LyL PL
LuL TL. Europe, Africa, Asia, North America.

Bryoria fuscescens

Note. Belongs to a species complex with B. ameri-
cana, B. chalybeiformis, B. glabra, B. lanestris and
B. subcana, characterized by pendent growth form
and PD+ red reaction at least in soralia (fumarproto-
cetraric acid). Species within this group are difficult
to identify because of the extreme variability of the
morphological characters. Furthermore, seemingly
intermediate forms are frequently found. Typical spe-
cimens of B. fuscescens are olive brown, pale at the
base, irregularly branched with narrow branch angles,
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richly sorediate, and both medulla and soralia are PD+
red reaction both in medulla and soralia. For recogni-
tion of other species in this group, see their Notes.

Molecular studies shows that B. americana and B. gla-
bra are distinct species. The systematic position of the
other species, however, is very problematic; the DNA
data suggests that B. chalybeiformis, B. fuscescens, B.
lanestris and B. subcana are conspecific. This group
also includes B. capillaris and B. implexa, which, ho-
wever, chemically differ from the other taxa. If united,
B. chalybeiformis is the oldest name at species level.

8. Bryoria glabra (Motyka) Brodo &
D.Hawksw.

Opera Bot. 42: 86 (1977). — Alectoria glabra Motyka,
Fragm. Florist. Geobot. 6: 448 (1960). — Type: USA, Wash-
ington, Olympic Peninsula, Clallam Co., Hurricane Ridge,
5800 ft, 1950 Brown & Muenscher 129 (US holotype).

F: harsuluppo N: glattskjegg
Red-listed in: F

Literature: Brodo & Hawksworth 1977: 86-88; Holien,
Graphis Scripta 3: 138-139 (1992); Myllys et al., Graphis
Scripta 18: 24 (2006).

Figs: Brodo et al. 2001: 182; Krog et al. 1994: 122.

THALLUS pendent, to 15 cm, brown, sometimes olivea-
ceous brown, occasionally with blackened fragmenta-
tion areas, shiny. Branching regular, without distinct
main branches, even, angles between branches obtuse
and rounded, 0.2—0.4 mm diam. Soralia frequent, usu-
ally fissural, often regularly oval, white. Pseudocyp-
hellae rare, inconspicuous. APOTHECIA and CONIDIO-
MATA unknown in the Nordic countries.

Chemistry. Cortex and medulla PD—. Soralia PD+ red;
fumarprotocetraric acid.

Habitat. Corticolous, es-
pecially on conifers but
also on Betula in humid
spruce forests.

Distribution. Not uncom-
mon in central Norway,
rare in Finland, but insuf-
ficiently known. F: Ks. AL
N: MR ST NT SNo Tr. Eu- O
rope, Asia, North Ameri- %’;
ca (mainly western).

Bryoria glabra

Note. Recognized by the shiny, brown branches with
distinctly U-shaped angles between main branches
and by small, white, fissural, oval to almost round,
PD+ red soralia. When well developed, easily identi-
fied in the field by its rounded appearance. Sometimes
difficult to distinguish from B. implexa, which, how-
ever, is often more pseudocyphellate, has a less regu-
lar branching pattern and mostly different chemistry.
Apparently much overlooked in Europe.

9. Bryoria implexa (Hoffm.) Brodo &
D.Hawksw.

Opera Bot. 42: 121 (1977). — Usnea jubata [unranked] im-
plexa Hoffm., Deutsch. F1. 2: 134 (1796). — TypE: Sine loco
(MW-Hoffm. 8569 neotype, Hawksworth, Taxon 18: 395,
1969).

Syn. Alectoria catharinae Résdnen, Alectoria implexa
(Hoffm.) Nyl., Alectoria pseudofuscescens Gyeln., Alecto-
ria subachariana Gyeln., Alectoria vrangiana Gyeln., Alec-
toria zopfii Asahina, Bryoria friabilis Brodo & D.Hawksw.,
Bryoria vrangiana (Gyeln.) Brodo & D.Hawksw., Bryoria
pseudofuscescens (Gyeln.) Brodo & D.Hawksw.

F: taigaluppo I: galgaskegg N: vrangskjegg S: narr-
tagel

Red-listed in: D I

Literature: Brodo & Hawksworth 1977: 97-98, 118-122,
127-130; Hawksworth, Taxon 18: 395-396 (1969); Holien
1989: 247-258; Krog, Norwegian J. Bot. 26: 180 (1979);
Qiseth & Aarvik, Blyttia 40: 83—84 (1982).

Figs: Holien 1989: 249-251; Holien & Tensberg 2006: 65;
Krog et al. 1994: 123.

TuaLLus pendent, usually less than 25 cm long, usu-
ally pale brown but ranging from very pale to almost
black, occasionally with blackened fragmentation
areas, mostly dull. Branching mainly irregular, wit-
hout distinct main branches, mostly smooth, angles
between the branches mainly obtuse, 0.1-0.3 diam.,
branches sometimes twisted or foveolate. Soralia of-
ten present, tuberculate or fissural. Pseudocyphellae
usually abundant, fusiform or linear, often white and
conspicuous but, sometimes brownish. APOTHECIA
possibly not rare, to 2 mm diam.; disc brown, beco-
ming convex; thalline margin pale. Spores ellipsoid to
subglobose, 4-6 x 3—5 um. PycNipia unknown.
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Chemistry. Chemotype 1: Cortex, medulla and so-
ralia PD+ yellow; psoromic acid. Chemotype 2: Cor-
tex, medulla and soralia K+ red, P + yellow; norstictic
acid. Chemotype 3: Cortex and medulla C+ red, KC+
red; gyrophoric acid. Soralia sometimes PD+ red; fu-
marprotocetraric acid. Chemotype 4: Cortex, medulla
and soralia PD+ red; fumarprotocetraric acid. Che-
motype 5: Cortex and medulla PD-. Soralia PD+ red;
fumarprotocetraric acid. Atranorin sometimes present
in all chemotypes. Apothecia PD+ yellow; psoromic
acid.

Habitat. On coniferous and deciduous trees, rarely on
rocks.

Distribution. Widespread but the dlstrlbutlon of the dif-

ferent chemotypes is very
insufficiently known. D:
Ay Sjee. ¥F: AV U St EH
ESEP PS PK Kn OP PeP
Ks KiL SoL. 1: IVe. N: Of
Ak He Op Bu Vf Te AA
Ro Ho SF MR ST NT SNo
NNo Tr OFi. S: Gtl HI
Bh Srm Vem Upl DIr Gst
His Mpd Ang Hrj Jmt Vb
Nb AsL PL LuL. Europe,

Bryoria implexa

Asia, North America.

Note. A variable species in chemistry and in thallus
colour and differently treated by taxonomists. Morp-
hologically characterized by obtuse angles between
the main branches and the conspicuous pseudocyp-
hellae. See also Note under B. fuscescens.

10. Bryoria lanestris (Ach.) Brodo &
D.Hawksw.
Opera Bot. 42: 88 (1977). — Alectoria jubata var. lanestris

Ach., Lichenogr. Universalis: 593 (1810). — Type: Switzer-
land ("Helvetia”) (H-ACH 1808A holotype).

Syn. Alectoria lanestris (Ach.) Gyeln., Alectoria tenerrima
Motyka

F: hiusluppo N: svartskjegg S: sprodtagel

Literature: Brodo & Hawksworth 1977: 88-90; Haw-
ksworth 1972: 222-224; Holien, Graphis Scripta 3: 139
(1992).

Figs: Brodo et al. 2001: 182; Hawksworth 1972: P1. 5: C-E;
Hinds & Hinds 2007: 137; Krog et al. 1994: 123.

TuaLLus pendent, 5—15 cm long, dark brown to black-
ish brown, dull. Irregularly branched, without distinct
main branches, uneven and brittle, angles between
branches mainly acute, 0.1-0.3 mm diam. Soralia
sparse to abundant, fissural or tuberculate, white,
sometimes pigmented. Pseudocyphellae unknown.
AroTHECIA and PycNIDIA unknown.

Chemistry. Cortex and medulla PD—. Soralia PD+ red;
fumarprotocetraric acid.

Habitat. On conifers, rocks and sometimes on Betula.

Distribution. Insufficiently known, possibly more
common towards the north. Gr. Fa. F: PeP Ks KilL
SoL EnL InL. N: He Op Bu Te Ho ST NT OFi. Al: JM
Sb. S: Gtl Nrk Vim Vsm
Hls Ang Hrj Jmt LyL PL
TL. Europe, Asia, North
America. Continental.

Note. Dark colour, very
fine, uneven, brittle bran-
ches and pigmented so-
ralia are characters dis-
tinguishing this indistinct
species from B. fuscescens : )
and its allies. See also X -
Note under B. fuscescens.

Bryoria lanestris

11. Bryoria nadvornikiana (Gyeln.)
Brodo & D.Hawksw.

Opera Bot. 42: 122 (1977). — Alectoria nadvornikiana Gy-
eln., Acta Fauna F1. Univ., ser. 2, 1: 6 (1932). — Type: Ukrai-
ne (Rossia carp.), Turkul, alt. 1850 m, 1930 Nadvornik,
herb. Servit 17.653 (BP 33953 lectotype, Verseghy, Typen-
Verzeichnis Flechtensamml.: 123, 1964).

Syn. Alectoria altaica (Gyeln.) Rasdnen, Alectoria spinu-
losa Ahlner, nom. nud.

F: aarniluppo N: sprikeskjegg S: violettgra tagellav
Red-listed in: FN S

Literature: Ahlner, Acta Phytogeogr. Suec. 13: 27-38
(1940); Acta Phytogeogr. Suec. 22: 11-12, 148—150 (1948);
Brodo & Hawksworth 1977: 122—-125; Hermansson, Ho-
tade och sillsynta vixter i Dalarna: 439-468 (2008); Holien
1989: 256-257; Kuusinen, Graphis Scripta 4: 78-80 (1992);
Oldhammer, Svensk Bot. Tidskr. 85: 33-38 (1991); Thor &
Arvidsson, Rodlistade lavar i Sverige: 70-71 (1999).



34 NORDIC LICHEN FLORA Vol. 4 Parmeliaceae

Figs: Brodo et al. 2001: 183; Holien & Tensberg 2006: 65;
Moberg & Holmasen 1990: 104.

THALLUS basal parts caespitose, apical parts pendent,
to 20 cm long, pale greyish to pale brown, sometimes
dark brown, usually with a pink or violet hue, basal
portions sometimes blackened, blackened fragmenta-
tion regions occasionally in whole thallus. Branching
isotomic dichotomous, towards the base with obtuse
angles, distinct main branches towards the apices
with acute angles, small lateral, perpendicular, spi-
nulose branches sparse to abundant. Soralia sparse to
abundant, tuberculate, white to greenish white. Pseu-
docyphellae usually present, white, inconspicuous.
APOTHECIA rare, to 2 mm diam.; disc brown, becoming
convex. Spores ellipsoid to subglobose, 5—7 x 3—4
pm. Pycnipia not seen in Nordic material.

Chemistry. Cortex and medulla C+ red or C—, K+
yellow, KC+ red, PD+ yellow; alectorialic and bar-
batolic acids, sometimes atranorin. Soralia PD+ red;
fumarprotocetraric acid.

Habitat. Especially on Picea, but also on Pinus and
Betula, sometimes on rock faces. An old forest indi-
cator.

Distribution. Widely distributed but absent from large
areas in the south, the north and along the west coast.

Locally common in SE
Norway and Central Swe-
den, especially in Dalarna
and Viérmland, in Fin-
land very scarce. F: 4 V'
U ES EP PH PS PK KP
Kn PeP. N: Of Ak He Op
Bu VfTe AA VA Ro Ho SF
MR ST NT SNo. S: Dis Vg
Og Srm Vim Vsm Upl Dlr
Gst Hls Mpd Ang Hrj Jmt k@

Vb Nb AsL LyL PL Lul.
Europe, Africa, Asia, Hawaii, North America.

Bryaria nadvornikiana

Note. Characterized by the short lateral branches, the
slightly violet colour and the presence of barbatolic
acid. Saxicolous specimens are usually darker, more
prostrate and richly branched than those growing on
trees. May sometimes be confused with B. capillaris,
which is typically pale grey, and pendent and lacks
short lateral branches. Easily recognized species,
even if the growth form varies from almost erect to
pendent.

12. Bryoria nitidula (Th.Fr.) Brodo &
D.Hawksw.

Opera Bot. 42: 107 (1977). — Bryopogon jubatum var. ni-
tidulum Th.Fr., Nova Acta Reg. Soc. Sci. Upsal., ser. 3, 3:
25 (1860). — Type: Norway, Ost-Finnmark, Varanger, Klub-
ben, 1857 Th. Fries (UPS lectotype, Brodo & Hawksworth,
Opera Bot. 42: 107, 1977).

Syn. Alectoria irvingii Llano, Alectoria nitidula (Th.Fr.)
Vain. Alectoria lanea auct.

F: kiiltoluppo I: glitskegg N: lappskjegg S: glanstagel
Red-listed in: FN S

Literature: Ahlner, Natur i Angermanland och Medelpad:
191 (1953); Brodo & Hawksworth 1977: 107—109; Granbo,
Svensk Bot. Tidskr. 96: 130-137 (2002); Hakulinen, Ann.
Bot. Fenn. 3: 180-181 (1966); Hawksworth 1972: 228-231;
Moberg & Thor, Graphis Scripta 5: 40 (1993); Thor & Ar-
vidsson, Rodlistade lavar i Sverige: 72-73 (1999); Tens-
berg et al., Sommerfeltia 23: 40—42 (1996).

Figs: Brodo et al. 2001: 183; Hansen & Andersen 1995: 17,
Hawksworth 1972: P1. 6 C-D.

THALLUS erect to caespitose, occasionally prostrate, to
8 cm high, uniformly brown to dark brown to black,
basal parts sometimes darker or dying, shiny. Main
branches distinct, rigid, lateral spinules abundant. So-
ralia absent. Pseudocyphellac usually present, plane
to slightly raised, elongate to fusiform, to 0.5 mm
long, brownish to dark brown or black. ApoTHECIA and
Pvycnipia unknown.

Chemistry. Cortex and medulla PD+ red; fumarproto-
cetraric acid.

Habitat. On the ground or on rocks in exposed habi-
tats at or above timberline. In Sweden on top of expo-
sed coastal rocks.

Distribution. Very rare
and scattered in northern
Fennoscandia. ~ Probably
retreating as it has not
been recollected in recent
time in many of its for-
mer localities. Gr. Fa. F:
SoL InL. N: MR ST OFi.
S: Ang. Scattered arctic to
hemiarctic in the Northern
Hemisphere. Europe, Asia, e
North America. ) :

Bryoria nitidula
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Note. Recognized by the dark colour, the dark pseu-
docyphellae and the lateral spinules. Not easily mis-
taken for any other erect Bryoria species. B. bicolor,
B. smithii and B. tenuis are bicolorous while the uni-
coloured B. furcellata and B. simpicior are sorediate
and corticolous.

13. Bryoria simplicior (Vain.) Brodo &
D.Hawksw.

Opera Bot. 42: 109 (1977). — Alectoria nidulifera f. sim-
plicior Vain., Medd. Soc. Fauna Fl. Fenn. 6: 115 (1881).
— Tyre: Finland, Lapponia inarensis, Inari, Paatsjoki (out-
flow), 1878 Vainio (TUR-V 1067 lectotype, Brodo & Haw-
ksworth, Opera Bot. 42: 109, 1977).

Syn. Alectoria simplicior (Vain.) Lynge, Alectoria nana
Motyka

F: lapinluppo I: kvistaskegg N: buskskjegg S: bjork-
tagellav

Red-listed in: I

Literature: Ahlner, Acta Phytogeogr. Suec. 22: 29-33, 165—
169 (1948); Brodo & Hawksworth 1977: 109-112.

Figs: Hansen & Andersen 1995: 18; Moberg & Holmésen
1990: 105.

THALLUS caespitose, to 5 cm high, dark brown to
blackish brown, shiny. Without distinct main bran-
ches, angles between the branches acute, lateral spi-
nules common. Soralia frequent, fissural, broader than
the branches, usually greenish black. Pseudocyphel-
lae absent. APOTHECIA and PYCNIDIA unknown.

Chemistry. C—, K—, KC—, PD—; sometimes fatty acids.

Habitat. On twigs and branches of trees, especially
Betula (e.g. in the mountain birch woodlands below

timberline) and Pinus,
sometimes on Picea and
lignum, rarely on rocks.

Distribution. Very com-
mon in northern Norway,
Sweden and Finland,
rare in the south. Rare
in Iceland. Gr. F: (V) St
EP PK KP Kn OP PeP
Ks Kil. SoL EnL InL. 1:

IAu. N: Ak He Op Bu Te
AA VA Ro Ho SF MR ST

Bryoria simplicior

NT SNo NNo Tr VFi OFi. S: Vg Vekm Dlr Hls Mpd
Ang Hrj Jmt Vb Nb AsL LyL PL LuL TL. Europe, Asia,
North America. Circumboreal.

Note. Recognized by the greenish black soralia, which
are broader than the branches. May be confused with B.
furcellata specimens with poorly developed spinules in
soralia. However, in B. furcellata the soralia are PD+
red and narrower than the branches.

14. Bryoria smithii (Du Rietz) Brodo &
D .Hawksw.

Opera Bot. 42: 152 (1977). — Alectoria smithii Du Rietz,
Ark. Bot. 20A (11): 15 (1926). — Type: China, Prov. Sichuan
(Sze-shu’an), regio boreo-occidentalis, inter Tsago-gomba
et Tamba, 4000 m, 1922 Smith 5025b (UPS lectotype, Jor-
gensen & Ryvarden, Arbok Univ. Bergen, mat.-nat. ser.
1969(10): 7, 1970).

Syn. Alectoria berengeriana (A.Massal. ex Stizenb.) Gy-
eln., Alectoria bicolor subsp. smithii (Du Rietz) Rédsdnen

F: piikkiluppo N: piggtrollskjegg S: stiftbroktagel
Red-listed in: FN S

Literature: Ahlner, Acta Phytogeogr. Suec. 13: 32 (1940);
Arup et al., Skyddsvirda lavar i SV Sverige: 159 (1997);
Brodo & Hawksworth 1977: 152; Hawksworth 1972:
246-249; Jorgensen & Ryvarden, Arbok Univ. Bergen,
mat.-nat. ser. 1969(10): 3—7 (1970); Kuusinen et al., Mem.
Soc. Fauna Fl. Fenn. 69: 24-25 (1993); Thor, Svensk Bot.
Tidskr. 94: 157 (2000); Thor & Arvidsson, Rddlistade lavar
i Sverige: 74-75 (1999); Tonsberg et al., Sommerfeltia 23:
42-44 (1996).

Figs: Hawksworth 1972: P1. 8: B, D; Jorgensen & Ryvarden
1970: 6, B.

TuaLLus erect, 4—7 cm high, bicolorous, basal parts
brownish black to black, apical parts pale brown to
brown, shiny. Main branches distinct and coarse, with
some tertiary branches, short lateral spinules between
the branches common. Soralia fissural, concave to
plane, with isidioid spinules. Pseudocyphellae absent,
but young or poorly developed soralia may resemble
them. APoTHECIA and PYCNIDIA unknown.

Chemistry. No secondary substances (by TLC).

Habitat. On rocks and boulders, rarely on trees in hu-
mid habitats.
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Distribution. Rare, suboceanic in southern Finland, Nor-
way and Sweden. F: 4 V EH Ks. N: Ak Bu VfAA VA Ro
Ho SF. S: Sml (exctinct?)
(HI) Og (Srm) (Upl). Eu-
rope, Asia, Hawaii.

Note. The isidioid sora-
lia, the coarser habit, the
different branching pat-
tern and the lack of fu-
marprotocetraric acid se-
parate this species from
other bicolorous Bryoria
species, i.e. B. bicolor
and B. tenuis.

Bryoria smithii

15. Bryoria subcana (Nyl. ex Stizenb.)
Brodo & D.Hawksw.

Opera Bot. 42: 91 (1977). — Alectoria prolixa var. subcana
Nyl. ex Stizenb., Ann. Naturhist. Mus. Wien 7: 129 (1892).
— Type: Scotland, 1875 Crombie (H-NYL 35835 lectotype,
Hawksworth, Lichenologist 5: 249, 1972).

Syn. Alectoria subcana (Nyl. ex Stizenb.) Gyeln., Alectoria
haynaldii Gyeln.

F: kalvasluppo N: graskjegg S: blektagel
Red-listed in: D

Literature: Brodo & Hawksworth 1977: 91-92; Christian-
sen et al., Bot. Tidsskr. 74: 91-92 (1979); Goffinet, Dumor-
tiera 51: 19-21 (1992); Hawksworth 1972: 248-252; Ho-
lien, Graphis Scripta 3: 94-96 (1991); Graphis Scripta 3:
139 (1992); Schmull et al., Lichenologist 34: 87—88 (2002).

Figs: Hawksworth 1972: P1. 8: A-B; Sérusiaux et al. 2004:
39.

TuaLLus pendent, to 20 cm long, whitish grey to grey-
ish brown, basal parts often brownish, dull. Branching
irregular, fairly dense, without distinct main branches,
angles between branches acute to obtuse, branches of-
ten delicate, 0.15-0.3 mm diam. Soralia tuberculate
or fissural. Pseudocyphellae sparse, inconspicuous.
APOTHECIA rare, to 2 mm diam.; disc brown, plane,
becoming convex. Spores ellipsoid, 69 x 4-5 um.
Pycnipia uncommon, usually aggregated, black and
shiny.

Chemistry. Cortex, medulla and soralia PD+ red; fu-
marprotocetraric acid.

Habitat. On both coniferous and deciduous trees and
on mossy rock faces.

Distribution. Very insuf-
ficiently known. Ocea-
nic. D: VJy OJy. F: AV
U EK St EH ES EP PK
KP Kn OP PeP. N: Op
Bu Vf Te VA Ro Ho SF
MR ST NT SNo Tr. S:
Sk Kim Bh Upl Dlr Jmt.
Europe, Asia, western
North America.

Bryoria subcana

Note. Recognized by the pale colour and strong PD+
red reaction in the cortex. According to DNA data po-
tentially conspecific with B. capillaris, B. chalybei-
formis, B. fuscescens, B. implexa and B. lanestris. See
also Note under B. fuscescens.

16. Bryoria tenuis (E.Dahl) Brodo &
D .Hawksw.

Opera Bot. 42: 112 (1977). — Alectoria tenuis E.Dahl, Med-
del. Grenland 150(2): 144 (1950). — Type: Greenland, Julia-
nehéb (Quaqortoq) District, Igalikfjord, Eqaluit, 1937 Dahl
(O holotype).

F: hentoluppo N: langt trollskjegg S: langt broktagel
Red-listed in: FN S

Literature: Brodo & Hawksworth 1977: 112-114; Her-
mansson, Hotade och séllsynta vaxter i Dalarna: 468—471
(2008); Jorgensen, Svensk Bot. Tidskr. 66: 199-200 (1972);
Jorgensen & Ryvarden, Arbok Univ. Bergen, mat.-nat. ser.
1969(10): 7-9 (1970); Myllys et al., Graphis Scripta 18:
25-26 (2006); Thor & Arvidsson, Rédlistade lavar i Sve-
rige: 76—77 (1999).

Figs: Brodo & Hawksworth 1977: 112; Hermansson 2008:
468; Jorgensen & Ryvarden 1970: 6, C.

THALLUS erect, sometimes becoming pendent, to 4—7
cm long, bicolorous, basal parts black, apical parts
pale brown to brown, shiny. Main branches distinct,
thin, tertiary branches absent or poorly developed,
angles between the branches acute, lateral spinules
sometimes present. Soralia absent. Pseudocyphellae
dark and inconspicuous. APOTHECIA rare, to 1.5 mm
diam.; disc yellowish brown to reddish brown, con-
cave to convex. Spores subglobose to ellipsoid, 7-10
x 5-7 pum. PycNipia unknown.
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Chemistry. Cortex and medulla PD+ red; fumarproto-
cetraric acid.

Habitat. On rocks or on branches of trees in humid
habitats.

Distribution. Rare, mainly
in coastal Norway. Gr. F:
Kn.N: Ak He Op Bu Vf Te
VA Ro Ho SF MR ST NT
SNo VFi.S: Vem Dlr. Eu-
rope, Asia, North Ame-
rica. Oceanic.

Note. Closely related to
B. bicolor, but lacks ter-
tiary branches and has
acute branch angles. For differences with B. smithii,
see that species. The Scandinavian material on rocks
is closely similar to the saxicolous type from Green-
land, but the often finer, longer, hanging thalli on trees
in humid forests are morphologically more similar to
Bryoria asiatica (DR) Brodo & D.Hawksw., a matter
that needs further studies.

Bryoria tenuis

Cetraria
A. Thell & I. Kéarnefelt

Cetraria Ach.

Methodus: 292 (1803). — Tyee: Cetraria islandica (L.) Ach.
Syn. Coelocaulon Link

I: fjallagros S: islandslavar

Literature: Albertson, Acta Phytogeogr. Suec. 20: 221-222
(1946); Brodo et al., Lich. N. Am.: 213-215 (2001); Kérne-
felt, Opera Bot. 46: 1-150 (1979); Kéarnefelt et al., P1. Syst.
Evol. 183: 113-160 (1992); Kérnefelt et al., Bryologist 96:
396-399 (1993); Mattsson, Svensk Bot. Tidskr. 82: 29-30;
Bryologist 94: 261-269 (1991); Poelt & Vézda, Bibl. Li-
chenol. 16: 126—134 (1981); Thell et al., Folia Cryptog.
Estonica 36: 95-106 (2000); Thell et al. Lichenologist 41:
502-503 (2009).

TuarLus foliose to fruticose, erect, greyish to green-
ish brown to blackish. Lobes narrow, often terete and
almost isodiametric to broad and dorsiventral, some-
times canaliculate. Cortex paraplechtenchymatous,
in some species overlaying a prosoplectenchymatous
layer. Soralia rare. Pseudocyphellac common, often

conspicuous. AscoMATA apothecia, zeorine, = margi-
nal, rare in some species. Asci clavate, of Lecanora-
type, usually 8-spored. Spores simple, ellipsoid, co-
lourless. Conipiomata pycnidia, blackish, immersed
in marginal projections. Conidia fusiform, citriform,
rarely dumbbell-shaped. PHOTOBIONT Asterochloris or
Trebouxia.

Chemistry. Fumarprotocetraric, lichesterinic and pro-
tolichesterinic acids.

Note. The genus is a characteristic element in arctic
and boreal vegetation in the northern hemisphere.
A few species also occur in cold areas of the south-
ern hemisphere. The seven species occurring in the
Nordic countries could be divided into three groups:
the erect, rather high, foliose C. ericetorum and C. is-
landica; the low, narrowly foliose or fruticose C. acu-
leata, C. muricata, C. nigricans and C. odontella and
the small, cusion-like, foliose C. sepincola. The latter
differs from other Cetraria species by having dumb-
bell-shaped instead of fusiform conidia and does not
belong to Cetraria s. str.

1. Thallus foliose or fruticose, erect; on the ground........ 2

— Thallus foliose, forming small cusions; on twigs
............................................................... 8. C. sepincola

2. Thallus fruticose; branches more or less isodiametric

Thallus erect foliose; branches dorsiventral................. 4
3. Forming irregular tufts; pseudocyphellae distinct

................................................................. 1. C. aculeata
— Forming cushion-shaped tufts; pseudocyphellae

TINULE .o 5. C. muricata
4. Ciliarare, to c. 0.5 mm long; pycnidia projections
COMUITION ..ottt st 5
— Cilia common, 0.5-2 mm long; pycnidia projections
short and rare .........cccoceeveenceincnecncnnns 6. C. nigricans
5. Lobes 1-10 mm wide, sparsely branched with small
lateral branches...........cocceveriiinciinienieincccceee 6

— Lobes very narrow, to 1 mm wide; irregularly and
frequently branched; cushion-shaped tufts
............................................................... 7. C. odontella
6. Pseudocyphellae marginal and laminal, most
frequent on the lower surface ..........cccceeeeenincccnennne. 7
— Pseudocyphellae mainly as a continuous line
along the margins of the lower surface
............................... 2. C. ericetorum subsp. ericetorum
7. Lobes canaliculate to subtubular; edges often fused;
margins without a distinct ledge
................................ 3. C. islandica subsp. crispiformis
— Lobes slightly canaliculate to flat; edges not fused;
margins with a distinct ledge
..................................... 3. C. islandica subsp. islandica
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1. Cetraria aculeata (Schreb.) Fr.

Syst. Orb. Veg.: 239 (1825). - Lichen aculeatus Schreb.,
Spic. Fl. Lips.: 125 (1771). Type: Icon in Dillenius, Hist.
Musc.: tab. 17, fig. 31 B, 1742 (lectotype, Laundon, Liche-
nologist 16: 216, 1984); without locality, corresponding
specimen in Herb. Dillenius (OXF epitype, Thell & Kérne-
felt, Nordic Lichen Flora 4: 139. 2011).

Syn. Cetraria racemosa (Lynge) Qvstedal, Coelocaulon
aculeatum (Schreb.) Link, Cornicularia aculeata (Schreb.)
Ach., Cornicularia tenuissima (L.) Risénen

D: grubet tjornelav F: hietaokajékéla I: sandkraeda N:
groptagg S: hedlav

Literature: Karnefelt, Opera Bot. 86: 51-62 (1986); Kérne-
felt et al. 1993: 399; Thell et al. 2000: 95-106; Thell et al.,
Mycol. Progr. 1: 349 (2002); Qvstedal et al., Sommerfeltia
33: 132 (2009).

Figs: Brodo et al. 2001: 215; Hinds & Hinds 2007: 144;
Krog et al. 1994: 174; Moberg & Holmasen 1990: 79; Séru-
siaux et al. 2004: 41; Wirth 1995: 269.

TrHALLUS fruticose, erect, often forming more or less
aggregated tufts, to 8 cm high, richly dichotomously
branched, brown to dark brown, basal portions usu-
ally reddish, rather glossy. Branches mainly terete, ir-
regular, more or less isodiameteric, 0.3—2 mm wide,
hollow or with rather loose medullary hyphae. Soralia
rare. Pseudocyphellae common and distinct, to 1 mm
long, white, somewhat depressed (often in deep pits).
APOTHECIA + rare, to 5 mm diam.; disc concolorous
with the thallus. Spores ellipsoid, 5.5-6.5 x 2.5-3.5
pm. Pycniia blackish, immersed in short, marginal
projections. Conidia fusiform, 5 x 1.5 um.

Chemistry. Cortex C—, K—, KC—, PD-. Medulla C—,
K-, KC—, PD—; lichesterinic and protolichesterinic
acids, occasionally minor amounts of nephrosterinic
and isonephrosterinic acids (by HPLC).

Habitat. On the ground or on soil over rocks in dry
and sunny localities, on acid as well as more basic
substrates.

Distribution. Fairly common in central Sweden, SW
Finland, and along the south coast of Norway, but de-
creasing towards the north where the inland localities
are very scarce. D: NJy OJy VJy SJy Fyn Sjce Brn. Gr.
Fa. F: 4 VU EK St EP PH PS PK KP Kn OP PeP Ks
SoL EnL InL. 1: ISu IVe IMi IAu INv INo. N: Of Ak He
Op Bu Vf Te AA VA Ro Ho SF MR ST NT SNo NNo

Tr VFi OFi. Al: JM Bi Sb. S: Sk Bl Ol Gtl Klm Sml
HI Bh DIs Vg Og Nrk Srm Vem Vsm Upl DIr Gst Hls
Mpd Ang Hrj Jmt Vb Nb
AsL PL LuL TL. Almost
cosmopolitan, occur-
ring in all bio-climatic
zones, except tropical,
in all continents. Most
common in temperate
areas and with slight
oceanic preferences. In
Europe most frequent in
the western part, inclu-
ding the British Isles and
northern Atlantic islands.

Cetraria aculeata

Note. A variable species sometimes difficult to sepa-
rate from the slightly smaller and more densely bran-
ched C. muricata, which has smaller pseudocyphel-
lae, hardly visible without a lens.

2. Cetraria ericetorum Opiz subsp. erice-
torum

Seznam: 173 (1852). — Type: Svecia [Sweden], Swartz (H-
ACH 1523B lectotype, Karnefelt, Opera Bot. 46: 75, 1979).

Syn. Cetraria crispa (Ach.) Nyl., Cetraria islandica var.
crispa Ach., Cetraria tenuifolia (Retz.) R.Howe

D: smal kruslav F: pikkuhirvenjdkild N: smal is-
landslav S: smal islandslav

Literature: Ahti, Ann. Bot. Fenn. 1: 19 (1964); Kérnefelt
1979: 75-82; Kristinsson, Bryologist 72: 344-357 (1969).

Figs: Kérnefelt 1979: 10, E-F, 77, Moberg & Holmasen
1982: 75; Wirth 1995: 265.

TuaLLus fruticose, erect, often forming rather dense
tufts, to 3—8 cm high, dichotomously branched, more
frequently in apical parts. Lobes narrow, canalicula-
te, to subtubular, glossy, 1-2 mm wide; apothecia-
bearing lobes considerably broader and flat. Lower
(outer) surface brown to dark brown, the middle parts
often lighter, the basal portions reddish. Upper surfa-
ce concolorous with the lower, but usually somewhat
darker in upper parts. Marginal, pycnidia-bearing pro-
jections common, rarely longer than 0.5 mm. Soralia
rare or absent. Pseudocyphellae marginal, rarely lami-
nal, £ common, often more or less continuous along
the margin of the lower surface, or as irregular dots.
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APOTHECIA submarginal, usually close to tips of broad
lobes, + rare, to 10 mm diam.; disc concolorous with
the thallus. Spores ellipsoidal, 5-9 x 2—4 um. Pyc-
NIDIA immersed in marginal projections, dark brown,
mostly empty. Conidia fusiform, 6-7.5 x 1 um.

Chemistry. Cortex C—, K—, KC—, PD-. Medulla C—,
K-, KC—, PD—; lichesterinic and protolichesterinic
acid.

Habitat. Growing mainly on the ground in open, dry,
and + acid situations.

Distribution. Amphi-atlantic, boreal-alpine, most
common in northern boreal Fennoscandia. D: NJy Sjcee
Brn. Gr. F: A V' U EK St EH ES EP PH PS PK KP Kn
OP PeP Ks KiL SoL EnL InL. I: TAu INo. N: Of Ak
He Op Bu VfTe AA VA Ro Ho SF MR ST NT SNo NNo
Tr VFi OFi. Al: Sb. S: Sk Bl Ol Gtl Klm SmI HI Bh
DIs Vg Og Nrk Srm Vim Vsm Upl DIr Gst Hls Mpd
Ang Hrj Jmt Vb Nb AsL
PL LuL TL. Known east-
wards to the Ural Moun-
tains and southwards to
northern Italy. Rare out-
side Europe, with scatte-
red localities in northeas-
tern North America and
an isolated occurrence in
westernmost  Mongolia. -4 J
However, subsp. reti- @ 4’““./
culata (Rasénen) Kirne-
felt is vicarious in North America and subsp. patago-
nica Kérnefelt in Patagonia.

Cetraria ericetorum

Note. Easily distinguished from its closest relative C.
islandica, at least when typical, by the narrower lobes
and the marginal pseudocyphellae.

3. Cetraria islandica Ach.

Methodus: 293 (1803). — Lichen islandicus L., Sp. PL. 2:
1145 (1753). — Tyee: (LINN 1273.97 lectotype, Howe, Bull.
Torrey Bot. Club 39: 201 (1912).

D: islandsk kruslav N: islandslav S: islandslav

subsp. islandica
F: isohirvenjékald I: fjallagros

Literature: Fries, Lich. Scand.: 98 (1871); Kérnefelt 1979:

98-107; Kristinsson, Bryologist 72: 344-357 (1969); Ku-
jala, Commentat. Inst. Forest. Fenn. 59: 103 (1964).

Figs: Brodo et al. 2001: 218; Hansen & Andersen 1995: 20;
Kirnefelt 1979: 14 B-C, 100, 102-103; Rikkinen 2008: 65
Sérusiaux et al. 2004: 41; Wirth 1995: 267.

TraLLus foliose, erect, very variable, often forming
rather dense tufts, 36 c¢cm high, occasionally to 12
cm, dichotomously branched with fairly long lateral
branches, glossy. Lobes to 10 mm wide, fertile lobes
to 45 mm, almost flat to canaliculate, forming rather
broad subtubular branches, smooth or often slightly
ridged or wrinkled. Lower (outer) surface brown to
dark brown to greyish green, basal parts reddish,
smooth or slightly ridged. Upper surface concolorous
with the lower or slightly darker. Pycnidia-bearing
projections present along the margins, common to
rare, to 1 mm long. Soralia rare, laminal or marginal,
to 1 mm long. Pseudocyphellae rather common, for-
ming elongate, irregular, distinctive white spots on
the surface and the margins. APOTHECIA + common, to
20 mm diam.; disc concolorous with the lobes. Spores
ellipsoidal, 6-10 x 3.5-5 um. PycNipia immersed in
marginal projections, dark brown, mostly empty. Co-
nidia fusiform, 6-7 x 1 mm.

Chemistry. Cortex C—, K—, KC—, PD-. Medulla C—,
K+ orange yellowish, KC—, PD— or PD+ orange red;
fumarprotocetraric, lichesterinic and protolichester-
inic acid.

Habitat. On the ground in open, dry, + acid situations,
locally very common, occasionally dominating the
vegetation, rarely on twigs of small trees and shrubs.

Distribution. Present in the whole Nordic area. Very
common in open boreal forests and rock outcrops,
where most fertile specimens are seen. Sometimes in
rather mesic and shaded
forests, also on grass-
lands, bogs, and sand
dunes. D: NJy 9Jy VJy
SJy Fyn Sjce Brn. Gr. Fa.
F: AV UEK St EH ES
EP PH PS PK KP Kn OP
PeP Ks Kil SoL EnL InL.
I: ISu Ve IMi IAu INv
INo. N: 9f Ak He Op Bu
Vf Te A4 VA Ro Ho SF
MR ST NT SNo NNo Tr

Catraria islandica
subsp. islandica
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VFi OFi. Al: JM Bi Sb. S: Sk Bl Ol Gtl KIm SmI HI
Bh DIs Vg Og Nrk Srm Vim Vsm Upl Dlr Gst Hls Mpd
Ang Hrj Jmt Vb Nb AsL LyL PL LuL TL. Northern
circumpolar, but absent or rare in large areas in central
and eastern Canada and Greenland, or less abundant
than subsp. crispiformis or Cetraria laevigata Rass.,
a closely related species. In the Far East the species is
represented by subsp. orientalis (Asahina) Karnefelt
and in the Southern Hemisphere by subsp. antarctica
Kérnef.

Note. C. islandica subsp. islandica and subsp. cris-
piformis differ in the branching pattern and general
appearance of the lobes. In subsp. islandica the side
lobes are longer and fewer, the main lobes are often
flatter, and the pseudocyphellae larger. The predomi-
nantly laminal pseudocyphellae in C. islandica is the
best distinguishing character towards C. ericetorum.

It is primarily subsp. islandica that has been used for
folk medicine, cattle forage, human emergency food
or production of alcohol.

subsp. crispiformis (Risdnen) Kérnefelt

Opera Bot. 46: 94 (1979). — Cetraria islandica var. crispi-
formis Ridsédnen, Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo
18(1): 19 (1943). — Type: Russia, Murmansk Region, Lap-
ponia petsamoénsis, Petsamo, Kervanto, Lupuniemi, 1938
Résidnen (H lectotype, Karnefelt, Opera Bot. 46: 94, 1979).

F: sirohirvenjdkéla I: klbungur

Literature: Fries, Lich. Scand.: 98 (1871); Kérnefelt 1979:
94-98; Kristinsson, Bryologist 72: 344-357 (1969).

Figs: Brodo et al. 2001: 217; Holien & Tensberg 2006: 35;
Kérnefelt 1979: 11 F, 95.

TuaLLus fruticose, erect, often forming rather dense
tufts, 3—10 cm high, dichotomously branched, with
short lateral branches. Lobes rather narrow, canali-
culate, 1-5 mm wide, glossy. Lower (outer) surface
brown to dark brown to pale greenish, basal parts red-
dish, pitted and ridged. Upper surface concolorous
with the lower but smoother. Marginal, pycnidia-bea-
ring projections along the margins common, to | mm
long. Soralia not observed. Pseudocyphellae rather
common, as irregular white spots on the surface, ra-
rely on the margins of the lower surface. APOTHECIA
very rare, to 20 mm diam.; disc concolorous with the
thallus. Spores not observed. Pycnipia terminal on

projections, dark brown, mostly empty. Conidia fusi-
form, 67 x 1 um.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C—,
K+ orange yellowish, KC—, PD— or PD+ orange red,
fumarprotocetraric, lichesterinic and protolicherster-
inic acid.

Habitat. On the ground, occasionally together with
subsp. islandica, in open, dry, + acid situations.

Distribution. Circumpolar with oceanic preferrances.

D: NJy 9Jy VJy SJy Fyn Sjee Brn. Gr. Fa. F: A V

U EK St EH ES EP PH PK KP Kn OP PeP Ks KiL

SoL EnL InL. 1: ISu IVe [efo]e]
, «f;ﬂ;;;m

IMi TAu INv INo. N: @f 2)Is S,M?N 1

Ak He Op Bu Vf Te AA |*

VA Ro Ho SF MR STNT | .ff

2

SNo NNo Tr VFi OFi.
Al: JM Bi Sb. S: Sk Bl
Ol Kim Bh Vg Og Nrk
Srm Vim Vsm Upl Dlr
Ang Hrj Jmt Vb AsL PL
Lul TL. Southwards to
central North America
and the Alps, however,
rare in central Alps.

Cetraria islandica
subsp. crispiformis

Note. See Note of subsp. islandica.

4. Cetraria muricata (Ach.) Eckfeldt

Bull. Torrey Bot. Club 22: 240 (1895). — Lichen muricatus
Ach., Lichenogr. Suec. Prodr.: 214 (1799 “1798”). — TypE:
Svecia (H-ACH 1865A lectotype, Kirnefelt, Opera Bot. 86:
68, 1986).

Syn: Coelocaulon muricatum (Ach.) J.R.Laundon, Corni-
cularia muricata (Ach.) Ach.

D: tue-tjornelav F: pikkuokajakdld I: melakracda N:
busktagg S: tuvad hedlav

Literature: Kérnefelt 1986: 68-73; Karnefelt et al. 1993:
400.

Figs: Hansen & Andersen 1995: 34; Holien & Tensberg
2006: 35; Krog et al. 1994: 174; Wirth 1995: 269.

TuaLLus fruticose, erect, forming dense, cushion-
shaped tufts, to 5 cm high, brown to brownish black,
+ glossy, densely dichotomously branched. Branches
mainly terete, irregular, more or less isodiametric, hol-
low or with rather loose medullary hyphae. Main axes
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0.3-0.5 mm wide, side branchlets 0.1-0.3 mm wide,
anastomosing and smooth. Soralia rare. Pseudocyphel-
lae scattered, commoner on the side branches, to 0.3
mm long, flat to slightly depressed. Spinules scattered,
0.5—1 mm long. APOTHECIA + common, to 8§ mm diam.;
disc concolorous with the thallus. Spores ellipsoid,
5.5-6.5 x 2.5-3.5 um. Pycnipia blackish, terminal on
short projections. Conidia fusiform, 5-6 x 1-1.5 pm.

Chemistry. Cortex C—, K—, KC—, PD-. Medulla C—,
K-, KC—, PD—; lichesterinic and protolichesterinic
acid.

Habitat. On the ground in sunny localities, most fre-
quently on acid substrates but also on calcareous soil
in heaths and steppes.

Distribution. Temperate to arctic, common in parts
of Denmark, southern Sweden, southern Norway and
SW Finland, but otherwise rare to scattered. D: NJy
AaJy VJy SJy Fyn Sjee Brn. Gr.Fa. F: A VU EK St EH
ES EP PH PS PK KP OP PeP Ks SoL EnL InL. 1: 1Su
Ve IMi IAu INv INo. N: Of Ak He Op Bu VfTe A4 VA
Ro Ho SF MR ST NT SNo NNo Tr VFi OFi. Al: JM Bi

Sh. S: Sk Bl Ol Gtl Kim 47 QoD T

Sml Hl Bh DIs Vg Og | %! o
Nrk Srm Vim Vsm Upl F’ Zi:f\\‘
a N

DIr Gst Hls Mpd Ang Hrj
Jmt Vb AsL LyL PL TL.
Occurring disjunctively
on most continents, but
not present in East Asia
and Australia.

Note. C. muricata usual- | (2
ly forms dense, cushion- &g
like tufts. It has minute
pseudocyphellae, almost invisible without a lens, but
may at times be difficult to distinguish from C. acu-
leata. In the Nordic countries C. muricata is usually
more abundant than C. aculeata, except for some
coastal areas.

Cetraria muricata

5. Cetraria nigricans Nyl.

Herb. Mus. Fenn.: 109 (1860). — Type: Russia, Murmansk
Region, Lapponia tulomensis, Kola, 1843 F. Nylander (H-
NYL 36333 lectotype, Kérnefelt, Opera Bot. 46: 117, 1979).

Syn. Cetraria capitata Lynge, Cetraria odontella var. nigri-
cans (Nyl.) Lynge

F: tunturihirvenjakala N: svartskjerpe S: svart is-
landslav

Literature: Hakulinen, Ann. Bot. Fenn. 3: 184-185 (1966);
Kaérnefelt 1979: 117-121.

Figs: Hansen & Andersen 1995: 21; Kérnefelt 1979: 118.

TuarLus foliose, erect, forming + dense semiglobose
tufts, to 3 cm high. Lobes 0.5-1.5 mm wide, rarely
wider, dichotomously branched, canaliculate. Lower
(outer) surface brown to pale brown to grey, usually
smooth and dull. Upper (inner) surface dark brown to
blackish, hardly visible. Marginal, pycnidia-bearing
projections narrow and inconspicuous, scattered,
to 0.1 mm long. Cilia common and conspicuous, to
2 mm long, occasionally dichotomously branched.
Soralia absent but sometimes with soralia-like spots
caused by an infection (see Note). Pseudocyphellae
rather narrow, marginal. APOTHECIA * rare, to 10 mm
diam.; disc concolorous with the thallus. Spores el-
lipsoid, 5 x 2.5 pm. Pycnipia marginal, often empty.
Conidia fusiform, 6-7.5 X 1 pm.

Chemistry. Cortex C—, K-, KC—, PD—. Medulla C—,
K-, KC—, PD—; lichesterinic and protolichesterinic
acid.

Habitat. On the ground, over rocks and soil, in dry,
acid and open alpine and arctic situations.

Distribution. Restricted to northernmost Fennoscandia
and Svalbard, where it is locally common. Gr. F: OP
PeP Ks Kil. Sol EnL InL.
N: NT SNo NNo Tr VFi
OFi. Al: Sb. S: Lul TL.
Arctic-alpine circumpo-
lar tundra species, wit-
hout disjunct occurrence
in the mountain chains,
though reaching as far
south as the Gaspé Penin-
sula in eastern Canada.

Note. Easily recogni-
zed by its densely tufted
habit, the shiny blackish colour, and the narrow but
dorsi-ventral and canaliculate lobes with long cilia.
The occasional capitate “soralia” are caused by an in-
fection of the fungus Taeniolella rolfii Diederich &
Zhurb.

Cetraria nigricans
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6. Cetraria odontella (Ach.) Ach.

Syn. Methodus: 230 (1814). — Lichen odontellus Ach., Li-
chenogr. Suec. Prodr.: 213 (1799 “1798’). — TypE: Suecia
(H-ACH 1524 lectotype, Kirnefelt, Opera Bot. 86: 35,
1986).

Syn. Coelocaulon odontellum (Ach.) R.Howe, Cornicularia
odontella (Ach.) Rohl.

F: okahirvenjdkéla N: tannlav S: dvirghedlav

Literature: Kérnefelt 1986: 35-39; Osthagen, Blyttia 34:
194 (1976); Vainio, Meddel. Soc. Fauna F1. Fenn. 10: 254—
255.

Figs: Karnefelt 1986: 36; Krog et al. 1994: 132.

TrALLUS foliose, erect, often forming dense, cushion-
like tufts, to 1-2 cm high, divided from the base in
two main branches. Lobes flat, narrow, 0.1-0.5 mm
wide, rarely to 1 mm, slightly canaliculate, dichoto-
mously or irregularly and frequently branched with
lateral branches in all directions; medulla loose. Up-
per and lower surfaces similar, brown to dark brown,
rather glossy, basal parts usually reddish. Marginal,
pycnidia-bearing projections very short. Cilia sparse,
sometimes branched, to 0.5 mm long. Soralia absent.
Pseudocyphellae rather small, indistict, on the mar-
gins of the lower surface. APOTHECIA = rare, to 1 mm
diam.; disc concolorous with the thallus. Spores ellip-
soid, 7 x 4.5 um. Pycnipia blackish, on short projec-
tions. Conidia fusiform, 3.6-4.8 x 0.5 pm.

Chemistry. Cortex C—, K—, KC—, PD-. Medulla C—,
K-, KC—, PD—; lichesterinic and protolichesterinic
acids.

Habitat. Mainly on the ground or on rocks in open,
dry, + acid situations.

Distribution. Distribution centre in eastern Fennos-

candia, primarily in the [, | e
T 4 «gf?

archipelagos of the Bal-

tic sea between Finland 0 Rale
and Sweden. Gr. F: 4 Ao

U St EH ES EP PH PS
PK KP OP PeP Ks KilL
SoL EnL InL. N: Ak He
Op Bu Vf Te AA VA Ro
Ho SF MR ST NT SNo
NNo Tr VFi OFi S:
Sml Og Nrk Srm Vsm

Cetraria odontella

Upl DIr Gst His Mpd Ang Jmt Vb Nb AsL LyL PL
LuL TL. Known from scattered localities in the Pyre-
nees, northern Eurasia to Taiwan, Alaska and Central
Yukon, Venezuela and Peru.

Note. Easily recognized by the the flattened branches.
Its closest relative is the Australian Cetraria austra-
liensis Karnefelt.

7. Cetraria sepincola (Ehrh.) Ach.

Methodus: 297 (1803). — Lichen sepincola Ehrh., Hannover.
Mag. 21: 203 (1783) [= Beitrdge zur Naturkunde 2(14): 95
(1788)]. — Type: [Sweden] Upsaliae, Ehrhart, Phytophylaci-
um Ehrhartianum no. 90 (UPS neotype, Thell & Kérnefelt,
Nordic Lichen Flora 4: 139, 2011).

Syn. Cetraria scutata (Wulfen) Poetsch non auct., Cetraria
‘saepincola’, Tuckermannopsis sepincola (Ehrh.) Hale

F: pikkuroyhel6 I: kvistagros N: bjerkelav S: girds-
gardslav

Literature: Karnefelt et al. 1992: 154.

Figs: Brodo et al. 2001: 696; Hansen & Andersen 1995: 22;
Hinds & Hinds 2007: 476; Moberg & Holmasen 1990: 77;
Holien & Tensberg 2006: 36; Rikkinen 2008: 147; Wirth
1995: 269.

TraALLUS almost monophyllous, erect, forming dense,
0.5-2 cm high cushons, often together in colonies.
Lobes ascending, rounded, flat to slightly canalicula-
te, shallowly dichotomously branched. Upper surface
yellowish green, olivaceous or reddish brown to to
dark brown; wrinkled, rather glossy. Lower surface
pale brown, almost whitish towards the periphery,
wrinkled, with few pale rhizines, cilia rare. Soredia
absent. Pseudocyphellae concentrated to the margins
of the apothecia. AroTHECIA very frequent, submar-
ginal to lateral, often terminal, to 8 mm diam.; disc
concolorous with the thallus. Spores ellipsoid, 6-10 x
3—6 um. Pycniia blackish, marginal, slightly protru-
ding, mostly empty. Conidia with apical swellings,
dumbbell-shaped, 5-7 x 1 mm.

Chemistry. Cortex C—, K-, KC—, PD—. Medulla C—,
K-, KC—, PD—; lichesterinic and protolichesterinic
acids.

Habitat. In open situations on twigs of trees and sh-
rubs, often on Betula, Sorbus, Salix or Alnus, also
lignicolous, rarely saxicolous.
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Distribution. Common in most parts of Fennoscan-
dia and Iceland. Less frequent in Denmark. D: NJy
AJy Sjee Brn. Gr. ¥: A V' U EK St EH ES EP PH PS
PK KP Kn OP PeP Ks KiL SoL EnL InL. 1: ISu IVe
IMi TAu INv INo. N: Of
Ak He Op Bu Vf Te AA
VA Ro Ho SF MR ST NT
SNo NNo Tr VFi OFi. S:
Sk Bl Ol Gtl Kim SmlI Hl
Bh DIs Vg Og Nrk Srm
Vem Vsm Upl DIr Gst
Hls Mpd Ang Hrj Jmt Vb
Nb AsL LyL PL LL TL.
Widespread, primarily
boreal in the Northern
Hemisphere, but also in
the Alps, uncommon in arctic and temperate regions.

Cetraria sepincola

Note. Easily recognized by the small, richly fertile
cushions, commonly on thin twigs of Betula. Accord-
ing to recent molecular work it does not belong in the
genus Cetraria, but its placement is not clarified.

Cetraria laevigata Rassad.

Matér. Bot., Sect. Crypt., Inst. Komarov, Ac. Sc. URSR 5:
133 (1945).

Literature: Kérnefelt 1979: 111-117.

Not treated in this flora as it is not known from the
Nordic area but frequent in arctic Russia and North
America including Greenland, The species resembles
C. ericetorum and C. islandica but differs by a more
slender, smooth and canaliculated growth form. The
pseudocyphellae form a continuous line along the
margin like in C. ericetorum, from which it usually
differs also by a PD+ red reaction.

Cetrariella
A. Thell & 1. Karnefelt

Cetrariella Kirnefelt & A.Thell

in Kédrnefelt at al., Bryologist 96: 402403 (1993). — TypE:
Cetrariella delisei (Bory ex Schaer.) Kirnefelt & A.Thell

Literature: Karnefelt et al., Bryologist 96: 402 (1993); Kar-
nefelt & Thell, Bibl. Lichenol. 75: 27-32 (2000); Thell et
al., Symb. Bot. Ups. 34(1): 439-440 (2004); Thell et al.,
Lichenologist 41: 489-511 (2009).

TuarLus foliose, adnate to erect, greyish brown to
blackish. Lobes narrow to broad, convex to canalicu-
late, + dorsiventral. Cortex paraplectenchymatous
hyphae. Ascomata apothecia, zeorine, marginal or
submarginal; disc concolorous with thallus. Asci
broadly clavate, of Lecanora-type, 8-spored. Spores
simple, ellipsoid, colourless. CoNIDIOMATA pycnidia,
blackish, immersed or prominent. Conidia with one
thickening, fusiform or sublageniform, 3.5-9 x 0.5—
1.5 pm. PHOTOBIONT trebouxioid.

Chemistry. o-collatolic, alectoronic, gyrophoric and
hiascic acids.

Note. This genus includes three species with wide ar-
ctic-boreal distributions in the Northern Hemisphere.
The two terricolous species Cetrariella delisei and C.
fastigiata are closely related and characterized by an
erect foliose morphology, bottle-shaped conidia and
presence of gyrophoric and hiascic acids. The posi-
tion of C. commixta in Cetrariella was well suppor-
ted in a recent analysis (Nelsen et al. 2011, in press).
However, it differs by its saxicolous habit and a dor-
siventral thallus from C. delisei and C. fastigiata, and
by several characters, such as a saxicolous habit, a
dorsiventral thallus, citriform conidia and presence of
a-collatolic or alectoronic acid.

1. Thallus erect foliose; terricolous ..........covveveereecreennnns 2
— Thallus adnate foliose, saxicolous......... 1. C. commixta
2. Lobes canaliculate; lobe tips pointed.......... 2. C. delisei
— Lobes cucullate; lobe tips obtuse........... 3. C. fastigiata

1. Cetrariella commixta (Nyl.) A.Thell &
Kiérnefelt

Mycol. Progr. 3: 309 (2004). — Platysma commixtum Nyl.,

Syn. Meth. Lich. 1(2): 310 (1860). — Tyre: Finland, Uusi-

maa, Helsingfors (Helsinki), 1860 Nylander (H lectotype,
Thell, Nova Hedwigia 60: 417, 1995).

Syn. Cetraria commixta (Nyl.) Th.Fr., Cetraria fahlunensis
auct. fenn., Melanelia commixta (Nyl.) A. Thell

F: tummardyheld N: brunberglav S: stor hdllav

Literature: Karnefelt et al., Pl. Syst. Evol. 180: 153-154
(1992); Thell, Nova Hedwigia 60: 417-418 (1995); Thell et
al., Mycol. Progr. 3: 309, 311 (2004).

Figs: Thell 1995: 411, 3—4; Holien & Tensberg 2006: 53.
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Thallus dorsiventral, to 15 cm diam. Lobes elonga-
te, somewhat convex, 1-4 mm wide. Upper surface
brownish black, rather glossy; lower surface light
brown, somewhat darker in central parts, with sparse
rhizines. Pseudocyphellae small, whitish, usually la-
minal. APOTHECIA submarginal, to 5 mm diam.; disc
concolorous with the thallus. Spores ellipsoid, 7-10.5
x 4.5-6.5 um. Pycnipia immersed or slightly raised,
common, more frequently marginal than laminal. Co-
nidia fusiform, 3.5-6 x c. 1.5 pm.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C—,
K-, KC+ red or KC—, PD—; a-collatolic or alectoronic
acid.

Habitat. On sun-exposed rocks and boulders.

Distribution. Arctic-alpine, scattered in southern low-
lands, absent in the temperate zone. F: 4 V' U EK St
EH ES EP PH PS PK KP
Kn OP PeP Ks KiL EnL
InL. N: Of Ak He Op Bu
VfTe AA Ro Ho SF MR
ST NT SNo NNo Tr VFi
OF1. S: (Sk) SmI Bh Dls
Vg Og Nrk Srm Vim Vsm
Upl DIr Gst Hls Ang
Hrj Jmt Vb Nb AsL LyL
PL LuL TL. Eurasia and
North America, a wides-
pread circumboreal and
arctic species.

Cetrarielfla commixta

Note. Similar to Melanelia hepatizon but distin-
guished by a combination of characters, such as ca-
naliculate lobes, more pronounced and commonly
marginal pycnidia and pale lower surface. Based on
anatomy and ascus type it was included in Melanelia.
However, the deviating citriform or rarely sublageni-
form conidia correlated with DNA data supports its
inclusion in Cetrariella. A DNA study, based on ITS,
B-tubulin and GAPDH sequen-ces, suggest that C. de-
lisei is the most closely related species in the Nordic
countries.

2. Cetrariella delisei (Schaer.) Kirnefelt &
A.Thell

in Kérnefelt et al., Bryologist 96: 403 (1993). — Cetraria is-
landica var. delisei Bory ex Schaer., Enum. Crit. Lich. Eur.:

114 (1850). — Type: Canada, Newfoundland (" Terreneuve”),
1828 Despréaux (UPS lectotype, Kérnefelt, Opera Bot. 46:
68, 1979).

Syn. Cetraria delisei (Bory ex Schaer.) Nyl., Cetraria hi-
ascens (Fr.) Th.Fr.

F: suohirvenjékéld I: mundagros N: sneskjerpe S: fli-
kig islandslav

Literature: Hasselrot, Acta Phytogeogr. Suec. 33: 25-29,
115118 (1953); Fries & Waldheim, Svensk Bot. Tidskr. 49:
348-349 (1955); Karnefelt, Opera Bot. 46: 68-74 (1977);
Kérnefelt et al., P1. Syst. Evol. 180: 148 (1992); Kéarnefelt
et al. 1993: 403.

Figs: Brodo et al. 2001: 219; Hansen & Andersen 1995: 19;
Hinds & Hinds 2007: 148; Karnefelt 1979: 10, 68; Holien &
Tensberg 2006: 37; Moberg & Holmasen 1990: 74.

THaLLUs erect, richly dichotomously branched, often
forming rather dense tufts, to 5-8 cm high. Lobes
weakly canaliculate, apically very narrow, 0.5-1 mm
wide, middle and lower parts 2—8 mm wide, brown to
dark brown in apical parts, gradually more yellowish
in lower parts. Lower surface with longitudinal ridges,
dull; upper surface smoother, rather glossy; medulla
lax. Marginal pycnidia-bearing projections scattered,
to 0.5 mm long. Soralia rare. Pseudocyphellae distinct
on the lower surface. APOTHECIA rare, submarginal on
expanded lobes, to 17 mm diam.; disc concolorous
with the surrounding thallus. Spores ellipsoidal, 6-8.5
x 2.5 pum. Pycnipia blackish brown, on projections.
Conidia bottle-shaped, 7-9 x 0.5-1.5 pm.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla and
pseudocyphellae C+ pale reddish, K—, KC+ reddish,
PD—; gyrophoric and hiascic acids.

Habitat. Mainly in wet depressions of bogs or fens,
especially in the north,
occasionally also on
rather exposed rock out- |¢]
crops or alpine heaths.

Distribution. Common in
arctic and alpine regions,
scattered or rare in most
provinces further south
and in lowlands. Gr. Fa.
F: AV UEK St EH ES EP
PS PK KP Kn OP PeP Ks
KilL SoL EnL InL. 1: ISu

Cetrariella delisei
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1Ve IMi IAu INv INo. N: Of Ak He Op Bu Te A4 Ro Ho
SF' MR ST NT SNo NNo Tr Vfi OFi. Al: JM Bi Sb. S: Sk
Bh DIs Og Nrk Vim Vsm Upl DIr Gst Hls Mpd Ang Hrj
Jmt Vb Nb AsL LyL PL LuL TL. In Europe also known
from Scotland, the Alps and the Carpathians. It has a
circumpolar arctic-alpine distribution, but occurs also in
Patagonia and New Zealand.

Note. Differs from the closely related C. fastigiata
by plane or weakly canaliculate lobes, numerous, not
cucullate and distinctive pseudocyphellae both along
the margins and on the lower surface.

3. Cetrariella fastigiata (Nyl.) Kirnefelt &
A.Thell

in Kérnefelt et al., Bryologist 96: 403 (1993). — Cetraria
delisei subsp. fastigiata Delise ex Nyl. in Norrl., Not. Sall-
sk. Fauna Fl. Fenn. Forh. 13: 325 (1873). — Type: Finland,
Enontekié Lapland, Enontekid, (‘Enontekis’), Hetta, 1867
Norrlin (H lectotype, Karnefelt, Bot. Not. 130: 128, 1977).

Syn. Cetraria fastigiata (Delise ex Nyl.) Karnefelt, Cetra-
ria delisei var. fastigiata (Delise ex Nyl.) Vain.

F: aapahirvenjakédld N: brunskjerpe S: sumplav

Literature: Karnefelt et al., P1. Syst. Evol. 180: 148 (1992);
Kérnefelt et al. 1993: 403.

Figs: Hansen & Andersen 1995: 20; Holien & Tensberg
2006: 37; Thell et al. 2004: 439.

ThaLLus erect, dichotomously branched, often for-
ming rather dense tufts, usually not over 5 cm high.
Lobes cucullate to subtubular, 2-5 mm wide, brown
to dark brown in apical parts, gradually more yel-
lowish in lower parts. Lower surface smooth and
glossy; upper surface dull and glossy; medulla lax
Marginal, pycnidia-bearing projections scattered, to 1
mm long. Soralia absent. Pseudocyphellae infrequent
and mainly marginal. APOTHECIA rare, sub-marginally
on expanded lobes, to 10 mm diam.; disc concolorous
with the surrounding thallus. Spores ellipsoidal, 6-8.5
x 2.5-3.5 um. Pycnipia, blackish brown, on projec-
tions. Conidia bottle-shaped, 7-9 x 0.5-1.5 pm.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla and
pseudocyphellae C+ pale reddish, K—, KC+ reddish,
PD—; gyrophoric and hiascic acids.

Habitat. In wet depressions in bogs, and on bare soil
in alpine and arctic heaths.

Distribution. Rather com-
mon in northern Fenno-
scandia, rarely extending
to central parts but the
range is not well known.
Gr. F: St EP KP Kn OP
PeP Kil SoL EnL InL.
N: He ST NT Tr VFi OFi.
Al: Sh. S: Vsm Upl Dir
Mpd Hrj Jmt LyL TL.
Apparently  circumpolar
but distribution poorly
known.

Cetrariella fastigiata

Note. The cucullate habit reminds more of Flavoce-
traria cucullata and the non-Nordic Cetraria kamz-
catica than of C. delisei. Distinguished from C. deli-
sei by smoother surface, more obtuse lobes and less
distinctive and mainly marginal pseudocyphellae. The
species often occur together, but C. fastigiata seems
to be a weaker competitor than C. delisei.

Cetrelia
A. Thell & 1. Kéarnefelt

Cetrelia W.L.Culb. & C.F.Culb.

Contr. U.S Natl. Herb. 34(7): 490 (1968). — Tyre: Cetrelia
cetrarioides (Delise ex Duby) W.L.Culb. & C.F.Culb.

Literature: Culberson & Culberson, Contr. U.S. Natl. Herb.
34(7): 490-505 (1968); Culberson & Culberson, Bryologist
81: 517-523 (1978); Hale, Svensk Bot. Tidskr. 54: 269-272
(1960); Karnefelt & Thell, Pl. Syst. Evol. 180: 199-200
(1992); Obermayer & Mayrhofer, Phyton (Horn) 47: 231—
290 (2007); Randlane & Saag, Lichenologist 23: 113-126
(1991); Symb. Bot. Ups. 34(1): 364, 367-370 (2004); Thell
ctal., Symb. Bot. Ups. 34(1): 440 (2004).

TuaLLus broadly foliose, loosely adnate. Lobes roun-
ded. Upper surface greenish or brownish grey. Lower
surface black and pitted. Soralia common, laminal.
Pseudocyphellae white, laminal. Ascomata apothe-
cia, uncommon, not observed in Nordic material, sub-
marginal, to 7 mm diam.; disc brown. Spores large
and ellipsoidal, 12—15 x 7-10 pm. CONIDIOMATA not
observed in Nordic material, marginal, slightly raised.
Conidia slightly dumbbell-shaped, 5-6 x 1 pum. PHo-
TOBIONT Trebouxia gigantea.
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Chemistry. Orcinol depsides, in the C. olivetorum com-
plex alectoronic and a-collatolic, olivetoric, perlatolic
or imbricaric acid present in the different chemotypes,
and atranorin. The fourth chemical species characte-
rized by presence of alectoronic and a-collatolic, C.
chicitae, has so far not been detected in the Nordic
countries (Obermayer & Mayrhofer 2007).

Note. The three chemotypes of Cetrelia found in
the Nordic countries, correspond to C. cetrarioides
(Duby) W.L.Culb. & C.F.Culb., C. monachorum
(Zahlbr.) W.L.Culb. & C.F.Culb., and C. olivetorum,
all belong to the C. olivetorum morphotype and are
here treated as a single species. The status of the che-
mical species is still little known. Cetrelia olivetorum
s. lat. is widespread but almost everywhere rare as in
the Nordic countries.

Obermayer & Mayrhofer (2007) made a thorough at-
tempt to find correlating morphological and chemical
characters between the four taxa (species) of the C.
olivetorum complex. Almost 700 specimens from Eu-
rope were examined chemically and morphologically.
No thalli were found to contain intermediate chemo-
syndromes. Morphological differences were found
with some overlap. The according DNA-investiga-
tions have not yet been carried out.

1. Cetrelia olivetorum (Nyl.) W.L.Culb. &
C.F.Culb.

Contr. U.S. Natl. Herb. 34(7): 490 (1968). — Parmelia olive-
torum Nyl., Not. Séllsk. Fauna Fl. Fenn. Férhandl. — TypE:
Switzerland (‘Helvetia’), [Schleicher?] (H-ACH 1327A,
lectotype, Culberson & Culberson, Contr. U.S. Natl. Herb.
34(7): 515, 1968; specified by Hawksworth et al., Taxon 51:
626, 2002).

Syn. Cetrelia cetrarioides (Delise ex Duby) W.L.Culb. &
C.F.Culb., Cetrelia chicitae W.L.Culb., Cetrelia monacho-
rum (Zahlbr.) W.L.Culb & C.F.Culb, Parmelia cetrarioides
(Delise ex Duby) Nyl., Parmelia monachorum Zahlbr., Par-
melia olivetorum Nyl., Parmelia olivaria auct.

F: royhelokarve N: praktlav S: jatteskoldlav
Red-listed in: FN S

Literature: Bjelland et al., Graphis Scripta 8: 5-7 (1997);
Degelius, Bot. Not. 1933: 511; Bot. Not. 1942: 297; Cul-
berson, Bryologist 68: 95 (1965); Culberson & Culberson,
Syst. Bot. 1: 326 (1976); Jorgensen & Ryvarden, Arbok
Univ. Bergen, mat.-nat. ser. 1969 n. 10: 9-11 (1970); Kuu-

sinen et al., Mem. Soc. Fauna FI. Fenn. 69: 25-27 (1993);
Thor & Arvidsson, Rodlistade lavar 1 Sverige: 108-109
(1999); Tensberg et al., Sommerfeltia 23: 46-51 (1996);
Liljedahl, H. Examensarbete i &mnet naturvardsbiologi No
146. SLU, Uppsala (2005).

Figs: Brodo et al. 2001: 221; Hinds & Hinds 2007: 150;
Sérusiaux et al. 2004: 42; Holien & Tensberg 2006: 41;
Wirth 1995: 276 (C. cetrarioides).

THALLUS to 10 cm diam. Lobes to 2 cm wide, rounded,
often overlapping, with wavy margins. Upper surface
greyish green to brownish. Soralia marginal, in older
parts forming a continuous line. Pseudocyphellae la-
minal, scattered, minute (0.3—0.6 mm diam.), puncti-
form. Lower surface black, brown towards the mar-
gin, with scattered rhizines. ApoTHECIA and PycNipia
not observed in Nordic material.

Chemistry. Thallus C—, K-, KC— or KC+ pinkish,
PD—; olivetoric (in C. olivetorum s. stt.), perlatolic (in
C. cetrarioides) or imbricaric acid (in C. monacho-
rum).

Habitat. Preferably among mosses on shady, south
exposed rocks and boulders in Fennoscandia. In other
parts of the distribution range often on bark of decidu-
ous or coniferous trees.

Distribution. Rare in southern Norway, Sweden and
Finland. F: V U EK EH
ES PH PS PK Ks. N:
Ak He Op Bu Te VA Ro
Ho SF ST. S: (Og) (Upl)
DIr Mpd Hrj Jmt. Spread
over Eurasia and eastern
and Pacific North Ame-
rica. It is locally com-
mon but in most areas
rare, and belongs to old-
growth forests.

Cetrelia olivetorum

Note. The punctiform
pseudocyphellae, sorediate margins and large, over-
lapping lobes distinguish C. olivetorum s. lat. from
superficially similar Platis-matia and Parmotrema
species. According to a recent study, the perlatolic
acid chemotype is commoner than the olivetoric acid
chemotype in Sweden and Finland. The distribution
of different chemo-types in Fennoscandia is presented
by Bjelland et al. (1997), Kuusinen et al. (1993) and
Liljedahl (2005).
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Cornicularia
A. Thell & 1. Karnefelt

Cornicularia (Schreb.) Hoffm.

Descr. PL. ClL. Crypt. 2(2): 36 (1794). — Type: Cornicularia
normoerica (Gunnerus) Du Rietz

Literature: Kérnefelt, Opera Bot. 86: 7685 (1986); Karne-
felt et al., P1. Syst. Evol. 180: 155 (1992); Thell et al., Symb.
Bot. Ups. 34(1): 440 (2004).

TraALLUS fruticose, erect, caespitose, forming tufts
from a basal holdfast. Branches flattened, + dichoto-
mously divided, brownish black. Cortex double-laye-
red, composed of a thin outer paraplechtenchymatous
layer, and a very thick inner prosoplectenchymatous
layer. Medulla dense. Ascomata apothecia, frequent,
blackish, terminal to subterminal, supplied with few,
cylindrical projections. Spores broadly ellipsoid, 5-6
x 3—4 um. ConipioMATA pycnidia, frequent, along the
margins. Conidia dumbbell-shaped, 6-8 x 1 um. Pro-
TOBIONT trebouxioid.

Chemistry. No secondary substances (by TLC).

Note. A monotypic genus without any evident close
relatives. No close affinities to other genera of the
Parmeliaceae. It was assumed to be related with the
superficially similar Southern Hemisphere genus
Himantormia but this is not supported by DNA-in-
vestigations.

1. Cornicularia normoerica (Gunnerus)
Du Rietz

Ark. Bot. 20A(11): 32, 39 (1926). — Lichen normoericus

Gunnerus, Fl. Norveg. 2(2): 123 (1772). — Type: Norway,

Tordevigen, E.H. Kempe (TRH-Gunnerus 973 holotype,
Jorgensen, Biblioth. Lichenol. 95: 44, 2007).

Syn. Cetraria normoerica (Gunnerus) Lynge, Cetraria
tristis (Weber) Fr., Cornicularia tristis (Weber) Ach.

I: klettakreeda N: nordmerslav S: nordmorelav

Literature: Du Rietz, Ark. Bot. 20A(11): 32, 39-41 (1926);
Kaérnefelt 1986: 79-85.

Figs: Brodo et al. 2001: 289; Kérnefelt 1986: 77, 81; Mo-
berg & Holmasen 1990: 80.

THALLUS erect, caespitose, brownish black, rather
dull, forming 1-3 cm high, rather dense tufts, often
several individuals together arising from a basal,
foliose, rudimentary holdfast, surrounded by a thin
prothallus; branches flattened to more or less isodia-
metric, stiff, to | mm wide, sparsely dichotomously
to irregularly branched, or unbranched, with knobby
margins. Cortex double-layered, composed of a thin,
outer paraplechten-chymatous layer, and a c¢. 100 pm
thick, inner prosoplectenchymatous layer of strongly
gelatinized hyphae. Medulla dense. APOTHECIA termi-
nal or subterminal, to 5 mm diam.; disc blackish, with
few, cylindrical projections. Spores broadly ellipsoid
with more or less blunt ends, 5-6 x 3—4 um. PycNipia
along the margins. Conidia dumbbell-shaped, 68 x 1
wm. PHOTOBIONT trebouxioid.

Habitat. On exposed, acid rocks.

Distribution. Along the

coasts of Iceland, Nor- | .27 )
way, and the SW coast of -

Sweden but also inland
in Hirjedalen, Jamtland
and Torne Lappmark.
I: [Au INo. N: He Op
Bu Te A4 VA Ro Ho SF
MR ST NT SNo NNo Tr
Vfi OFi. S: Bh Vg (Upl)
Hrj Jmt TL. In Europe
extending  southwards
to Portugal. In Asia found in the Caucasus and East
Asia. In North America found along the west coast
from southern Alaska to northern California and east-
wards to Alberta and Montana, and at a single locality
in Labrador.

Cornicularia normoerica

Note. Several unique characters, such as the very
thick, gelatinized cortex, the isotomic-dichotomously
branched, flattened branches, the attachment of the
thallus by a holdfast and the shape and size of the co-
nidia separates it from the fruticose Cetraria aculeata,
C. muricata, C. odontella and Bryocaulon divergens,
all earlier accommodated in Cornicularia.
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Dactylina
A. Thell & I. Kédrnefelt

Dactylina Nyl.

Syn. Meth. Lich. 1(2): 286 (1860). — TypE: Dactylina arctica
(Richardson) Nyl.

F: sormijakalat
Literature: Karnefelt & Thell, Nova Hedwigia 62: 487-511
(1996); Lynge, Skrift. Svalbard Ishavet 59: 1-62 (1933);

Thomson, Amer. Arctic Lich. 1: 202-208 (1984); Thomson
& Bird, Canad. J. Bot. 56: 16021624 (1978).

TuarLus erect, flattish to bulbose, finger-like, un-
branched or sparsely dichotomously branched, occa-
sionally supplied with small side branches, greenish
yellow to yellowish brown, darker towards the base,
hollow or with scattered medullar hyphae. Pseudo-
cyphella, soralia and isidia absent. AscoMATA apothe-
cia, zeorine, rare, terminally on side branches, to 5
mm diam.; disc brown. Asci 8-spored. Spores globose
to subglobose, 4-6 x 4—6 um diam. CONIDIOMATA pyc-
nidia, black, globose, immersed to protruding. Coni-
dia fusiform to almost bacilliform, 5-7 x 1 um. PHo-
TOBIONT trebouxioid.

Note. The genus includes only two arctic-alpine spe-
cies and is morphologically characterized by hollow,
finger-like thallus.

1. Thallus almost unbranched, hollow throughout, more
than 2 cm high, 5-15 mm diam., pale yellow to
brownish yellow, without pruina ............... 1. D. arctica

— Thallus dichotomously branched, partly hollow, less
than 2 cm high, 1-3 mm diam., with white or
VIOt PrUiNa.....cvevverereeeieeieeeeeieeeiennes 2. D. ramulosa

1. Dactylina arctica (Richardson) Nyl.

Syn. Meth. Lich. 1(2): 286 (1860). — Dufourea arctica Ric-
harson in Franklin, Narr. Journey Polar Sea: 762 (1823). —
Type: Canada, Northwest Territories, District of Mackenzie,
[Great] Bear Lake, Franklin (FH-Tuck, lectotype, Kérnefelt
& Thell, Nova Hedwgia 62: 502, 1996).

subsp. arctica

Literature: Kérnefelt & Thell 1996: 502-505; Lynge 1933:
13-26; Thomson 1984: 202-204.

Figs: Brodo et al. 2001: 294; Hansen & Andersen 1995: 36;
Thomson 1984: 203.

THALLUS erect, terete or slightly flattened, finger-like,
to 8 cm high and to 1.5 cm diam., unbranched or spar-
sely branched with strongly inflated small side-lobes,
pale yellow or brownish yellow, somewhat shiny but
dull towards the base. APoTHECIA rare, on tips of la-
teral branches, to 5 mm diam.; disc chestnut brown.
Spores globose to subglobose, 4-5 um diam. PycNipia
immersed to slightly protruding, rare, scattered over
the surface, occasionally forming small groups. Coni-
dia fusiform, 5-6 x 1 um.

Chemistry. Cortex C+ pink (rarely C-), K—, KC+ yel-
low, PD—; gyrophoric and usnic acids. Medulla C+
red K—, KC+ red, PD—; gyrophoric acid.

Habitat. Arctic, someti-
mes forming extensive
colonies in wet situa-
tions on the tundra.

Distribution. Known from
a few localities in northern
Svalbard, more common
in Greenland. Gr. Al: Sbh.
Arctic circumpolar, with
southern outliers in the
North American and Asi-
an mountains.

Dactylina arctica

Note. The species is divided into three morpholo-
gically similar subspecies with different distribu-
tion ranges. Only D. arctica subsp. arctica reaches
Svalbard. However, subsp. beringica (C.D.Bird &
J.W.Thomson) Kédrnefelt & A.Thell, which reacts PD+
red (physodalic acid) may also be found in Greenland.
D. arctica differs from D. ramulosa by its larger size
and absence of a pruina.

2. Dactylina ramulosa (Hook.) Tuck.

Proc. Amer. Acad. Arts Sci. 5: 397 (1862). — Dufourea ramu-
losa Hook., App. Parry J. Sec. Voy.: 414 (1825). — TypE:
Canada, Northwest Territories, Melville Peninsula, Igloolik,
Parry Expedition (BM lectotype, Kérnefelt & Thell, Nova
Hedwigia 62: 505, 1996, as ‘type’).

F: sormijakala

Red-listed in: F
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Literature: Hakulinen & Huuskonen, Ann. Bot. Fenn. 5:
112-114 (1968); Kdrnefelt & Thell 1996: 505-507; Lynge
1933: 40-49; Thomson 1984: 207-208; Timdal, Graphis
Scripta 16: 33-36 (2004).

Figs: Brodo et al. 2001: 294; Hansen & Andersen 1995: 36;
Thomson 1984: 207; Timdal 2004: 34.

THALLUS erect to prostrate, flattish to subterete, to 2
cm high, sometimes forming small tufts of branched,
fingerlike branches to 3 mm diam, yellowish brown,
covered with a whitish to violet pruina, basal parts
darker, hollow or in part filled with scattered medul-
lar hyphae. ApoTHECIA rare, terminally on side bran-
ches, to 3 mm diam; disc brown. Spores globose,
4.5-6 um diam. Pycnipia more or less pronounced,
laminal or terminal, frequent on side branches, appea-
ring knobby. Conidia fusiform, 5-7 x 1 pm.

Chemistry. Cortex C—, K-, KC— or KC+ yellow to
pink, PD—; usnic acid. Medulla C—, K-, KC+ red,
PD+ red; usually physodalic and physodic acids and
an unknown substance, occasionally physodalic acid
absent (PD-).

Habitat. Terricolous, usually on calcareous ground in
alpine or arctic tundra.

Distribution. Very rare in the continental part of the

Nordic countries; present
only on a few localities
in Finnish Lapland and
adjacent Norway, more
widespread in Svalbard
and Greenland. Gr. F:
EnL. N: Tr. Al: Sb.
Circumpolar arctic-alpi-
ne species, also reaching
many Central European,
Asian and western North
American mountains.

Dactylinaramulosa

Note. Although closely related, the two species are
easily distinguished. D. arctica is large, bulbose,
entirely hollow and almost unbranched, whereas D.
ramulosa 1is thin, frequently branched and supplied
with a whitish to violet pruina.

Evernia
R. Moberg & A. Thell

Evernia Ach.

Lichenogr. Universalis: 84: 441 (1810). — Type: Evernia
prunastri (L.) Ach.

D: slaenlav F: hankajakélat S: slanlavar

Literature: Bird, Canad. J. Bot. 52: 2427-2432 (1974); C.F.
Culberson, Phytochemistry 2: 335-340 (1963); Karnefelt et
al. Nova Hedwigia 67: 7677 (1998); von Keissler, Rabenh.
Krypt.-FL. ed. 2, 9,5(4), 1: 25-54, 60-73 (1958); Ryan in
Nash et al. (eds), Lichen Fl. Greater Sonoran Desert Region
1: 188190 (2002); Thor & Arvidsson, Rodlistade lavar i
Sverige: 169—-173 (1999).

TrarLus foliose to fruticose, erect or pendent, richly
branched, attached with a basal holdfast, yellowish to
greyish green, upper and lower surfaces of the same
colour except for E. prunastri. AscoMaTA apothecia,
zeorine, marginal and lateral, somewhat stalked; disc
reddish brown. Spores ellipsoid, 7-11 x 4-6 pm.
ConipiomaTa pycnidia, marginal and laminal, often
terminal on short side branches, immersed, blackish
around the ostiole. Conidia slightly bifusiform or ba-
cilliform (not observed in Nordic material). Proto-
BIONT trebouxioid.

Chemistry. Atranorin, chloratranorin, divaricatic,

evernic and usnic acids.

Note. Primarily a Northern Hemisphere genus with
10 species. They have some resemblance with Pseud-
evernia and Ramalina but differs as Pseudevernia
has a black lower surface and Ramalina has a shiny
cortex. Evernia is a polyphyletic genus according to
recent phylogeny studies.

1. Thallus flat, shrubby, lower surface whitish
................................................................ 4. E. prunastri
— Thallus angular or subterete, pendulous, upper and
lower surfaces of the same colour ...........cccccevveveuinnnne 2
2. Thallus to 10 cm long, with soredia and isidia
.......................................................... 3. E. mesomorpha
— Thallus usually considerably longer, without isidia,
rarely with soralia..........cocooeveriineiincneeeee 3
3. Thallus grey, K+ yellow .......ccooevreenncneee 2. E. illyrica
— Thallus greyish green to yellowish green, K—
.............................................................. 1. E. divaricata
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1. Evernia divaricata (L.) Ach.

Lichenogr. Universalis: 85: 441 (1810). — Lichen divaricatus L.,
Syst. Nat., ed. 12, 2: 713 (1767). — Type: Helvetiae (Switzerland)
or Missniae (Germany, Meissen), Schreber (LINN 1273.277
lectotype, Howe, Bull. Torrey Bot. Club 39: 201, 1912; specified
by Jergensen et al., Bot. J. Linn. Soc. 115: 375, 1994).

Syn. Letharia divaricata (L.) Hue
F: takkuhankajdkald N: mjuktjafs S: ringlav
Red-listed in: N S

Literature: Ahlner, Acta Phytogeogr. Suec. 22: 43-48
(1948); Arup et al., Skyddsvirda lavar i SV Sverige: 193
(1997); Hermansson et al., Svensk Bot. Tidskr. 88: 314-323
(1988); Lommi, Lutukka 9: 63 (1993).

Figs: Arup et al. 1997: 180; Brodo et al. 2001: 312; Holien
& Tonsberg 2006: 44; Moberg & Holmasen 1990: 81; Wirth
1995: 391.

THALLUS pendulous, to 30 cm long, soft, irregularly bran-
ched, broader and angular at nodes, grooved, pale greyish
green to yellowish green. Soralia laminal, very rare; isidia
absent. Cortex thin and soft, frequently cracked. Medulla
white, loose, exposed in the cortical cracks. APOTHECIA
rare, to 8 mm diam.; disc brown. Spores ellipsoid, 7-8 x
4-5 um. Pycnipia terminal on short side branches. Coni-
dia not observed.

Chemistry. Cortex C—, K—, KC— or KC+ yellowish, PD—;
with small amounts of usnic acid. Medulla C—, K—, KC—,
PD—; divaricatic acid.

Habitat. On coniferous trees, mainly Picea and Pinus, in
humid forests, rarely also on rock faces.

Distribution. Eastern continental, in the Nordic countries
occurring in boreal parts of
Fennoscandia. Threatened
by forestry and reduced in
many of its former locali-
ties. F: 4 V U EK St EH
ES EP PH PS PK KP Kn
OP PeP Ks. N: (4k) (He)
Op Bu NT. S: (Sk) (Bl)
Ol Gtl SmI Og Srm Vim
Vsm Upl Dir Gst Hls Mpd
Ang Hrj Jmt Vb PL LuL.
Widespread in northern
Eurasia, in North America only two disjunct areas in the
Rocky Mountains.

Evernia divaricata

Note. Recognized by the pendulous, soft thallus.

2. Evernia illyrica (Zahlbr.) Du Rietz

Svensk Bot. Tidsk. 20: 90 (1926). — Evernia divaricata subsp.
illyrica Zahlbr., Ann. K. K. Naturhist. Hofimus. 19: 418 (1904).
— Type: Slovenia, Nova Gorica, (‘Osterreich, Litorale austria-
cum, sylva “Trnovaner Wald” prope Gortz’), Loitlesberger in
Zahlbruckner, Krypt. exs. Vindob. no. 1049 (UPS lectotype,
Moberg & Thell, Nordic Lichen Flora 4: 139. 2011).

Syn. Letharia divaricata subsp. illyrica (Zahlbr.) Keissl.,
Letharia illyrica (Zahlbr.) Harm.

S: gra ringlav
Literature: Du Rietz, Svensk Bot. Tidskr. 20: 90, 95 (1926).

TuaLLus pendulous, occasionally to 30 cm long, irregu-
larly branched, broader and angular at nodes, grooved,
pale greyish to greenish grey. Soralia laminal, rare; isi-
dia absent. Cortex = thick, frequently cracked. Medulla
white, loose, exposed in the cortical cracks. APOTHECIA
(in type) common, to 4 mm diam.; disc brown. Spores
not well-developed, c. 7 X 4 pm. PycNipia terminal on
short side branches. Conidia not observed.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K—, KC—, PD—; divaricatic acid.

Habitat. The single specimen was collected on Picea
close to a lake.

Distribution. Known from
only one locality in the
Nordic countries. S: (Dls).
Mainly distributed in hu-
mid mountain forests of
southern and south-castern
Europe, from the Alps to
the Mediterranean.

Note. Similar to E. divari-
cata, but is distinguished SN
by its grey colour (due to | TELS
absence of usnic acid).

Evernia illyrica

3. Evernia mesomorpha Nyl.

Lich. Scand.: 74 (1861). — TypE: Finland, Eteld-Savo (‘Sa-
volaxia’), Taipalsaari, 1852 E. Nylander (H-NYL 35772,
lectotype, Moberg & Thell, Nordic Lichen Flora 4: 139.
2011).

Syn. Evernia thamnodes (Flot.) Arnold, Letharia meso-
morpha (Nyl.) Du Rietz, Letharia thamnodes (Flot.) Hue

F: jauhehankajdkila N: gryntjafs S: grenlav
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Literature: Ahlner, Acta Phytogeogr. Suec. 22: 48-53
(1948); Oldhammer, Svensk Bot. Tidskr. 88: 43—47 (1994).

Figs: Brodo et al. 2001: 312; Hansen & Andersen 1995: 37,
Hinds & Hinds 2007: 245; Moberg & Holmésen 1990: 81.

TuaLLus pendulous, to 8 cm long, irregularly bran-
ched, broader at nodes, grooved, pale greyish green to
yellowish green; with diffuse, granular, isidiate sore-
dia along the branches, originating from cracks along
ridges. Branches + grooved, angular. Medulla dense.
APOTHECIA rare, to 6 mm diam.; disc brown. Spores
ellipsoid, 89 x 5-6 um. Pycnipia terminal on short
side branches. Conidia not observed.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K—, KC—, PD—; divaricatic acid.

Habitat. Prefers rather open conditions and grows
mainly on conifers, especially Picea, rarely also on
deciduous trees, lignum and stones.

Distribution. Scattered distribution in boreal parts
of Fennoscandia. Gr. F: 4 V U EK EH ES EP PH
PS PK KP Kn OP PeP
Ks Kil. Sol EnL InL.
N: He Op Bu Te SF ST.
S: Vsm Dlr Gst His Ang
Hrj Jmt Vb Nb LyL LulL
TL. Circumboreal and in
montane inland areas of
the Northern Hemisphe-
re, very rare in the Ar-
ctic, with continental
tendencies, + common
and widespread in North
America.

Note. Distinguished as the only isidiate species in the
genus.

4. Evernia prunastri (L.) Ach.

Lichenogr. Universalis: 85, 442 (1810). — Lichen pru-
nastri L., Sp. PL. 2: 1147 (1753). — Type: [Sweden] (LINN
1273.125 lectotype, Jorgensen et al., Bot. J. Linn. Soc. 115:
380, 1994).

Syn. Evernia arenaria auct., Evernia elenkiniana Zahlbr.,
Evernia herinii P.A.Duvign.

D: almindelig slaenlav F: valkohankajékald I: flat-
hyrna N: bleiktjafs S: slanlav

Red-listed in: I

Literature: Ahlner, Ann. Bot. Soc. Zool. Bot. Fenn. Vanamo
9(1): 27-29 (1937).
Figs: Brodo et al. 2001: 313; Holien & Tensberg 2006: 43;

Moberg & Holmasen 1990: 82; Rikkinen 2008: 149; Séru-
siaux et al. 2004: 81; Wirth 1995: 392,

TuaLLus forming erect or pendent, loose tufts, to 10 cm
high. Lobes irregularly branched, strap-shaped, often
slightly convex. Upper surface pale greenish grey to
yellow (rarely ash-grey), rather smooth. Lower surface
whitish. Soralia + capitate to confluent, especially in
polluted areas abundant; soredia farinose. APOTHECIA
rare, to 1.5 cm diam.; disc concolorous with the upper
surface. Spores broadly ellipsoid, 7-11 X 4-6 pm. Pyc-
NIDIA laminal and marginal, immersed. Conidia bacil-
liform, 67 x 0.5 pm.

Chemistry. Cortex C—, K+ yellow, KC+ yellow, PD—;
usnic acid (rarely absent), chloratranorin and small
amounts of atranorin. Medulla C—, K-, KC- PD—;
evernic acid.

Habitat. On deciduous trees and shrubs, less often on
conifers and lignum, rarely on rocks or over soil on
sand dunes, northwards mainly in anthropogenic habi-
tats.

Distribution. One of the most common species in the
southern parts of Fennoscandia to the middle boreal
zone but rare towards the
north. D: NJy dJy Viy
SJy Fyn Sjce Brn. ¥: AV
U EK St EH ES EP PH
PS PK KP Kn OP PeP Ks
KiL SoL EnL InL. 1: I4u
N: Of Ak He Op Bu Vf'Te
AA VA Ro Ho SF MR ST
NT SNo NNo Tr VFi. S:
Sk Bl Ol Gtl KIm Sml HI
Bh DIs Vg Og Nrk Srm
Vim Vsm Upl Dir Gst Hls
Mpd Ang Hrj Jmt Vb Nb AsL LyL PL LuL TL. Wides-
pread in western Eurasia, extending to West Siberia.
Also in Far East, Macaronesia and North Africa. In
North America primarily eastern, with scattered loca-
lities along the east coast and around the Great Lakes.

Evernia prunastri

Note. Might be confused with Ramalina farinacea but
distinguished by its whitish lower surface and softer
thallus.
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Flavocetraria
T. Randlane & A. Thell

Flavocetraria Kirnefelt & A . Thell

in Kéarnefelt et al., Acta Bot. Fenn. 150: 81 (1994). — TyPE:
Flavocetraria cucullata (Bellardi) Kérnefelt & A.Thell

D: kruslav F: lumijakalat

Literature: Kiarnefelt et al., Acta Bot. Fenn. 150: 79-86
(1994).

THALLUS fruticose, erect. Lobes once or twice dicho-
tomously branched, flat to subtubular. Upper surface
more or less pale yellow, usually smooth and glossy;
lower surface pale yellow; basal parts of the thallus
generally duller, often reddish or brownish; pseudo-
cyphellae as white spots on the lower surface; soredia
absent or rare, marginal; isidia absent. Cortical layers
thin. Medulla lax. AscomaTta apothecia, zeorine, sub-
marginal, at lobe ends, to 8§ mm diam.; disc brown.
Asci slenderly clavate, 8-spored. Spores ellipsoid,
5-10 x 3-5.5 um. CoNIDIOMATA pycnidia, black, mar-
ginal, protruding or on short projections. Conidia
dumbbell-shaped, 6 x 1 pm. PHOTOBIONT trebouxioid.

Chemistry. Usnic acid, lichesterinic acid complex and
anthraquinones.

Note. Differs from Cetraria by the yellow colour, the
thinner cortex and the dumbbell-shaped conidia. Its
closest related is Tuckermanopsis and Arctocetraria
(Thell et al. 2002).

1. Lobes strongly canaliculate or subtubular; surface
rather smooth; basal parts reddish .......... 1. F cucullata

— Lobes plane, not canaliculate or subtubular; surface
foveolate and wrinkled; basal parts dark yellow
.................................................................... 2. F. nivalis

1. Flavocetraria cucullata (Bellardi)
Kérnefelt & A.Thell

in Kérnefelt et al., Acta Bot. Fenn. 150: 81 (1994). — Li-
chen cucullatus Bellardi, Osserv. Bot.: 54 (1788). — TypE:
[Italy] “Al monte Ritten presso Bolzano, nel Tirolo meri-
dionale I’esempl. inferiore, il superiore dalla Valdobbia”,
1862. Hausmann & Carestia, Erbar. Crittogam. Ital. no. 926
(FI neotype, Randlane & Thell, Nordic Lichen Flora 4: 139,
2011).

Syn. Cetraria cucullata (Bellardi) Ach., Allocetraria cucul-
lata (Bellardi) Randlane & Saag

D: kreemmerhus-kruslav F: kourulumijakala I: my-
vatnsgros N: gulskjerpe S: strutlav

Literature: Hakulinen, Arch. Soc. Zool. Bot. Fenn. Vanamo
17: 142-143 (1962); Hasselrot, Acta Phytogeogr. Suec. 33:
20-25, 113-115 (1953); Randlane & Saag, Mycotaxon 44:
491-493 (1993).

Figs: Brodo et al. 2001: 215; Hinds & Hinds 2007: 248;
Holien & Tensberg 2006: 38; Moberg & Holmasen 1990:
73; Wirth 1995: 266.

THALLUS erect, to 7 cm high, once or twice dichoto-
mously branched; lobes to 5 mm wide, canaliculate
or subtubular. Upper (inner) surface yellow, smooth
and glossy; pseudocyphellae as white spots on the lo-
wer surface; lower (outer) surface pale yellow, basal
necrotic parts reddish-violet. APOTHECIA rare, submar-
ginal near lobe ends, to 6 mm diam.; disc brown. Spo-
res ellipsoid, 5-10 x 3-5.5 um. Pycnipia black, mar-
ginal, protruding, occasionally on short projections.
Conidia 6 X 1 pm.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K-, KC—, PD—; lichesterinic and
protolichesterinic acids. Antraquinones in the basal
part of the thallus.

Habitat. Common in tundra heaths and mountain are-
as, growing on the ground, on soil or gravel, together
with F. nivalis and other lichens, such as Cetraria and
Cladonia. In southernmost Fennoscandia it occurs ex-
clusively in sunexposed dry localities in the lowland.

Distribution. Common in the arctic and alpine regions,
extending to the boreal zone, rare in the southernmost
parts of the Nordic countries. D: NJy. Gr. Fa. F: 4
V EP PS KP OP PeP Ks
KiL SoL EnL InL. 1: INo.
N: 9f Ak He Op Bu Vf
Te AA Ro Ho SF MR ST
NT SNo NNo Tr VFi OFi.
Al: Shb. S: (Sk) Ol HI Bh
Vg Og Nrk Vim Vsm Srm
Upl Dlr Ang Hrj Jmt Vb
Nb AsL LyL PL LuL TL.
Present in the rest of Eu-
rasia, also in North and
South America.
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Note. Differs from F. nivalis by the subtubular lobes
and the reddish colour of the basal part.

2. Flavocetraria nivalis (L.) Karnefelt &
A.Thell

in Kérnefelt et al. 1994: 81-84. — Lichen nivalis L., Sp. Pl.:
1145 (1753). — Type: Sweden (LINN 1273.101 lectotype,
Jorgensen et al., Bot. J. Linn. Soc. 115: 378, 1994).

Syn. Allocetraria nivalis (L.) Randlane & Saag, Cetraria
nivalis (L.) Ach.

D: sne-kruslav F: lapalumijékala I: mariugros N: gul-
skinn S: snélav

Literature: Hakulinen, Arch. Soc. Zool. Bot. Fenn. Vanamo
17: 145-148 (1962); Hasselrot, Acta Phytogeogr. Suec. 33:
29-34, 118-122 (1953); Randlane & Saag, Mycotaxon 44:
491-493 (1993); Schipperges et al., Lichenologist 27: 517—
529 (1995).

Figs: Brodo etal. 2001: 315; Hinds & Hinds 2007: 249; Ho-
lien & Tensberg 2006: 38; Moberg & Holmasen 1990: 77.

THALLUS erect, to 8 cm high, loosely adnate, scattered
or in tufts; lobes to 7 mm wide, foveolate, ridged and
concave, irregularly branched towards tips, upper sur-
face light yellow, smooth and glossy; pseudocyphel-
lae as white spots on the lower surface; lower surface
pale yellow, necrotic basal parts brownish. APOTHECIA
rare, submarginal, close to branch tips, to 8 mm diam.;
disc brown. Spores ellipsoid, 5-10 x 3-5.5 pm. Pyc-
NIDIA black, marginal, slightly protruding. Conidia 6
X 1 pum.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K—, KC—, PD—; no medullary com-
pounds detected. Anthraquinones at base.

Habitat. Common lichen in tundra heaths and moun-
tain areas, growing on the ground, on soil or gravel,
together with F. cucullata and other lichens, such as
Cetraria and Cladonia. In southernmost Fennoscan-
dia it occurs exclusively in sun-exposed dry localities
in the lowland.

Distribution. Common throughout the arctic and al-
pine regions, extending to the boreal zone, rare in the
southernmost parts of the Nordic countries. D: NJy
aJy VJy SJy Sjee Brn. Gr. F: A VU ST EH EP PS PK
KP Kn OP PeP Ks Kil SoL EnL InL. 1: ISu [Ve IMi
IAu INv INo N: Of Ak He Op Bu VfTe AA VA Ro Ho SF

MR ST NT SNo NNo Tr
VFi OFi. Al: JM BI Sb.
S: Sk Bl Ol Gtl SmI Hl
Bh DIs Vg Og Nrk Srm
Vem Vsm Upl Dlr Gst
Hls Mpd Ang Hrj Jmt Vb
Nb AsL LyL PL Lul TL.
Present in all of Eurasia,
also in North America,
Papua New Guinea, Peru
and Argentina.

Flavocetraria nivalis

Note. Prefer the same ha-
bitat as F. cucullata from which it differs by flatter and
foveolate lobes and brownish basal part.

Flavoparmelia
R. Moberg, A. Thell & P. Frodén

Flavoparmelia Hale

Mycotaxon 25: 604 (1986). — Type: Flavocetraria caperata
(L.) Hale

D: skallav F: viherkarpeet S: getlavar

Literature: Hale, Smithsonian Contr. Bot. 31: 1-62 (1976);
Mycotaxon 25: 603-605 (1986).

TraLLUs foliose, loosely to closely adnate, = orbicular,
to 20 cm diam., yellowish green. Lobes rounded, +
irregular. Lower surface black with few rhizines and
a bare, often paler coloured margin. Medulla of a
dense hyphal structure. Ascomata apothecia, zeorine,
rare, somewhat stalked. Asci broadly clavate, 8-spo-
red. Spores broadly ellipsoid, comparatively large,
>15 um long, with epispore. ConpioMATA pycnidia,
often in small groups, laminal, immersed or slightly
protruding. Conidia + dumbbell-shaped. PHOTOBIONT
trebouxioid.

Chemistry. Cortex with usnic acid. Medulla with va-
rious depsidones of the protocetraric acid group, and
often with fatty acids.

Note. Differs from Parmelia by the yellow colour
(usnic acid) and the simple rhizines. More closely re-
lated to Parmotrema than to Parmelia according to
phylogenetic analyses based on DNA. The genus in-
cludes worldwide c. 22 species, of which F. caperata
and the recently discovered F. soredians are the only
representatives in the Nordic countries.
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1. Soralia usually not coalescent, coarsly granulate;
lobes usually over 5 mm wide; medulla K+ yellow
................................................................. 1. F. caperata
— Soralia + coalescent, finely granulate; lobes
usually less than 5 mm wide; medulla K+ yellow
tUrning 18d ...eeveeerieniiniieieeeeeee 2. F. soredians

1. Flavoparmelia caperata (L.) Hale

Mycotaxon 25: 604 (1986). — Lichen caperatus L., Sp. PL.
1147 (1753). — Type: Icon in Dillenius, Hist. Musc.: t. 25,
Fig. 97 (1742) (lectotype, Jorgensen et al., Bot. J. Linn. Soc.
115: 373, 1994; corresponding specimen in herb. Dillenius
(OXF epitype, Jorgensen et al., Bot. J. Linn. Soc. 115: 373,
1994).

Syn. Parmelia caperata (L.) Ach., Parmelia cylisphora
(Ach.) Vain., Pseudoparmelia caperata (L.) Hale

D: gulgron skéllav F: viherkarve N: eikelav S: get-
lav

Red-listed in: D S

Literature: Arup et al., Skyddsvdrda lavar i SV Sverige:
194-195 (1997); Ek et al., Svensk Bot. Tidskr. 96: 210-215
(2002); Résdnen, Luonnon Tutkija 57: 55-56 (1953); Thor
& Arvidsson, Rodlistade lavar i Sverige: 176 (1999); Sech-
ting, Graphis Scripta 15: 53-56 (2004).

Figs: Brodo etal. 2001: 317; Hinds & Hinds 2007: 251: Ho-
lien & Tensberg 2006: 51; Sérusiaux et al. 2004: 81; Wirth
1995: 639.

THaLLUs + orbicular, to 20 cm diam., yellowish to
greyish green, + closely attached to the substrate,
in parts often wrinkled. Lobes rounded, 0.5-1.5 cm
wide, often paler towards the tips; soralia £ com-
mon, laminal; soredia granular; lower surface black,
dull, with few rhzines, towards the lobe tips brown
and without rhizines. APOTHECIA rare, not observed in
Nordic countries, somewhat stalked, to 3 mm diam.;
disc pale brownish red. Spores ellipsoid, 17-24 x
8—13 pum. Pycnipia single or in small groups, laminal,
immersed or slightly protruding. Conidia dumbbell-
shaped, 5-7 x 1 pm.

Chemistry. Cortex C—, K—, KC—, PD—; usnic acid.
Medulla C—, K+ yellow, KC—, PD+ red; caperatic and
protocetraric acids, atranorin accessory.

Habitat. Corticolous on deciduous trees and shrubs,
particularly in the canopy, but also saxicolous. It pre-
fers open areas as roadsides and coastal sites.

Distribution. Only oc-
casional and presuma-
bly southern and with a
suboceanic preference in
the Nordic countries. In-
creasing in recent years.
D: NJy VJy Fyn Sjce Brn.
F: (U) (ES). N: Of Ak
He Op VfAA VA Ro Ho
SF. S: Sk Bh Vg Og Vsm
Jmt. Pantemperate in both
hemispheres,  reaching
semi-arid areas and the hemiboreal zone in the north.

Flavoparmelia caperata

Note. Easily distinguished from F. soredians by the
more wrinkled thallus, broader lobes and soralia ori-
ginating from pustulae. The K reaction of the medulla
and soralia is yellow, without turning red as in F. so-
redians.

2. Flavoparmelia soredians (Nyl.) Hale

Mycotaxon 25: 605 (1986). — Parmelia soredians Nyl., Flo-
ra 55: 426 (1872). — Type: Spain (H-NYL 34690, lectotype,
Hale, Smithsonian Contr. Bot. 31: 48, 1976).

Syn. Pseudoparmelia soredians (Nyl.) Hale
S: liten getlav

Literature: Frodén & Thell, Lavbulletinen 2010-3: 163165
(2010); Hale, Smithsonian Contr. Bot. 31: 48-49 (1976);
Mycotaxon 25: 605 (1986); Smith et al., The lichens of
Great Britain and Ireland: 404 (2009).

Figs: Dobson 2005: 317; van Herk & Aptroot 2004: 183.

THALLUS to 10 cm diam., forming rather distinctive con-
spicuous pale yellowish or greyish green regular roset-
tes, closely attached to the substrate; lobes subirregular,
apically rounded, 2—-5 mm wide, usually plane, rugose
towards the centre of the thallus; soralia common, la-
minal, orbicular and coalescing; lower surface black,
dull, with single rhizines, becoming brownish and bare
towards the periphery. APOTHECIA rare, not observed in
Nordic countries, adnate, to 3 mm diam.; disc brownish
red. Spores ellipsoid, 17-18 x 8 um. Pycnipia laminal
and immersed. Conidia not observed.

Chemistry. Cortex C—, K— KC—, PD—; usnic acid.
Medulla and soralia C—, K+ yellow turning red to
brownish red, KC+ red, PD+ orange; salazinic acid.
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Habitat. Corticolous on
deciduous trees and bus-
hes, rarely saxicolous, on
siliceous rocks, in mild,
open areas, preferrably
close to coasts.

Distribution. Recently
discovered in Lund, south-
ernmost Sweden. S: Sk.
Temperate in  Europe,
Africa, South America and
New Zealand. In Europe it
mainly occurs close to coasts but is now spreading to the
inland (Smith et al. 2009).

Flavoparmelia soredians

Gowardia
S. Velmala & L. Myllys

Gowardia Halonen, Myllys, Velmala &
Hyvérinen

Bryologist 112: 141 (2009). — Tyre: Gowardia nigricans
(Ach.) P.Halonen, L.Myllys, S.Velmala & H.Hyvirinen

F: tunturilupot
Literature: Halonen et al., Bryologist 112: 138—146 (2009).

THALLUs erect or decumbent, to 13 c¢cm long, grey to
black, often bicolorous, branches terete to flattened,
sometimes foveolate; isidia absent; soralia very rare;
pseudocyphellae sparse to abundant, fusiform to fis-
sural, usually plane, white, 0.2—1 mm long. AscomaTa
apothecia, zeorine; disc yellowish brown to pale red-
dish brown; asci usually 2—4-spored. Spores simple,
ellipsoid. CONIDIOMATA unknown.

Chemistry. Alectorialic acid, barbatolic acid.

Note. Separated from Alectoria based on morphologi-
cal, chemical and DNA characters. The genus inclu-
des two species, of which G. nigricans occurs in the
Nordic countries and G. arctica Halonen et al. in the
Arctic regions of Canada and Russia.

1. Gowardia nigricans (Ach.) Halonen et al.

Bryologist 112: 145 (2009). — Cornicularia ochroleuca var.
nigricans Ach., Lichenogr. Universalis: 615 (1810). — TypE:

Sweden, Lapponia (H-ACH 1859B lectotype, Howe, Myco-
logia 3: 150, P1. 45, 1911).

Syn. Alectoria nigricans (Ach.) Nyl., Alectoria furcellata
R.Sant.

F: tunturiluppo I: surtarkraeda N: jervskjegg S: upp-
ratt tagellav

Literature: Brodo & Hawksworth, Opera Bot. 42: 63-66
(1977); Halonen et al. 2009: 145; Hawksworth, Lichenolo-
gist 5: 224-225 (1972).

Figs: Brodo et al. 2001: 153; Halonen et al. 2009: 145; Han-
sen & Andersen 1995: 16; Holien & Tensberg 2006: 33;
Krog et al. 1994: 111; Moberg & Holmésen 1990: 100; Rik-
kinen 2008: 195.

THALLUS erect or partly decumbent, to 8 cm long; bi-
colorous, basal parts pale grey to pinkish grey, apical
parts dark grey to black; main branches distinct, bran-
ches mainly terete, basal parts becoming flattened,
to 1.5 mm wide. Soralia very rare. Pseudocyphellae
conspicuous, usually abundant, concave to slightly
convex, white, fusiform to fissural, to 1 mm long.
APOTHECIA very rare, to 2 mm diam. Spores simple,
usually 2 per ascus, rarely 4, colourless as young, be-
coming reddish brown, 20-40 x 12-25 pm.

Chemistry. Thallus C+ red, K+ faintly yellow, KC+ red,
PD+ yellow; alectorialic acid and usually barbatolic acid.

Habitat. Terricolous on tundra soil, or on rocks. Often
together with Alectoria ochroleuca and Bryocaulon
divergens. Rarely on shrubs and tree bases.

Distribution. Locally abundant in the northern moun-
tains and tundra. Gr. Fa.
F: PeP Ks Kil SoL EnL
InL. I: ISu Ve IMi IAu |*]
INv INo. N: He Op Bu
Te AA Ro Ho SF MR ST
NT SNo NNo Tr VFi OFi.
Al: JM BI Sb. S: DIr Mpd
Ang Hrj Jmt Vb Nb AsL
LyL PL Lul TL. Present in
Europe, Asia, Australasia,
North and South America,
Antarctica. Arctic-alpine.

Gowardia nigricans

Note. Distinguished from Alectoria spp. by the grey-
ish colour due to the lack of usnic acid.
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Hypogymnia
M. Westberg, T. Ahti & A. Thell

Hypogymnia (Nyl.) Nyl.

Lich. Env. Paris: 39 and 139 (1896). — Parmelia [unranked]
Hypogymnia Nyl., Flora 64: 537 (1881). — Type: Hypogym-
nia physodes (L.) Nyl.

Syn. Cavernularia Degel.

D: kvistlav F: paisukarpeet I: pembur N: kvistlav S:
blaslavar

Literature: Bitter, Hedwigia 14: 174-274 (1901); Elix, Bru-
nonia 2: 175-245 (1979); Goward et al., Lich. Brit. Colum-
bia 1: 58-62 (1994); Hansen & McCune, Folia Cryptog.
Estonica 47: 13-20 (2010); Hinds & Hinds, Mem. New
York Bot. Gard. 96: 1-584 (2007); Ohlsson, Bryologist 76:
370-379 (1973); Osthagen, Blyttia 34: 194-195 (1976);
Poelt & Vézda, Bestimmungsschliissel europ. Flechten, Er-
génzungsheft 1: 125-129 (1977); Rassadina, Novosti. Sist.
Nizsh. Rast. 1967: 289-300 (1967); Thomson, Amer. Arctic
Lich. 1: 235-243 (1984).

TuarLus foliose to subfruticose, adnate to loosely
attached by holdfasts or directly by patches of the
lower cortex, occasionally semierect or pendulous.
Lobes inflated, hollow (rarely compact in non-Nordic
species). Upper surface grey to dark brown, without
pseudocyphellae, often sorediate, rarely isidiate. Lo-
wer surface black or brown at the lobe tips, corticated,
wrinkled, without rhizines, often perforate. Medulla
lining the cavity of the lobes, white to brown to black-
ish. Ascomata apothecia, laminal, often stalked, ra-
rely sessile; disc concave or flat, brown. Asci broadly
clavate, 8-spored. Spores simple, broadly ellipsoid
to subglobose, colourless. CoNIDIOMATA pycnidia, la-
minal, immersed. Conidia dumbbell-shaped. PHoTo-
BIONT trebouxioid.

Chemistry. Cortex with atranorin and chloroatranorin.
Medulla usually with depsidones, such as physodic,
physodalic and protocetraric acids.

Note. The genus Hypogymnia comprises over 90, pre-
dominantly corticolous, species, and is one of the few
large Parmeliaceae genera with its main distribution
in the Northern Hemisphere. Recent phylogenetic
studies strongly support an inclusion of Cavernularia
in Hypogymnia (unpublished data). The species occur
on bark, more rarely on wood, rocks or on the ground.

1. Lower surface with pits (cavernulae) ....... 4. H. hultenii
— Lower surface without pits .........ccccoeverenininieieiennn. 2
2. On bark, wood or T0CKS .........oooveiiiviiiiieeiiecceeeree 3
— On the ground in alpine heaths or arctic tundra........... 9
3. Soralia laminal, formed from papillae or irregularly
spreading over the surface..........cccceeeeieinininieiennne 4
— Soralia marginal, formed at the tips of marginal lobes
or from the tips of short, inner lobes ..........c.cccoeueneee. 5
4. Soralia spreading over the surface, thallus grey,
southern Fennoscandia ............ccocone.e. 3. H. farinacea

— Soralia from laminal papillae; thallus partly, but distin-
ctly brown; northern Fennoscandia,
Iceland and Svalbard ..............cocuveee. 1. H. austerodes
5. Soralia capitate, convex, without a central opening.... 6
— Soralia labriform, lacerate or not, with a central

opening to the medullary cavity .........ceceeveeieeeiennene. 7
6. Thallus partly brown, closely adnate, northern
Fennoscandia only ........ccccoceveveninincncnnen. 2. H. bitteri

— Thallus grey, loosely attached to subfruticose
................................................................ 8. H. tubulosa

7. Medulla PD—, soralia strongly lacerate, thallus with
small side lobes, lower surface of the lobe tips

with round perforations ...........c.cccceeeeueenee. 9. H. vittata
— Medulla PD+ orange, soralia labriform, thallus
without side lobes, perforations present or not............ 8

8. Medulla K+ slowly reddish brown, lower surface
of the lobe tips lacking perforations....... 6. H. physodes
— Medulla K—, lower surface of the lobe tips with

round perforations............ccceeceveruenen. 5. H. incurvoides
9. Soralia from laminal papillae or lacking,

thallus mainly or entirely brown ..........ccccccevenuennne. 10
— Soralia formed in the lobe tips, thallus grey

OF MAINLY BIOWIN....cvviiiiiiiiiiiieeeeeeee e 11

10. Soralia present, boreal forest to arctic
............................................................. 1. H. austerodes
— Soralia lacking, arctic-alpine............... 7. H. subobscura
11. Thallus grey and often bluish in parts, orbicular;
soralia labriform but often indistinct and poorly
developed; medulla PD+ red. ................ 6. H. physodes
— Thallus mainly brown, irregular; soralia becoming
lacerate but often indistinct and poorly
developed; medulla PD—..........cccoocevininnne 9. H. vittata

1. Hypogymnia austerodes (Nyl.) Rdsidnen

Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo 18(1): 13 (1943).
— Parmelia austerodes Nyl., Flora 64: 537 (1881). — TypE:
[Norway, Ser-Trendelag] Oppdal, Kongsvoll, 1881 Norr-
lin 654 (H-NYL 34147 lectotype, Westberg, Ahti & Thell,
Nordic Lichen Flora 4: 139, 2011).

Syn. Hypogymnia obscurata (Ach.) Résénen, non sensu
Résdnen et auct., Parmelia obscurata var. isidiata (Lynge)
H.Magn., Parmelia obscurata (Ach.) Bitter (non sensu Bitter).
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F: tunturipaisukarve I: moéapemba N: seterlav S:
mork bléslav

Red-listed in: S

Literature: Ahlner, Acta Phytogeogr. Suec. 22: 68-70,
189-190 (1948); Du Rietz, Svensk Bot. Tidskr. 9: 428-431
(1915); Thor & Arvidsson, Rodlistade lavar i Sverige: 192
(1999).

Figs: Brodo et al. 2001: 347; Hansen & Andersen 1995: 38;
Hinds & Hinds 2007: 271; Moberg & Holmasen 1990: 83;
Thomson 1984: 237.

THALLUS to 8 cm diam., adnate, usually forming ro-
settes; lobes 1-3 mm wide; upper surface grey in the
centre, becoming brownish towards the edges, short
pustulate isidia on laminal papillae developing into
soralia common in the central parts; lower surface
black, brownish towards the periphery, glossy, some-
times perforate near the lobe tips. APOTHECIA rare, ses-
sile, to 6 mm diam.; disc dark reddish brown. Spores
broadly ellipsoid, 6.5-7.5 x 4.5-5 pm. Pycnipia not
observed.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin. Medulla C—, K—, KC+ red, PD—; 3-hydroxyphy-
sodic, 2°-O-methylphysodic and physodic acids and
an unknown substance.

Habitat. Corticolous, on acidic bark, e.g., Picea, Pi-
nus and Betula, or saxicolous on soft calcarecous or
siliceous rocks in subalpine-alpine areas. Above the
tree limit found on soft calcareous rocks or on the
ground in calcareous heaths.

Distribution. Restricted to
the Scandinavian moun-
tains, Iceland and Sval-
bard. Gr. F: Ks KilL SoL
EnL InL.1: INo. N: He Op
Bu VfTe AA VA Ro Ho SF
MR ST NT SNo NNo Tr
VFi OFi. Al: Sb. S: Dilr
Hrj Jmt AsL LyL PL LuL
TL. Circumpolar boreal-
alpine in the Northern
Hemisphere.

bR
Qﬁg;&ij

Hypogymnia austerodes

Note. Hypogymnia austerodes is similar to H. bitteri
which has capitate soralia on the tips of submarginal lo-
bes. In the Arctic it can also be confused with H. subob-
scura, which has papillae that never develop into soralia.

2. Hypogymnia bitteri (Lynge) Ahti

Ann. Bot. Fenn. 1: 20 (1964). — Parmelia bitteri Lynge, Vi-
denskapsselsk. Skr., ser. 1, Mat. Naturvet. KI. 7: 138 (1921).
— Type: Switzerland, Schleicher 279a (H-ACH 1384B lec-
totype, Westberg, Ahti & Thell, Nordic Lichen Flora 4: 139,
2011).

Syn. Hypogymnia obscurata auct., Parmelia obscurata
auct.

F: ruskopaisukarve N: granseterlav S: knottrig blas-
lav

Red-listed in: S

Literature: Ahlner, Acta Phytogeogr. Suec. 22: 63-68, 190—
196 (1948).

Figs: Brodo et al. 2001: 348; Hinds & Hinds 2007: 271;
Holien & Tonsberg 2006: 48; Thomson 1984: 238.

THALLUS to 12 cm diam., adnate, usually forming ro-
settes; lobes 1-3 mm wide; upper surface glossy, grey
to brown in parts; isidia absent; soralia capitate, blue-
grey or whitish grey, mainly present on the ends of
submarginal lobes or short side lobes; lower surface
black. ApoTHECIA and PycNipia not observed in Nordic
material.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla PD—, K-, KC+ red, C—; physodic,
3-hydroxyphysodic and 2’-O-methylphysodic acids
and an unknown substance.

Habitat. Most commonly found in the subalpine
spruce forests where it grows corticolous on Betula,
Picea and Salix, occasionally also on Pinus, lignum
and on rock.

Distribution. Boreal-subalpine in Fennoscandia. Gr.
F: PK KP Kn OP PeP
Ks KiL SoL EnL InL. N:
Ak He Op Bu Vf Te AA
VA Ro Ho SF MR ST NT
SNo NNo Tr Vfi OFi. S:
Vem DIr Hils Mpd Ang
Hrj Jmt Vb Nb AsL LyL
PL Lul TL. Circum-
boreal montane in the

Northern  Hemisphere, ~F %
also in South America & 7

. Lo 5 A
and East Africa. bl Fypogymnia bitter
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Note. Similar to Hypogymnia austerodes but has ca-
pitate soralia on the tips of submarginal lobes. In H.
austerodes the soralia are laminal and arise from pa-
pillae.

3. Hypogymnia farinacea Zopf

Ann. Chemie 352: 42 (1907). — Type: Sweden, Fries, Lich.
Suec. exs. no. 291 (UPS lectotype, Westberg, Ahti & Thell,
Nordic Lichen Flora 4: 139, 2011).

Syn. Hypogymnia bitteriana (Zahlbr.) Résidnen, Parmelia
bitteriana Zahlbr., Parmelia farinacea Bitter, nom. illeg.

D: grynet kvistlav F: jauhepaisukarve I: skogarpem-
ba N: sukkerlav S: grynig blaslav

Red-listed in: I

Literature: Du Rietz, Svensk Bot. Tidskr. 9: 428-431
(1915); Gelting, Naturhist. Tidene 7(2): 27 (1943); Wirth,
Flechten Baden-Wiirttembergs: 428 (1995).

Figs: Holien & Tensberg 2006: 48; Moberg & Holmésen
1990: 84; Rikkinen 2008: 145; Wirth 1995: 429.

THALLUS to 6 cm diam., closely adnate, usually forming
rosettes; lobes to 3 mm wide, somewhat convex, flat-
tening towards the tips, contiguous, overlapping in the
centre, discrete at margins; upper surface grey, wrink-
led; soralia greyish, laminal and irregularly spreading
from the central parts and out; lower surface black.
APOTHECIA rare, laminal, sessile or somewhat stalked,
to 6 mm diam.; disc reddish brown. Spores ellipsoid,
6-7.5 x 3-4.5 um. Pycnipia seen as black dots close
to the lobe tips. Conidia slightly dumbbell shaped, 58
X1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K—, KC+ red, PD—; physodic acid,
3-hydroxyphysodic and 2’-O-methylphysodic acids
and an unknown sub-
stance.

Habitat. Usually corti-
colous on bark of coni-
fers and deciduous trees,
mainly Pinus, also ligni-
colous and saxicolous.

Distribution. Mainly
distributed in the south-
ern parts of the Nordic ) ;
countries. In Finland ey

Hypogymnia farinacea

rather oceanic, not extending to Russia. D: NJy OJy
Sjee Brn. ¥: AU V EK St EH ES EP PH PS PK. 1: [Au
INo. N: Of Ak He Op Bu Vf Te AA VA Ro Ho SF ST
NT SNo NNo VFi @Fi. S: Sk Bl Ol Gtl KIm SmI HI Bh
DIs Vg Og Nrk Srm Vim Vsm Upl Dlr Gst Mpd Ang
Vb Nb. Restricted to western Eurasia, western North
America (one loc. in eastern) and East Africa.

Note. The grey, wrinkled upper surface with irregu-
larly spreading soralia distinguish this species from
other Hypogymnia species in the area.

4. Hypogymnia hultenii (Degel.) Krog

Nyt Mag. for Naturvid. 88: 76 (1951). — Cavernularia hul-
tenii Degel., Acta Horti Gothob. 12: 128 (1937). — TypE:
USA, Alaska, Kodiak Island, Kodiak, [on bark], 1932 E.
Hultén 5062b (UPS holotype).

N: groplav S: kavernularia
Red-listed in: S

Literature: Ahlner, Acta Phytogeogr. Suec. 22: 33-36, 169—172
(1948); Ahti & Henssen, Bryologist 68: 85-89 (1965); Brodo et
al., Lich. North America: 212-213 (2006); Flatberg et al., Blyttia
33: 237-239 (1975); Holien & Tensberg, Blyttia 54: 157177
(1996); Printzen et al., Molec. Ecol. 12: 1473-1486 (2003).

Figs: Brodo et al. 2001: 213; Holien & Tensberg 2006: 46.

THaLLUs foliose, & orbicular, to 3 cm diam., attached
to the substrate with small hapters. Upper surface
greyish; lower surface black. Lobes very narrow, to 1
mm wide, elongate, + ascending, partly hollow, with
scattered, distinctive holes on the lower surface. Sora-
lia capitate, close to the lobe tips. APOTHECIA rare, to 1
mm diam. Spores 3—4 pm diam. Pycnipia not obser-
ved in Nordic material.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K —,
KC+ red, PD—; physodic
acid.

Habitat. Moist, old-
growth, coniferous fo-
rests, usu-ally on the thin
lower twigs of Picea, but
also on Betula and Sor-
bus aucuparia.

Distribution.  Restricted
to central western Scan- Ay e

Hypogymnia hultenii
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dinavia. N: Ho SF MR ST NT SNo. S: Ang Jmt AsL.
Also known from Scotland and in North America from
Alaska to California and from Labrador, Newfoundland,
Nova Scotia and New Brunswick.

Note. May be confused with young thalli of other Hy-
pogymnia species. Well-developed it is easily identi-
fied by the pits (cavernulae) on the underside.

5. Hypogymnia incurvoides Rass.

Novosti Sist. Nizsh. Rast. 1967: 293: 289-300 (1967). —
Type: Russia, Archangel’sk Region: Plesetsk District, near
Obozerskaya, 1917 Savicz s. n. (LE holotype)

Literature: McCune et al., Bryologist 109: 80-82 (2006);
Graphis Scripta 19: 10-12 (2007); Hansen & McCune, Fo-
lia Cryptog. Estonica 47: 15-16 (2010); Rassadina, Novosti
Sist. Nizsh. Rast. 1967: 289-300 (1967).

Figs: Hinds & Hinds 2007: 273; McCune et al. 2006: 81;
McCune et al. 2007: 11.

THaLLUS to 10 cm diam., adnate, dichotomously bran-
ched; lobes contiguous to slightly separate and often
somewhat imbricate, usually forming a regular lat-
tice, 1.0—1.5 mm wide; upper surface whitish to pale
greenish grey with dark margins; soralia terminal, ori-
ginally labriform, becoming rounded beneath splayed
open lobe tips; isidia and lobules absent; lower sur-
face black with brown margins, strongly wrinkled
with perforations at the lobe tips and axils. APOTHECIA
not known in Nordic material. PycNipia as black, la-
minal spots. Conidia not observed.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K—, KC+ reddish orange, PD+
orange-red; physodic, physodalic and protocetraric
acids, rarely (in Greenland) diffractaic acid.

Habitat. Mainly on coni-
fers in humid forests. The
Norwegian material was
found on Picea abies and
the single Swedish speci-
men on Alnus glutinosa.

Distribution.  Recently
reported from a few lo-
calities in Scandinavia.
Gr. N: NTr. S: Vg. Dis-
junct circumboreal in

the Northern Hemisphere, known from northeastern
Russia and eastern North America. Abundant in New-
foundland in Canada, extending south to North Ca-
rolina.

Note. Exclusively known from its type locality in
northeastern Russia until recent times, when it was re-
ported from eastern Canada (McCune et al. 2006) and
shortly afterwards from the Appalachian mountains
and Scandinavia (McCune et al. 2007). Although
neglected and overlooked for a long time, this is most
likely a rare species within its circumboreal distribu-
tion. According to a molecular analysis (Hansen &
McCune 2010) it is most similar to Hypogymnia kro-
giae Ohlsson, from which it differs by the presence of
soralia. Among the Nordic species H. incurvoides is
very similar to H. physodes but differs from this spe-
cies by having round perforations on the lower sur-
face of the lobe tips and axils and a medulla reacting
K- (lacking 3-hydroxyphysodic acid).

6. Hypogymnia physodes (L.) Nyl.
Lich. Env. Paris: 39 (1896). — Lichen physodes L., Sp. PL.
2: 1144 (1753). — Typk: Sine loco (LINN 1273.77 lectotype,

Howe, Bull. Torrey Bot. Club 39: 201, 1912, specified by
Jorgensen et al., Bot. J. Linn. Soc. 115: 338, 1994).

Syn. Parmelia physodes (L.) Ach.

D: almindelig kvistlav F: sormipaisukarve I: flatbem-
ba N: vanlig kvistlav S: bléslav

Red-listed in: I

Literature: Poelt & Vézda, Bestimmungsschliissel europ.
Flechten, Ergdnzungsheft 1: 129 (1977); Thomson 1984:
240.

Figs: Brodo et al. 2001: 354; Hansen & Andersen 1995: 38;
Hinds & Hinds 2007: 274; Holien & Tensberg 2006: 46;
Moberg & Holmasen 1990: 85; Rikkinen 2008: 145; Séru-
siaux et al. 2004: 86; Wirth 1995: 427, 429.

TuaLLus to 10 cm diam., loosely adnate, very vari-
able, rosette-forming to irregularly spreading or sub-
fruticose; lobes variable in shape from broad and
overlapping to more elongate and discrete, somewhat
ascending, upper surface grey, glossy; lower surface
black; soralia lip-shaped, developing at lower side
of the tips. ApoTHECIA rather rare, laminal, to 6 mm
diam.; disc reddish brown. Spores broadly ellipsoid,
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6-9 x 4-5 pm. PycNiDiA common, laminal, often in
groups close to lobe ends, immersed, black. Conidia
slightly dumbbell shaped, 5-8 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin and chloroatranorin. Medulla C—, K+ slowly
reddish brown, KC+ red, PD+ red, UV+ pale blue;
physodic, physodalic, 3-hydroxyphysodic and small
amounts of 2’-O-methylphysodic (accessory) and
protocetraric acids.

Habitat. Corticolous on both conifers and deciduous
trees and shrubs, lignicolous, saxicolous or occa-
sionally terricolous in coastal and mountain heaths.
Found from sea level to high altitudes in the Scandi-
navian mountains. Rather resistant to air pollution
and common also in urban areas, often on man-made
substrates.

Distribution. Distributed throughout the Nordic
i : lo|e|®
countries. D: NJy dJy @?}J ole] o

2
VJly SJy Fyn Sje Brn. | *.7) Ay
. %M e

Gr. Fa. F: A V U EK St
EH ES EP PH PS PK KP
Kn OP PeP Ks KiL SoL
EnL InL. 1: [Au INv INo.
N: gf Ak He Op Bu Vf
Te AA VA Ro Ho SF MR
ST NT SNo NNo Tr VFi
OFi. Al: JM Bi Sb. S: Sk
Bl Ol Gtl KIm Sml HI Bh
DIs Vg Og Nrk Srm Vim ad
Vsm Upl DIr Gst Hls Mpd Ang Hrj Jmt Vb Nb AsL LyL
PL LuL TL. Northern circumpolar, arctic-temperate.

Hypogymnia physodes

Note. The species is usually easily recognized, in spite
of its large morphological variation. It resembles H.
incurvoides but this species lacks 3-hydroxyphysodic
in the medulla which reacts K—. It is also similar to H.
vittata which has lacerate soralia and a medulla reac-
ting PD— (lacking physodalic and protocetraric acid).

7. Hypogymnia subobscura (Vain.) Poelt

Mitt. Bot. Staatssamml. Miinchen 4: 298 (1962). — Parmelia
subobscura Vain., Ark. Bot. 8(4): 33 (1909). — TypE: Russia,
Chukchi National Okrug, Jinretlen, 1878—1879 Almquist,
(S lectotype, Westberg, Ahti & Thell, Nordic Lichen Flora
4:139,2011).

F: tundrapaisukarve
Red-listed in: F

Literature: Hansen & McCune, Folia Cryptog. Estonica 47:
18 (2010); Ohlsson, Bryologist 76: 379 (1973); Thomson
1984: 240.

Figs: Brodo et al. 2001: 355; Hansen & Andersen 1995: 39;
Thomson 1984: 242.

THALLUS to 6 cm diam., closely adnate, forming roset-
tes, lobes elongate, dichotomously branched, usually
1-3 mm wide, tips shiny, bases often with small, la-
minal or marginal isidia-like papillae; soralia absent;
upper surface entirely dark brown or partly yellowish
brown; lower surface black, often perforate at the lobe
tips. APOTHECIA not observed. Pycnipia infrequent,
rod- or slightly dumbbell-shaped, 5-5.5 x 0.5-0.8 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin and chloroatranorin (not constant). Medulla C—.
K-, KC+ red, PD—; physodic and 2’-O-methylphyso-
dic acids.

Habitat. Arctic-alpine species growing over mosses

on the ground in windy
tundra heaths.

Distribution. Arctic with
one known locality in
northernmost ~ Finland.
Gr. F: EnL. Al: Sb. In-
completely circumpolar
arctic-alpine. In North
America it reaches south
to Colorado and Quebec
and in Eurasia to Cauca-
sus.

Note. Resembles H. austerodes but differs in having
papillae that never breaks up into soralia and in lack-
ing 3-hydroxyphysodic acid. By Qvstedal et al. (2010)
included in H. austerodes. In need of further studies.
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8. Hypogymnia tubulosa (Schaer.) Hav.

Bergens Mus. Arbog 2: 31 (1918). — Parmelia ceratophylla
var. tubulosa Schaer., Lich. Helv. Spicil. 10: 459 (1840).
— Type: France, 'De 1’ouest de la France’, 1836 Delise (G
lectotype, Ahti & Clerc in Westberg, Ahti & Thell, Nordic
Lichen Flora 4: 140, 2011).

Syn. Parmelia tubulosa (Schaer.) Bitter

D: finger-kvistlav F: kérsdpaisukarve I: pipupemba
N: kulekvistlav S: pukstockslav

Red-listed in: I

Literature: Lynge, Videnskapsselskapets Skr. Mat. Naturv.
Kl. 7: 136-137 (1921); Ohlsson, Bryologist 76: 379 (1973).

Figs: Brodo et al. 2001: 356; Hinds & Hinds 2007: 275;
Holien & Tensberg 2006: 47; Moberg & Holmasen 1990:
85; Rikkinen 2008: 145; Sérusiaux et al. 2004: 86; Wirth
1995: 431.

THaLLUs to 8 cm diam., usually subfruticose, rarely
as rosettes, loosely adnate; lobes elongate, tubular, al-
most isodiametric, usually ascending; soralia capitate,
covering the upper part of the lobe tips; upper sur-
face grey, matt; lower surface black. APOTHECIA rare,
laminal, sessile or shortly stalked, to 10 mm diam.;
disc reddish brown. Spores subglobose or broadly el-
lipsoid, 6.5-8.5 x 4.5-5.5 um. PycNipia not observed.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin and chloroatranorin. Medulla C—, K—, KC+ red,
PD-, UV+ pale blue; physodic and 3-hydroxyphyso-
dic acids, often also 2’-O-methylphysodic acid.

Habitat. Corticolous and lignicolous, rarely saxico-
lous and terricolous. More sensitive to air pollution
than H. physodes, with which it often grows together.

Distribution. Widely distributed in the Nordic count-

ries, but absent from the
small Atlantic islands
and rare near and above
timberline. D: NJy OJy
VJy SJy Fyn Sjce Brn. Gr.
F: AV UEK St EH ES
EP PH PS PK KP Kn OP
PeP Ks KilL SoL EnL InL.
I: Ve IAu INo. N: Of Ak
He Op Bu Vf Te AA VA
Ro Ho SF MR ST NT SNo

NNo Tr Vfi OFi. S: Sk B

Ol Gtl KIm Sml HI Bh Dis Vg Og Nrk Srm Vim Vsm
Upl DIr Gst Hls Mpd Ang Hrj Jmt Vb Nb AsL LyL PL
LuL TL. Circumboreal in the Northern Hemisphere,
but is present also in montane areas of central Europe,
Asia, North America and North Africa.

Notes. Often growing together with H. physodes but
less frequent. Easily distinguished from the latter by
its almost tubular branches with terminal, capitate so-
ralia.

9. Hypogymnia vittata (Ach.) Parrique

Acta Soc. Linn. Bordeaux 53: 34 (1898). — Parmelia phy-
sodes var. vittata Ach., Methodus: 251 (1803). — Type: Wit-
hout locality (H-ACH 1398A lectotype, Westberg, Ahti &
Thell, Nordic Lichen Flora 4: 140, 2011).

Syn. Parmelia hypotrypanea Nyl., Parmelia hypotrypodes
Nyl., Parmelia vittata (Ach.) Nyl., Parmelia vittata var. hy-

potrypanea (Nyl.) Nyl.

D: fliget kvistlav F: kalliopaisukarve I: prikpemba N:
randkvistlav S: skuggblaslav

Literature: Du Rietz, Svensk Bot. Tidskr. 9: 428-431
(1915); Ingelog et al., Floravéard i skogsbruket, ed. 2, 3:
340 (1987); Ohlsson, Bryologist 76: 379 (1973); Thomson,
Amer. Arctic Lich. 1: 240, 243 (1984).

Figs: Brodo et al. 2001: 356; Hinds & Hinds 2007: 276;
Holien & Tensberg 2006: 47; Moberg & Holmasen 1990:
86; Rikkinen 2008: 123; Wirth 1995: 431.

THALLUS to 6 cm diam. but often several thalli coalesc-
ing, loosely adnate to ascending or pendent; upper
surface whitish, greenish or yellowish grey or some-
times brown in parts; lobes 0.5-2 mm wide, elongate,
slender, irregularly branching, sometimes imbricate,
with small, secondary lobules along the margins; so-
ralia lip-shaped developing from the lower side of
the lobe tips, but becoming strongly lacerate; lower
surface black to brownish black, convex and expan-
ded, often visible from the upper side as a black mar-
gin, with round perforations near the tips. APOTHECIA
rare, laminal, on 1-4 mm long, erect lobes, to 10 mm
diam.; disc brown. Spores subglobose or broadly el-
lipsoid, 5-7 x 4-5 pm. Pycnipia frequent, laminal,
black, often aggregated. Conidia slightly dumbbell
shaped, 4.5-6.5 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K-, KC+ red, PD—; 3-hydroxy-
physodic, physodic and vittatolic acids.
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Habitat. Mainly on shaded, mossy, vertical rocks, but
also on tree trunks and twigs, rarely among mosses in
alpine, somewhat calcareous heaths.

Distribution. Found all over Fennoscandia but rare in
the southern parts and
absent from Svalbard. D:
(Sjee) Brn. F: A V U EK
St EH ES PH PS PK KP
Kn OP PeP Ks Kil. SoL
EnL InL. 1: I4u. N: Of
Ak He Op Bu Vf Te AA
VA Ro Ho SF MR ST NT
SNo NNo Tr Vfi OFi. S:
Smi HI Bh DIs Vg Og Nrk
Srm Vim Vsm Upl Dlr
Gst Hls Mpd Ang Hrj Jmt
Vb Nb AsL LyL PL LuL TL. Circumboreal-montane in
the Northern Hemisphere.

Hypogymnia vittata

Note. The lacerate soralia and the PD— reaction (phy-
sodalic and protocetraric acids lacking) of the medulla
separates H. vittata from H. physodes. The lobes of H.
vittata are also generally more slender and slightly pen-
dent and bears small secondary lobules. A small, brown
morph growing on the ground in alpine areas has some-
times been recognized as H. vittata var. hypotrypanea.

Hypotrachyna
J.A. Elix & A. Thell

Hypotrachyna (Vain.) Hale

Phytologia 28: 341 (1974). — Parmelia subgen. Euparmelia
sect. Hypotrachyna Vain., Acta Soc. Fauna FI. Fenn. 7: 38
(1890). Type: Hypotrachyna brasiliana (Nyl.) Hale

Syn. Parmelia subgen. Hypotrachyna (Vain.) Hale, Parme-
linopsis Elix & Hale

D: skallav N: buktkrinslav S: orlavar

Literature: Divakar et al., Molec. Phylog. Evol. 40: 448-458
(2006); Elix, F1. Australia 55: 49-59 (1994); Hale, Smith-
sonian Contr. Bot. 25: 1-73 (1975); Jergensen, Symb. Bot.
Ups. 31(3): 297-317 (1996); Krog & Swinscow, Norw. J.
Bot. 26: 11-43 (1979); Krog & Swinscow, Lichenologist 19:
420 (1987).

TrarLus foliose, moderately to loosely adnate. Lo-
bes narrow, linear, sublinear or irregular, to 4 mm
wide, dichotomously branched, apically truncate, oc-

casionally indented. Upper surface grey to yellowish;
pseudocyphellae absent; cilia sparse or absent. Lower
surface black with dichotomously branched rhizines.
Ascomata apothecia, (hitherto not observed in the
Nordic countries) zeorine, laminal, sessile or slightly
stalked. Spores ellipsoid, comparatively large, 12-22 x
8—-14 um. ConipioMATA pycnidia, laminal, immersed.
Conidia dumbbell-shaped or bacilliform, 4-6 x 1 pm.
PHOTOBIONT trebouxioid.

Chemistry. Contains orcinol depsides, orcinol depsi-
dones, B-orcinol depsides, B-orcinol depsidones, fatty
acids, lichexanthone and anthraquinones.

Note. As currently circumscribed one of the most spe-
cies-rich genera of the family including c. 200 species
worldwide but only 18 in Europe. Recent molecular data,
however, indicate that the genus is polyphyletic. Mainly
distributed in the montane tropics and subtropics (H. fay-
lorensis, known from Scotland, should be looked for).

1. Upper surface yellowish ..........c.ccceennnenn 4. H. sinuosa
—  Upper surface grey........coeveeveererieenieenienieeneieeneeens 2
2. Soralia capitate; rhizines sparsely branched................ 3

— Soralia terminal; rhizines frequently branched
............................................................... 2. H. laevigata
3. Soralia laminal or submarginal; rhizines mostly

unbranched..........ccoecveiiiinecincnencne 1. H. afrorevoluta
— Soralia subterminal, diffuse; rhizines sparsely
branched.........cccoceveoinenniincinciccns 3. H. revoluta

1. Hypotrachyna afrorevoluta (Krog &

Swinscow) Krog & Swinscow
Lichenologist 19: 420 (1987). — Parmelia afrorevoluta
Krog & Swinscow, Norw. J. Bot. 26: 22-23 (1979). — TypE:
Kenya. Central Province, Nyeri District, Aberdare Mts., 10
km W of Tusha, alt. 2900 m, 1974, H. Krog 3K 31/188 (O
holotype).

Syn. Parmelinopsis afrorevoluta (Krog & Swinscow) Elix
& Hale

N: kystorelav S: mork orlav
Red-listed in: S

Literature: Hawksworth et al., Lichenologist 40: 7 (2008);
Krog et al., Lavflora: 195-196 (1994). Hultengren et al.,
Svensk Bot. Tidskr. 105: 4-8 (2011).

Figs: Krog & Swinscow 1979: 23; Elix 1994: 133a.
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TuaLLus loosely adnate, 1-8 cm diam.; lobes 2—-5 mm
wide, sublinear, irregularly branched. Upper surface
greyish-white, somewhat shiny, mixed with black,
decorticated parts; soralia laminal, common in cen-
tral parts; cilia marginal, sparse, short. Lower surface
shiny, black; rhizines usually simple, rarely bifurcate.
APOTHECIA rare, laminal, immersed or substipitate, be-
coming radially split, to 2 cm diam.; disc brown, im-
perforate. Spores ellipsoid, 16-22 % 10-14 pm. Pyc-
NiDIA immersed. Conidia weakly dumbbell-shaped,
46 x 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C+ red, K-, KC+ red, PD—; gyro-
phoric acid (major), 5-O-methylhiascic and 4,5-di-O-
methylhiascic acid (minor).

Habitat. On deciduous
trees and rocks in areas
with high precipitation.

Distribution. Restricted
to coastal parts of Den-
mark, SW Norway and S
Sweden. D: NJy O.Jy SJy
Sjce. N: VA Ro Ho. S: Sk
HI Boh Vg. Temperate-
montane in Europe (in

several countries), Africa CWILEEN

. e Hypotrachyna afrorevoluta
and Australasia.

Note. Differs from H. revoluta in having laminal
rather than subterminal soralia, sparse marginal ci-
lia, and mainly simple rhizines. It appears to be the
most common Hypotrachyna species in coastal areas
of Denmark and Sweden, whereas H. revoluta prefers
inland localities.

2. Hypotrachyna laevigata (Sm.) Hale

Smithsonian Contr. Bot. 25: 44 (1975). — Lichen laevigatus
Sm., Engl. Bot. 26: 1852 (1808). — Type: Wales, Anglesea
and Caernarvonshire, Davies (BM holotype).

Syn. Parmelia laevigata (Sm.) Ach.
N: gra buktkrinslav
Red-listed in: N

Literature: Degelius, Acta Phytogeogr. Suec. 7: 127-130;
Hale 1975: 44-45; Jorgensen 1996: 301; Tensberg et al.,
Sommerfeltia 23: 8688 (1996).

Figs: Hale 1975: 43f; Holien & Tensberg 2006: 52; Krog
et al. 1994: 196.

TraALLUS loosely adnate, 3—12 cm wide. Lobes lin-
ear, 1-4 mm diam., irregularly to subdichotomously
branched. Upper surface smooth, shiny, grey-white.
Soralia capitate at lobe tips, occasionally on apothe-
cia margin. Lower surface black, with dense, dicho-
tomously branched rhizines, some extending beyond
the margins and visible from above. APOTHECIA rare,
laminal, to 5 mm diam.; disc brown. Spores ellipsoid,
18-21 x 9—13 pum. PycNipia laminal, immersed. Coni-
dia weakly dumbbell-shaped, 4-6 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C+ orange, K—, KC—, PD—; barbatic
and 4-O-demethylbarbatic acids, with traces of ob-
tusatic and norobtusatic acids.

Habitat. Saxicolous on
mossy rocks and cortico-
lous on deciduous trees
in moist situations.

Distribution. Restricted
to western Norway. N:
VA Ro Ho. In Europe li-
mited to coastal areas in
the northwest and cen- ]
tral European mountains. ffgé oy
Pantropical-temperate in | L,

Africa, North and South
America and Australasia.

Hypotrachyna laevigata

Note. Characterized by the terminal or marginal, capi-
tate soralia and the frequently branched rhizines.

3. Hypotrachyna revoluta (Florke) Hale

Smithsonian Contr. Bot. 25: 60 (1975). — Parmelia revoluta
Florke, Deutsche Lich. 1: 11 (1815). — Type: Germany, "ex
herb. Floerkei, Herb. Reg. Berol.” (FH-Tuck neotype, Krog
& Swinscow, Norw. J. Bot. 26: 60, 1979).

D: bleggré skéllav N: orelav S: orlav

Literature: Arup et al., Skyddsvirda lavar i SV Sverige:
199-200 (1997); Fritz & Hultengren, Svensk Bot. Tidskr.
92: 139-146 (1998); Thor & Arvidsson, Rodlistade lavar i
Sverige: 194-195 (1999); Tonsberg et al., Sommerfeltia 23:
86-88 (1996).

Figs: Arup et al. 1997: 181; Brodo et al. 2001: 359; Hale
1975: 61; Holien & Tensberg 2006: 51; Sérusiaux et al.
2004: 87; Wirth 1995: 649.
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TuarLLus moderately to loosely adnate, 4-10 cm
diam.; lobes short, 1-5 mm wide, sublinear to sub-
irregular, slightly concave and somewhat ascending;
upper surface grey to greenish grey, weakly maculate;
soralia coarse to pustulate, forming abraded patches
towards the lobe apices, leaving bare blackish areas of
medulla strongly sorediate lobes becoming revolute.
Lower surface black with a brownish margin, sparsely
rhizinate, rhizines simple or sparingly dichotomously
branched. APOTHECIA rare, to 6 mm diam.; disc brown.
Spores broadly ellipsoid to subglobose, 10-16 x 6-10
pm. Pycnipia laminal, immersed. Conidia weakly
dumbbell-shaped, 45 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C+ red, K—, KC+ red, PD—; gyropho-
ric acid (major), 5-O-methylhiascic acid (minor).

Habitat. Corticolous in open forests. Mainly restric-
ted to Alnus glutinosa, rarely on Betula, Fraxinus and
Quercus.

Distribution. Southwest-
ern, oceanic distribution
in the Nordic countries,
not reaching the boreal
zone. D: NJy OJy Vy
SJy Fyn Sjee. N: VA Ro
Ho. S: Sk SmI HI Bh Vg.
Montane pantropical-tem-
perate, occurring in Eura-

sia, South and East Africa, T
North and South America vo 5
¢ P : ‘;.
Australasia. @3; ° Hypotrachyna revoluta

Note. Differs from H. afrorevoluta in lacking margi-
nal cilia and in often having greenish soralia, which
develop from pustules close to lobe tips.

4. Hypotrachyna sinuosa (Sm.) Hale

Smithsonian Contr. Bot. 25: 63 (1975). — Lichen sinuosus
Sm., Engl. Bot. 29: 2050 (1809). — Type: Scotland, Dum-
friesshire, MacGarroc (LINN-Sm 1700.9 lectotype, Hale &
Kurokawa, Lichenologist 2: 2, 1962).

Syn. Parmelia sinuosa (Sm.) Ach.
N: gul buktkrinslav

Literature: Hale 1975: 63—65; Krog & Swinscow 1979: 39;
Osthagen, Blyttia 21: 252-254 (1971); Tensberg, Blyttia

37: 130 (1979); Blyttia 38: 160—-162 (1980); Sommerfeltia
23:88-91 (1996).

Figs: Brodo et al. 2001: 360; Holien & Tensberg 2006: 52;
Krog et al. 1994: 197.

TuarLLus moderately to loosely adnate, sometimes
suberect, 2—7 cm diam. Lobes to 3 cm long, 1-2 mm
wide, sublinear, dichotomously branched with round-
ed angles. Upper surface pale greenish yellow, sore-
diate. Soralia capitate, subterminal. Lower surface
black, densely rhizinate, rhizines squarrose and =+
dichotomously branched, extending beyond the lobe
margin in a dense mat, visible from above. APOTHECIA
rare, sessile, to 4 mm diam.; disc brown. Spores el-
lipsoid, 10—-14 x 7-9 um. PycNipia common, laminal,
immersed. Conidia bacilliform, 4-5 % 1 pm.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K+ yellow, KC—, PD+ orange; sa-
lazinic acid (major), consalazinic and norstictic acids
(minor).

Habitat. Corticolous on deciduous trees, particularly
Alnus glutinosa, less fre-
quently on Sorbus, Be-
tula and Fraxinus.

Distribution. Restricted
to westernmost Norway.
N: Ro Ho. Pantropical-
temperate with oceanic
tendencies. Occurs in
coastal areas or in humid
parts of inland moun-
tains, e.g. the Alps and
the Carpathians.

Note. Distinguished from the other three Nordic spe-
cies by the yellowish upper surface.

Imshaugia
R. Moberg & A. Thell

Imshaugia S.L.F.Mey.

Mycologia 77: 337 (1985). — Tyee: Imshaugia aleurites
(Ach.) S.L.F.Mey.

D: stolpelav F: tuhkakarpeet
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Literature: Meyer, Mycologia 77: 336338 (1985); Hawks-
worth, Pl. Syst. Evol. 149 (3—4): 303-307 (1985); Ahti &
Isoviita, Taxon 16: 105-108 (1987); Jergensen, Taxon 37:
479480 (1988); Thell et al., Symb. Bot. Ups. 34(1): 441
(2004).

TuarLus foliose, rosette-forming, small, firmly at-
tached and adnate. Lobes narrow, contiguous to some-
what overlapping. Upper surface greyish with a pored
epicortex. Upper cortex paraplectenchymatous. Lo-
wer surface whitish, with simple rhizines. AscoMATA
apothecia, zeorine, laminal, sessile; disc brown. Asci
clavate, 8-spored. Spores ellipsoid and colourless.
ConIpIoMATA pycnidia, laminal to marginal, protru-
ding. Conidia ellipsoid to dumbbell-shaped, 3—5 x 1
pm. PHOTOBIONT trebouxioid.

Chemistry. Atranorin, chloroatranorin, evernic, and
thamnolic acid.

Note. Similar to Parmeliopsis, but conidia ellipsoid
to dumbbell-shaped versus reniform to falcate in Par-
meliopsis. DNA-sequences do not indicate a close re-
lationship between the two genera. Only one of the
three known species is present in the Nordic countries.

1. Imshaugia aleurites (Ach.) S.L.F.Mey.

Mycologia 77: 337 (1985). — Lichen aleurites Ach., Liche-
nogr. Suec. Prodr.: 117 (1799 1798”). — Type: Svecia (Swe-
den) (H-ACH 1315B lectotype, Meyer, Mycologia 77: 337,
1985).

Syn. Cetraria aleurites (Ach.) Th.Fr., Parmelia aleurites
(Ach.) Ach.

D: kliddet stolpelav F: tuhkakarve N: furustokklav S:
klilav

Literature: See the genus.

Figs: Brodo et al. 2001: 362; Hinds & Hinds 2007: 280;
Holien & Tensberg 2006: 61; Moberg & Holmasen 1990:
97; Sérusiaux et al. 2004: 89.

TraALLUS forming rosettes, closely adnate, to 5 cm
diam., whitish grey, dull, shiny in the outer parts. Lo-
bes to 3 mm wide, discrete to contiguous and over-
lapping. Central parts covered by cylindrical, fragile
isidia becoming granulose with age. Lower surface
pale brown with pale brown, simple rhizines. APOTHE-
cia rather rare, to 2 mm diam.; disc reddish brown.
Spores ellipsoid, 69 x 5—6 um. PycNIDIA uncommon,

laminal to marginal, protruding. Conidia ellipsoid to
dumbbell-shaped, 3—-5 x 1 pm.

Chemistry. Cortex and medulla C—, K+ yellow, KC—,
PD+ orange; thamnolic acid (with trace of decarboxy-
thamnolic acid), atranorin and chloroatranorin.

Habitat. Corticolous, mainly on conifers, Befula and
lignum in open situations.

Distribution. Widespread in the Nordic countries,
more common towards the north. D: NJy dJy Vliy
Fyn Sjee Brn. Gr. F: AV [ '

U EK St EH ES EP PH
PS PK KP Kn OP PeP
Ks KilL SoL EnL InL. N:
Of Ak He Op Bu Vf'Te AA
VA Ro Ho SF MR ST NT
SNo NNo Tr Vfi OFi. S:
Sk Bl Ol Gtl KIm SmlI HI
Bh DIs Vg Og Nrk Srm
Vem Vsm Upl DIr Gst
Hls Mpd Ang Hrj Jmt Vb
Nb AsL LyL PL LulL TL.
Widely distributed in the temperate and boreal zone
of the Northern Hemisphere. Present also in the East
African and SE Australian mountains.

Imshaugia aleurites

Note. Differs from Parmeliopsis by the isidiate thal-
lus, the whitish grey colour and the shape of the co-
nidia.

Letharia
R. Moberg & A. Thell

Letharia (Th.Fr.) Zahlbr.

Hedwigia 31: 34 (1892). — Evernia sect. Letharia Th.Fr.,
Lichenogr. Scand. 2: 433 (1874). — TypE: Letharia vulpina
(L.) Hue

F: takkujékaldt N: ulvelav S: varglavar

Literature: Schade, Ber. Bayer. Bot. Ges. 30: 108-126
(1954); Keissler, Rabenh. Krypt.-Fl. ed. 2, 9, 5(4), 1: 51—
60 (1958); Karnefelt et al., Nova Hedwigia 67: 78 (1998);
Kroken & Taylor, Mycologia 93: 3853 (2001); Hogberg et
al., Molecular Ecology 11: 1191-1196 (2002); Thell et al.,
Symb. Bot. Ups. 34(1): 441-442 (2004); Arnerup et al., G.
Mycol. Res. 108: 311-316 (2004).
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TuaLLus fruticose to foliose, bright greenish yellow.
Lobes rough, supplied with isidia and/or soredia.
Cortex thin, paraplectenchymatous. Medullar hyphae
arranged in bundles. Ascomata apothecia, zeorine,
terminal, to 20 mm diam., rare in L. vulpina; disc con-
cave, brown. Asci clavate, 8-spored. Spores colour-
less, ellipsoid, 5—8 x 4-5 um. CoNIDIOMATA pycnidia,
slightly protruding, black. Conidia sublageniform,
89 x 1 um. PHOTOBIONT trebouxioid.

Chemistry. Vulpinic and norstictic acids.

Note. Six phylogenetic, morphologically similar
“cryptic” species have been identified by phylogen-
etic analyses based on DNA sequences of which only
Letharia vulpina occurs in the Nordic countries.

1. Letharia vulpina (L.) Hue

Nouv. Arch. Mus., sér. 4(1): 57 (1899). — Lichen vulpinus
L., Sp. PL. 2: 1155 (1753). Type: (LINN 1273.298 lectotype,
Howe, Bull. Torrey Bot. Club 39: 201, 1912, specified by
Jorgensen et al., Bot. J. Linn. Soc. 115: 383, 1994).

Syn. Evernia vulpina (L.) Ach.
F: takkujékald N: ulvelav S: varglav
Red-listed in: FN S

Literature: Ahlner, Acta Phytogeogr. Suec. 22: 53-60
(1948); Arup et al., Skyddsvirda lavar i SV Sverige: 205—
206 (1997); Oldhammer & Johansson, Svensk Bot. Tidskr.
96: 3—7 (2002); Thor & Arvidsson, Rddlistade lavar i Sve-
rige: 217-218 (1999); Tensberg et al., Sommerfeltia 23:
98-104 (1996).

Figs: Arup et al. 1997: 185; Brodo et al. 2001: 413; Holien
& Tensberg 2006: 45; Moberg & Holmésen 1990: 99.

TrALLUS fruticose to subpendent, often forming tufts,
to 15 c¢cm long, bright greenish yellow. Lobes flatte-
ned to almost isodiametric, angular, rough, covered
with cylindrical isidia, occasionally developing into
soralia. APOTHECIA rare, terminal, with short, margi-
nal projections, to 7 mm diam.; disc concave, brown.
Spores ellipsoid, 5-8 x 4-5 pum. Pycnipia slightly
protruding, black, more common towards apices. Co-
nidia sublageniform, 8-9 x 1 pm.

Chemistry. Cortex and medulla C—, K-, KC+ red,
PD—; vulpinic acid. Norstictic acid found in the
apothecia.

Habitat. On dead standing pine trees in open situa-
tions. Also on wooden buildings, fence posts etc., ra-
rely on living conifers and Betula.

Distribution. Rare in most areas, but locally common in
central Norway and Swe-
den. Extinct in Finland
after a fire destroyed the
wooden windmill where
it occurred. F: (4). N: 4k
He Op Bu Te MR ST. S:
(Sk) Ol SmI Vg Og Vim
Upl Dlr Gst Hls Mpd Ang
Hrj Jmt LyL. Otherwise in
Central Europe, Mediter-
ranean area, SE Asia and
western North America. B
Gaps in the distribution are due to lack of suitable sub-
strate and air pollution.

Letharia vulpina

Note. Characterized by the greenish yellow colour
and the + abundant isidia. Extinct from many old
localities and nowadays rare in Fennoscandia with
strong populations only in a few areas of Norway and
Sweden. Poisonous (vulpinic acid) and therefore ear-
lier used to kill foxes and wolves.

Masonhalea
A. Thell

Masonhalea Kiarnefelt

Bot. Notiser 130: 101-102 (1977). — Type: Masonhalea ric-
hardsonii (J.D.Hooker) Kérnefelt

Literature: Kérnefelt, Bot. Notiser 130: 101-107 (1977);
Kérnefelt & Thell, Plant Syst. Evol. 183: 147 (1992); Thell
et al., Lichenologist 41: 504 (2010); Thomson, Amer. Arctic
Lic. 1: 272-274 (1984).

TuarLus foliose, cartilaginous, formed of few major
branches, irregularly or dichotomously branched, pale
to dark brown; pseudocyphellae conspicuous on the
lower surface, either as patches or a continuous line
along the margin. AscomaTa apothecia, zeorine, rare,
lateral; disc concolorous with the thallus. Asci nar-
rowly clavate, with a fairly large axial body, 2—4 um.
Spores subglobose to broadly ellipsoid, colourless.
ConIpioMATA pycnidia, marginal, pronounced, sparse
to frequent, brown to black. Conidia of different sha-
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pes, without thickenings or thickened at one end. Pro-
TOBIONT trebouxioid.

Chemistry. Medulla with lichestrinic and protoliches-
terinic or alectoronic acid.

Note. Characterized by a cartilaginous thallus, lateral
position of the apothecia, subglobose or broadly ellip-
soid spores and an arctic, northern-Beringian distribu-
tion. The pseudocyphellae are conspicuous, forming a
continuous line close to the margin of the lower sur-
face or large decorticate patches on the lower surface.
The genus comprises two arctic species of which M.
inermis reaches Svalbard.

1. Masonhalea inermis (Nyl.) Lumbsch et
al.

in Nelsen et al., Lichenologist 43 (2011, in press). — Ce-
traria crispa f. inermis Nyl., Bull. Soc. Linn. Norman-
die, ser. 4: 214 (1887). — Tyre: Russia, [Magadan Region,
Chukotka], Sibiria septentrionalis, sinus Konyam ad fretum
Bering, 1879 Almquist (S lectotype, Krog, Bryologist 76:
299, 1973).

Syn. Cetraria inermis (Nyl.) Krog, Tuckermannopsis iner-
mis (Nyl.) Kérnefelt

Literature: Elvebakk & Hertel, Norsk Polarinst. Skr. 198:
334 (1996); Krog, Bryologist 76: 299-300 (1973); Kérne-
felt, Opera Bot. 46: 87-89 (1979) Kérnefelt et al., P1. Syst.
Evol. 180: 150 (1992); Bryologist 96: 403 (1993); Kéarne-
felt & Thell, 2001: 205; Thomson, Amer. Arctic Lich. 1: 83
(1984); Tonsberg & Elvebakk, Graphis Scripta 5: 73-74
(1993).

Figs: Krog 1973: 300.

THaLLUs unbranched to weakly branched, rarely over
2 cm high. Lobes flat or weakly canaliculate, smooth
and glossy, 0.5-3 mm wide. Upper surface usually
brown. Lower surface pale, convex in central part
with a flat border along the margin; pseudocyphellae
as a continuous line along the margin on the lower
surface. APOTHECIA lateral, marginal, substipitate, mar-
gin slightly crenulate, 0.5-4 mm diam.; disc brown.
Spores globose, 3.5-5 pm diam. PycNipia marginal,
protruding, dark brown. Conidia bacilliform to slight-
ly sublageniform, i. e., sharpend in one or both ends,
8-10 x 1-1.3 um.

Chemistry. Cortex and medulla C—, K—, KC—, PD—;
lichesterinic and protolichesterinic acids.

Habitat. On twigs of sh-
rubs in the arctic tundra,
often on Betula nana, oc-
casionally on soil, rare.

Distribution. Present
only in Svalbard. Al: Sh.
Amphi-Beringian (main-
ly in Alaska), but has
been collected further
west in Russia (to Tay-
myr Peninsula).

Masonhalea inermis

Note. A very characteristic and easily identified spe-
cies, but often overlooked. The most striking charac-
ter is the continuous line of pseudocyphellae close to
the margin of the lower surface. Closely related to the
North American Masonhalea richardsonii.

Melanelia
M. Westberg & A. Thell

Melanelia Essl.
Mycotaxon 7: 46 (1978). — Type: Melanelia stygia (L.) Essl.

Syn. Parmelia sect. Melaenoparmelia Hue, Parmelia sub-
gen. Melanoparmelia (Hue) Rasdnen

D: skallav F: mustakarpeet I: dumba S: skoldlavar

Literature: Blanco et al., Mycol. Res. 108: 873—-884 (2004);
Esslinger, J. Hattori Bot. Lab. 42: 46-56 (1977); Mycotaxon
7: 4547 (1990); Mycotaxon 37: 401-402 (1978); Licheno-
logist 24: 13-20 (1992); Otte et al., J. Biogeogr. 32: 1221—
1241 (2005); Thell, Nova Hedwigia 60: 407422 (1995);
Thell et al., Symb. Bot. Ups. 34(1): 442 (2004).

Figs: Thell 1995: 413414, anatomy.

TuarLus foliose, appressed and adnate. Lobes 0.4-3
mm wide, often elongate, flat to convex or concave.
Upper surface brown to blackish, more or less shiny,
occasionally with pseudocyphellae or soralia; true isi-
dia absent. Cortex paraplectenchymatous. Lower sur-
face pale to dark brown, lighter towards the margins,
supplied with rhizines. Ascomarta apothecia, laminal
to submarginal; disc concolorous with the thallus.
Asci broadly clavate, 8-spored with one multispored
exception. Spores ellipsoid, simple, colourless. Co-
NIDIOMATA pycnidia, laminal, immersed or sessile to
shortly stalked, black. Conidia pronounced dumbbell
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shaped, thickened and rounded at both ends, rarely
bacillariform. PHOTOBIONT trebouxioid.

Chemistry. Cortex HNO,~ (species in Nordic count-
ries). Orcinol depsides and B-orcinol depsides.

Note. Melanelia s. str. has its main distribution in
the Northern Hemisphere. As circumscribed today,
around 13 species are left in the genus worldwide.
The genus is however still polyphyletic and M. dis-
Juncta represents a different evolutionary line (Blanco
et al. 2004).

1. Soralia present
— Soralia absent..........cccceveiriniiineieieeeeeeee
2. Medulla C+ red; pseudocyphellae whitish,
usually distinct........ccooeeeveeiveneiineninenne 7. M. tominii
— Medulla C—; pseudocyphellae lacking or usually
INAISHNCE .t 3
3. Soralia terminal on secondary branches;
pseudocyphellae absent ............ccocuee... 5. M. sorediata
— Soralia laminal or submarginal, pseudocyphellae
present near the margins (usually indistinct)
............................................................... 2. M. disjuncta
4. Secondary lobes in form of numerous isidia-like
lobules present..........ccveveenveinennne 4. M. panniformis
Secondary lobes absent.........c.cccevererieieieienieieenne. 5
5. Lower surface whitish to pale brown, medulla K—
................................................................... 1. M. agnata
— Lower surface dark brown to black, medulla K+
yellow or yellow turning reddish (rarely K-).............. 6
6. Pycnidia sessile to shortly stalked with a constricted
base, marginal to submarginal; lobes concave
to flat, medulla K+ yellow ................... 2. M. hepatizon
— Pycnidia immersed, laminal; lobes mostly slightly
convex; medulla K+ yellow-orange turning red
to reddish brown, rarely K—...........c..c....... 6. M. stygia

1. Melanelia agnata (Nyl.) A.Thell.

Nova Hedwigia 60: 416: (1995). — Platysma agnatum Nyl.,
Flora, Jena 60: 562 (1877). — Tyee: Italy, Trentino-Alto
Adige, Kraxentrager, 1871 Arnold 225 (H-NYL 36086 ho-

lotype).
Syn. Cetraria agnata (Nyl.) Kristinsson
I: fjalladumba N: sesterberglav S: 6gonskdldlav

Literature: Kristinsson, Lichenologist 6: 144-145 (1974);
Thell, Nova Hedwigia 60: 416-417 (1995); Westberg et al.,
Graphis Scripta 16: 25 (2004).

Figs: Kristinsson 1974: fig C facing p. 142, Thell 1995: 411.

TuaLLUS to 10 cm diam., glossy, closely adnate. Lo-
bes 0.5-2.5 mm wide, somewhat concave to flat,
with thickened and slightly elevated margins. Up-
per surface dark, brown to black or partly greenish
brown; pseudocyphellae common, whitish, rounded
to elongated, laminal to marginal; soralia and isidia
absent. Lower surface pale brown, often darker along
the margin, somewhat wrinkled. APOTHECIA common,
laminal to submarginal, shortly stalked, to 5 mm
diam. Spores ellipsoid, 6.8-8.5 x 4.8—-6.6 um. Pycni-
DIA common, marginal to laminal, sessile with a broad
base. Conidia dumbbell-shaped, 5-7.5 x 1-1.5 pum.

Chemistry. Cortex HNO,~. Medulla C-, K-, KC-,
PD—; no secondary compounds (by TLC).

Habitat. The species grows in open places, usually
on basic rocks, boulders and pebbles, in alpine situa-
tions, rarely on wood.

Distribution. Known from the Scandinavian moun-
tains, Iceland and Sval-
bard. I: IMi IAu INo. N:
Op ST SNo Tr VFi OFi.
Al: Sb. St LyL LuL TL.
Melanelia agnata is an
arctic-alpine species
known from the Alps,
Carpathians and North
America and is possi-
bly circumpolar in the
Northern Hemisphere.

Melanetia agnata

Note. Although easy to
distinguish, this species has been overlooked. The
pale lower surface and the K— reaction in the med-
ulla separates M. agnata from M. hepatizon. It may be
confused with Cetrariella commixta which has citri-
form conidia and stalked, strictly marginal pycnidia.

2. Melanelia disjuncta (Erichsen) Essl.

Mycotaxon 7: 46 (1978). — Parmelia disjuncta Erichsen,
Ann. Mycol. 37: 78 (1939) (nom. nov. for P. sorediata var.
coralloidea Lynge). — Type: Germany. Bavaria, am Wege
von Krottensee nach Neuhaus in der Oberpfalz, Arnold,
Lich. exs. 743b (M lectotype, Westberg & Thell, Nordic Li-
chen Flora 4: 140, 2011).

Syn. Melanelia granulosa (Lynge) Essl., Parmelia denalii
Krog, Parmelia granulosa Lynge, nom. illeg., Parmelia
granulosula Oxner



NORDIC LICHEN FLORA Vol. 4 Parmeliaceae 69

D: grébrun skallav F: rosoruskokarve I: hniddumba
N: svart steinlav S: brunsvart skoldlav

Literature: Blanco et al., Mycol. Res. 108: 878—-879 (2004);
Esslinger 1977: 46-49.

Figs: Brodo et al. 2001: 433; Esslinger 1977: 182; Hansen
& Andersen 1995: 44; Krog et al. 1994: 208; Moberg &
Holmésen 1990: 89; Wirth 1995: 650.

THALLUS to 6 cm diam., closely appressed. Lobes
narrow, short, often broader and pitted towards the
tips, 0.3—1 mm wide. Upper surface olive brown to
blackish brown, rather shiny. Soralia conspicuous and
crowded or diffuse, laminal to submarginal, partly
developing from pseudocyphellae, punctiform or ca-
pitate; soredia usually blackish; isidia absent; pseu-
docyphellae present close to the margin, punctiform
to somewhat elongated, whitish or more often rather
obscure. Lower surface dark brown to black with
simple, concolorous rhizines. APOTHECIA rare, sessile
or shortly stalked, to 5 mm diam. Spores ellipsoid,
9-12.5 x 5-7 um. PycNipia rare, laminal. Conidia
dumbbell-shaped, 6-7.5 x 1 um.

Chemistry. Cortex HNO,~. Medulla C-, K-, KC-,
PD—; perlatolic and stenosporic acids.

Habitat. Saxicolous on siliceous stones and cliffs in
open situations, more frequent in the inland areas, ra-
rely on bark or lignum.

Distribution. Fairly common throughout the Nordic
countries. D: OJy VJy SJy Fyn Brn. Gr. Fa. F: A V
U EK St EH ES EP PH [ ' “
PS PK KP Kn OP PeP Ks
Kil SoL EnL InL. 1: IMi
IAu INo. N: Of Ak He Op
Bu Vf Te A4 VA Ro Ho
SF MR ST NT SNo NNo
Tr VFi OFi. Al: Sb. S:
Bl Ol SmI Bh Vg Og Nrk
Srm Vim Vsm Upl DIr
Gst Hls Mpd Ang Hrj
Jmt Vb Nb LyL PL LuL
TL. Circumboreal in the
Northern Hemisphere and also occurring at subalpi-
ne-alpine areas in East Africa. The species is easily
overlooked and its distribution is therefore still insuf-
ficiently known.

Melanelia disjuncta

Note. 1t is easily confused with M. sorediata and M.
tominii, though it is only distantly related to Melane-
lia s. str. (Blanco et al. 2004: 878). M. sorediata dif-
fers from M. disjuncta by the absence of pseudocyp-
hellae and the capitate, terminal soralia. The medulla
in M. disjuncta reacts C— which distinguishes it from
M. tominii which reacts C+ red.

3. Melanelia hepatizon (Ach.) A.Thell

Nova Hedwigia 60: 419-420 (1995). — Lichen hepatizon
Ach., Lich. Suec. Prodr.: 110 (1799 “1798”). — TyPE: Swe-
den, Hérjedalen, Ténnds, Mt. Gruvvalen, near Lake Glim-
sjon, c. 2 km NE of Hotel Ramundberget, 920 m., 1988
Santesson 32495 (UPS neotype, Thell, Nova Hedwigia 60:
419, 1995).

Syn. Cetraria hepatizon (Ach.) Vain., Tuckermannopsis he-
patizon (Ach.) Kurok.

F: mustardyheld I: klettadumba N: svartberglav S:
héll-lav

Literature: Elvebakk & Hertel, Norsk Polarinst. Skr. 198:
314 (1996); Karnefelt et al., Pl. Syst. Evol. 183: 153-154
(1992); Poelt & Vézda, Biblioth. Lichenol. 16: 33 (1981);
Thell 1995: 419-420; Westberg et al., Graphis Scripta 16:
23-27 (2004).

Figs: Brodo et al. 2001: 436; Hansen & Andersen 1995: 47,
Hinds & Hinds 2007: 313; Moberg & Holmasen 1990: 74;
Rikkinen 2008: 107; Westberg et al. 2004: 25; Wirth 1995:
274.

THaLLUs to 20 cm diam., orbicular, adnate to loosely
attached. Lobes elongate, 1-2 mm wide, somewhat
concave to flat, with thickened and somewhat eleva-
ted margins. Upper surface greenish brown to black,
rather glossy; soralia and isidia absent; pseudocyphel-
lae common, rounded to elongated, sometimes with a
distinct margin, whitish, marginal or laminal. Lower
surface black, sometimes paler near the margin; rhizi-
nes scattered, black and simple. APOTHECIA common,
submarginal, rarely laminal, shortly stalked, margin
knobby, with pseudocyphellae, to 9 mm diam. Spores
ellipsoid, 7-10.5 % 4.5-6 pm. PycNipia frequent, mar-
ginal to submarginal, sessile and spherical to shortly
stalked with a constricted base. Conidia dumbbell-
shaped, 3.5-6 x 1-1.5 pm.

Chemistry. Cortex HNO,~. Medulla C—, K+ yellow,
KC—, PD+ yellow, C—; norstictic and stictic acids.
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Habitat. Saxicolous, on exposed siliceous rocks and
boulders.

Distribution. Widespread in all Nordic countries ex-
cept Denmark. Gr. Fa. i
F: AV UEK St EHES
EP PH PS PK KP Kn
OP PeP Ks KiL SoL EnL
InL. 1: ISu IVe IMi IAu
INv INo. N: Of Ak He Op
Bu Vf Te A4 VA Ro Ho
SF MR ST NT SNo NNo
Tr VFi OFi. Al: Sb. S:
Gtl Bh Vg Og Nrk Srm
Vim Vsm Upl Dlr Hls
Mpd Ang Hrj Jmt Vb Nb
AsL LyL PL LuL TL. Circumboreal and widespread
in the Northern Hemisphere, more frequent in alpine,
subalpine and continental areas than along coasts and
in the lowland.

Melanelia hepatizon

Note. Separated from both M. agnata and Cetrariella
commixta by the black lower surface. According to
Elvebakk & Hertel (1996), this species may include
additional taxa. DNA based studies confirm a close re-
lationship between M. hepatizon and the type species
M. stygia (Thell et al. 2002, 2004).

4. Melanelia panniformis (Nyl.) Essl.

Mycotaxon 7: 46 (1978). — Parmelia prolixa f. panniformis
Nyl., Syn. Meth. Lich. 1(2): 397 (1860). — Type: Sweden, ad
Holmiam (Stockholm), 1852 Nylander (H-NYL p. m. 1774
holotype).

Syn. Parmelia panniformis (Nyl.) Vain., Parmelia panna-
riiformis (Arnold) Vain.

F: limiruskokarve N: blokkrinslav S: finflikig skold-
lav

Literature: Esslinger 1977: 49-50.

Figs: Brodo et al. 2001: 437; Esslinger 1977: 183; Hinds
& Hinds 2007: 315; Rikkinen 2008: 123; Wirth 1995: 655.

TuarLLus to 10 cm diam., appressed, usually panni-
form, moderately to loosely adnate. Lobes to 1.5 mm
wide, flat, somewhat elongate and imbricate. Upper
surface moderately to dark olivaceous or reddish
brown occasionally with a white pruina on the lobe
ends, rarely sorediate, central parts more or less hid-
den by numerous, isidia-like, elongate to finger-like,

simple or branched lobules which arise along the mar-
gins of the primary lobes; psudocyphellae lacking.
Lower surface black, paler towards the margin; rhi-
zines scattered, concolorous with the lower surface.
APOTHECIA infrequent, sessile, with knobby margins,
to 3 mm diam. Spores ellipsoid, 9-11.5 x 4.5-7 pm.
Pycnipia common. Conidia dumbbell-shaped, 57 x
1 pm.

Chemistry. Cortex HNO,~. Medulla C—, K-, KC-, ra-
rely KC+ rose, PD—; perlatolic and stenosporic acids.

Habitat. Saxicolous, on siliceous stones and boul-
ders.

Distribution. Scattered to common in the Nordic
countries except Den-
mark. Gr. Fa. F: 4 V' U
EK St EH ES EP PH PS
PK KP Kn OP PeP Ks
KiL SoL EnL InL. N: Of
Ak He Op Bu VfTe AAV
A Ro Ho SF MR ST NT
SNo NNo Tr VFi OFi. S:
Bl Gtl Sml HI Bh Vg Og
Nrk Srm Vim Vsm Upl
Dlr Gst Hls Mpd Ang
Hrj Jmt Vb Nb AsL LyL
LulL TL. Circumpolar, arctic to temperate, also South
America.

Melanelia panniformis

Note. The species has a characteristic morphology and
is normally easily distinguished from other species.
However, the narrow-lobed and broad-lobed morphs
may be rather dissimilar. It has mostly been confused
with Allantoparmelia almquistii (Vain.) Essl., present
in Greenland and arctic Russia. Their known distri-
butions do not overlap in the Nordic countries and A.
almquistii differs by a pale, non-rhizinate lower sur-
face and a C+ red or rose reaction in the medulla.

5. Melanelia sorediata (Ach.) Goward &
Ahti

Mycotaxon 28: 94 (1987). — Parmelia stygia var. sorediata
Ach., Lichenogr. Universalis: 471 (1810). — Type: Sweden
(H-ACH 1414G lectotype, Goward & Ahti, Mycotaxon 28:
94, 1987).

Syn. Melanelia sorediosa (Almb.) Essl., Parmelia sorediata
(Ach.) Th.Fr., nom. illeg., Parmelia sorediosa Almb.
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F: kyhmyruskokarve N: hodesteinlav S: grynig
skoldlav

Literature: Almborn in Krok & Almquist, Svensk Flora 2
ed. 6: 134 (1947); Esslinger 1977: 51-52, 178, Figs 59-60;
Goward & Ahti, Mycotaxon 28: 94 (1987).

Figs: Brodo et al. 2001: 438; Esslinger 1977: 184; Hinds &
Hinds 2007: 308, 317.

THALLUS to 6 cm diam., appressed, firmly attached.
Lobes 0.5-1.5 mm wide, discrete and elongate, flat
even at tips. Upper surface olivaceous brown to grey-
ish brown to blackish, often reticulate close to mar-
gins, usually dull. Soralia capitate, terminal on short
lateral branches; isidia and pseudocyphellae lacking.
Lower surface very dark brown, often paler towards
the margin; rhizines concolorous with the lower sur-
face, simple and scattered. APOTHECIA rare, sessile or
somewhat stalked, to 2.5 mm diam. Spores ellipsoid,
9-11 x 4.5-6 pm. Pycnipia not observed.

Chemistry. Cortex HNO,~. Medulla C—, K-, KC, ra-
rely KC+ rose, PD—; perlatolic and stenosporic acids.

Habitat. The species prefers siliceous stones and
boulders in open situations, often in man-made habi-
tats, rarely on wood.

Distribution. Widespread throughout the Nordic
countries except Den-
mark. Gr. F: 4 V U EK
St EH ES EP PH PS PK
KP Kn OP PeP Ks SoL
EnL InL. N: Of Ak He
Op Bu Vf Te A4 VA Ro
Ho SF MR ST NT SNo
NNo Tr VFi OFi. Al: Sb.
S: Bl Gtl SmI Bh DIs Vg
Nrk Srm Vim Vsm Upl
DIr Gst Hls Mpd Hrj Jmt
Vb Nb AsL LyL LuL TL.
Circumboreal in the Northern Hemisphere. In Europe
present south to the Alps.

Melanelia sorediata

Note. Previously frequently confused with M. disjun-
cta, but clearly distinct as they differ in the position
of the soralia. The two appears to be closely related
though this has not yet been confirmed molecularly.

6. Melanelia stygia (L.) Essl.

Mycotaxon 7: 47 (1978). — Lichen stygius L., Sp. P1. 2: 1143
(1753). — Type: Sweden, Uppland, Virmdo, Hasseludden,
1907 Malme, Lich. Suec. exs. no. 66 (UPS neotype, Jorgen-
sen et al., Bot. J. Linn. Soc. 115: 381, 1994).

Syn. Cetraria fahlunensis (L.) Schaer. nom. utique rej., non
sensu auct., Parmelia stygia (L.) Ach., Parmelia stygia var.
septentrionalis Lynge

F: sysiruskokarve I: bikdumba N: blankkrinslav S:
svart skoldlav

Literature: Esslinger 1977: 52-54; Elvebakk & Hertel,
Norsk Polarinst. Skr. 198: 314 (1996); Westberg et al.,
Graphis Scripta 16: 23-27 (2004).

Figs: Brodo et al. 2001: 439; Hansen & Andersen 1995: 47,
Hinds & Hinds 2007: 318; Moberg & Holmésen 1990: 95;
Rikkinen 2008: 107; Westberg et al. 2004: 25; Wirth 1995:
641.

THaLLUs adnate to adscendent, to 10 cm diam. Lobes
usually convex sometimes flate to slightly concave,
elongate, contiguous to imbricate, to 5 mm wide.
Upper side dark brown, olive brown to blackish, of-
ten shiny, especially towards tips; soralia and isidia
lacking but isidia-like papillac sometimes present,
rarely developing into terete almost isodiametric lo-
bes; pseudocyphellae common, rounded to elongated,
sometimes with a distinct margin, whitish to greyish,
laminal to submarginal. Lower surface dark brown to
black with sparse, dark, simple or irregularely bran-
ched rhizines. APOTHECIA common, sessile, concave,
to 8 mm diam., margins knobby, with pseudocyphel-
lae. Spores ellipsoid to subglobose, 7-11.5 x 4.5-6
pm. PycNipia common, laminal, immersed to slightly
protruding. Conidia dumbbell-shaped, 5 X 1 pm.

Chemistry. Cortex HNO,—. Medulla C—, K~ (rarely)
or K+ yellow to orange turning red to redbrown, KC—,
PD- (rarely) or PD+ orange; consisting of several
chemotypes in N. Europe probably most frequently
containing fumarprotocetraric and protocetraric acids
(very rarely, as in type specimen, with additional nor-
stictic and connorstictic acids), but also the chemo-
types with caperatic acid or without any lichen sub-
stances are widespread.

Habitat. Saxicolous on siliceous stones and rocks, of-
ten in sunny places.
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Distribution. Almost
throughout the Nordic
countries, but rare in
the south and lacking
in Denmark. Gr. F: 4
U EK St EH ES EP PH
PS PK KP Kn OP PeP
Ks Kil. SoL EnL InL. 1:
Ve IMi IAu INo. N: Of o7 Vo
Ak He Op Bu Vi Te A4 | %0
VA Ro Ho SF MR STNT | |
SNo NNo Tr VFi OFi.

4
v
Al: Sh. S: Bl Gtl SmI HI Bh DIs Vg Og Nrk Srm Vim
Vsm Upl DIr Gst Hls Ang Hrj Jmt Vb Nb AsL LyL
PL LuL TL. A widespread, circumpolar species in the
Northern Hemisphere, extending from the Arctic to
alpine areas of Europe, Asia and North America.

Melanelia stygia

Note. Morphologically very variable being ascendent
in some habitats. It is most commonly confused with
M. hepatizon which has mainly marginal, sessile to
stalked pycnidia and a medulla that reacts K+ yellow.

7. Melanelia tominii (Oxner) Essl.

Lichenologist 24: 15 (1992). — Parmelia tominii Oxner, Zh.
Bio-Bot. Tsyklu Vseukrain’sk. Nauk 2(7-8): 171 (1933). —
TypE: Russia, ‘Provincia Czita’ [ Transbaikal Territory], Ata-
manovka, 1927, Oxner (KW lectotype, Esslinger, Licheno-
logist 24: 15 (1992).

Syn. Melanelia substygia (Rasdnen) Essl., Parmelia saxi-
montana R.A.Anderson & W.A.Weber, Parmelia substygia
Rasanen, Parmelia borisorum Oxner

N: prikksteinlav S: torneskoldlav

Literature: Esslinger 1977: 54-56, 174, Fig. 25; Licheno-
logist 24: 13-20 (1992); Krog, Blyttia 24: 244-246 (1966);
Blyttia 25: 33 (1967); Tensberg et al., Sommerfeltia 23:
111-113 (1996).

Figs: Brodo et al. 2001: 441, Esslinger 1977: 185; 1992: 16,
Krog et al. 1994: 213.

THaLLUs appressed, moderately to loosely adnate, to
10 cm diam.; lobes flat to weakly convex, usually
short and rounded, sometimes elongate, contiguous
to slightly imbricate, rugose in central parts, 1-3 mm
wide. Upper surface from pale olivaceous brown to
blackish brown, dull. Soralia marginal or laminal,
punctate to capitate, on central lobes; isidia absent;
pseudocyphellac common, rounded to elongated, flat

to concave, sometimes with a distinct margin, whit-
ish to greyish laminal. Lower surface dark brown
to black, paler at lobe ends, moderately rhizinate.
AroTHECIA frequent, sessile to raised, to 6 mm diam.;
disc with crenulate and sorediate margins. Spores
8.5—11 x 4.5-7 um. PycNIDIA common, laminal, im-
mersed. Conidia 5-7 X 1 pm.

Chemistry. Cortex HNO,~. Medulla C+ red, K—, KC+
red, PD—; gyrophoric acid.

Habitat. Saxicolous on siliceous stones and rocks.

Distribution. Very rare in the mountains. N: Op ST
Tr. St TL. Widespread in
continental and arid cli-
mates from Scandinavia
and Russian Karelia to
southern Siberia (where
often very abundant) and
western North America,
also in mountains of cen-
tral and southern Europe,
North Africa and the Hi-
malayas.

Melanelia tominii

Note. May be mistaken
for M. disjuncta but is readily identified by the C+ red
reaction of the medulla.

Melanelixia
M. Westberg & A. Thell

Melanelixia O .Blanco, A .Crespo, Divakar,
Essl., D.Hawksw. & Lumbsch

Mycol. Res. 108: 881 (2004). — Type: Melanelixia glabra
(Schaer.) O.Blanco, A.Crespo, Divakar, Essl., D.Hawksw.
& Lumbsch

D: skallav F: tummakarpeet

Literature: Ahti, Bryologist 72: 233-239 (1969); Blanco et
al., Mycol. Res. 108: 881 (2004); Esslinger, J. Hattori Bot.
Lab. 42: 69-74, 86-89 (1977); Otte et al., J. Biogeogr. 32:
1221-1241 (2005).

TuaLLus foliose, loosely to moderately adnate. Lobes
discrete to slightly imbricate, mostly short and round-
ed, flat to concave, 1-6 mm wide. Upper surface
olivaceous brown, with or without pseudocyphellae.
Cortex paraplectenchymatous. Medulla white, mo-
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derately dense. Lower surface dark brown to black,
rhizines simple with pale tips. ASCOMATA zeorine
apothecia, laminal, sessile to substipitate; disc con-
cave, olivaceous brown. Asci broadly clavate, 8-spo-
red. Spores ellipsoid, simple, colourless. CONIDIOMATA
pycnidia, laminal, immersed. Conidia dumbbell-sha-
ped to bacilliform. PHOTOBIONT trebouxioid.

Chemistry. Cortex HNO,—. Medulla with depsides, le-
canoric acid, = rhodophyscin, isolichenan in the cell-
walls.

Note. The genus includes eight species of which five,
mainly corticolous species, belong to the flora of the
Nordic countries.

1. Soralia and isidia absent .............ccccoeuenee. 2. M. glabra
— Soralia and/or isidia present ...........c.cocecevevvecenerncnnns 2
2. Soralia absent; isidia present, ..........ceceeeereeiereereennenne. 3
— Soralia present; isidia absent or present ................c..... 5
3. Medulla without orange, K+ purple pigment; isidia

short and usually degrading into soredia

........................................................... 4. M. subaurifera
— Medulla in patches with an orange, K-+ purple

pigment; isidia cylindrical, persistent..............c.ccco...... 4
4. Upper surface blackish brown; mainly saxicolous

.............................................................. 1. M. fuliginosa
— Upper surface olivacous green to brown; mainly

corticolous or lignicolous .................... 3. M. glabratula
5. Soralia mainly submarginal; isidia absent; with

short hyaline hairs on the upper surface and

especially along the margins of young lobes

...................................................... 5. M. subargentifera
— Soralia mainly laminal; upper surface and margins

without hairs ...........cccoeevvenccncnnene. 4. M. subaurifera

1. Melanelixia fuliginosa (Fr. ex Duby)
O.Blanco et al.

Mycol. Res. 108: 881 (2004). — Parmelia olivacea v. fuligi-
nosa Fr. ex Duby, Bot. Gall.: 602 (1830). — Type: France
(not located, Arup & Sandler Berlin ms, Laundon 2006).

Syn. Melanelia fuliginosa (Fr. ex Duby) Essl., Parmelia fu-
liginosa (Fr. ex Duby) Nyl., nom. illeg. non (Dicks.) Schaer.

D: sod-skallav F: nokiruskokarve N: stiftbrunlav S:
gliansande skoldlav

Literature: Arup & Sandler Berlin, Lichenologist 43: 89-97;
Degelius, Bot. Notiser 1945: 396 (1945); Esslinger 1977:
70-71; Mycotaxon 7: 47-48 (1978); Bryologist 90: 163
(1987); Hafellner & Tiirk, Stapfia 76: 85 (2001); Laundon,

Lichenologist 3: 67-68 (1965); Smith et al., The lichens of
Great Britain and Ireland: 571 (2009).

Figs: Moberg & Holmésen 1990: 90.

TuaLLus foliose, appressed, moderately adnate, to 15
cm diam. Lobes 1-2 mm wide, short and rounded.
Upper surface dark brown to blackish, shiny, usually
densely covered (except at the margin) with cylindri-
cal, simple or branched isidia, without psudocyphel-
lae (but often with white scars from broken isidia).
Lower surface black, paler towards the periphery, rhi-
zinate; rhizines concolorous with the lower surface,
to 1 mm long. APOTHECIA common, sessile, thalline
margin papillate or isidiate, to 6 mm diam. Spores
10-14 x 5.5-9.5 pum. Pycnipia rare. Conidia slightly
dumbbell-shaped, 6-7.5 x 1 um.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C+
red, K—, KC+ red, PD—; lecanoric acid, also contain-
ing an orange, K+ purple pigment in patches.

Habitat. Saxicolous, rarely corticolous.

Distribution. Throughout the Nordic countries but
rare towards the north.
D: NJy dJy VJy SJy Fyn
Sjce Brn. Fa.F: A VUEK
St EH ES EP PH PS PK
KP Kn SoL. I: IVe 1Au
INv INo. N: Of Ak He Op
Bu Vf Te AA VA Ro Ho
SF' MR ST NT SNo NNo
Tr. Al: Sb?. S: Sk Bl Ol
Gtl Klm SmI HI Bh Dls
Vg Og Nrk Srm Vim Vsm
Upl DIr Hls Mpd Hrj Jmt
AsL LyL PL LuL. In Europe from Iceland and Fennos-
candia to northern Africa; scattered finds in Asia and
North America.

Melanclixia fuliginosa

Note. Until recently also including M. glabratula but
Arup & Sandler Berlin (2011) have shown that the two
species are molecularily distinct. M. fuliginosa has a
darker brown colour and grows mainly on rocks.
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2. Melanelixia glabra (Schaer.) O.Blanco,
et al.

Mycol. Res. 108: 882 (2004). — Parmelia olivacea var. cor-
ticola f. glabra Schaer., Lich. Helv. Spic. 10: 466 (1840).
— Type: Switzerland, Schaerer in Schaerer, Lich. Helv. exs.
no. 370 (G lectotype, Esslinger, J. Hattori Bot. Lab. 42: 69,
1977).

Syn. Melanelia glabra (Schaer.) Essl., Parmelia glabra
(Schaer.) Nyl.

F: karvaruskokarve
Red-listed in: F

Literature: Ahti, Acta Bot. Fenn. 70: 43-50 (1966); Ess-
linger 1977: 69-70; Puolasmaa, Graphis Scripta 4: 75-77
(1992).

Figs.: Jahns, Farne Moose Flechten: 193 (1980).

THaLLus appressed, slightly adscendent towards the
margin, loosely adnate, to 11 cm diam. Lobes 2-5
mm wide, more or less flat, mostly short and rounded,
contiguous to imbricate. Upper surface olive-green to
dark olive-brown, shiny, with short hyaline, cortical
hairs; soralia and isidia absent; pseudocyphellae pre-
sent on warts or ridges, especially on the apothecium
margin. Lower surface dark brown, often paler at
margins. APOTHECIA frequent, to 8 mm diam., sessile
to raised; disc first concave then flat. Spores 11-15
x 5.5-8 pm. Pycnipia common. Conidia bacilliform,
6.5-9 x 1 pm.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C+
red, K—, KC—, PD—; lecanoric acid.

Habitat. Corticolous, on Ulmus in a graveyard. Per-
haps introduced with human activities.

Distribution. Only known from SW Finland. F: V.
The closest localities are ’
situated in Estonia and
NE Poland, but mainly
distributed in southern
Central Europe and in
the Mediterranean area,
including North Africa
and the Near East. Also
occurring eastwards in
Asia reaching China.

Note. The thick thallus,

Melanelixia glabra

the presence of fine hairs on the upper surface and
apothecium margin and the absence of soralia and isi-
dia distinguish M. glabra from related species in the
Nordic countries.

3. Melanelixia glabratula (Lamy) Sandler
Berlin & Arup

Lichenol. 43: 96 (2011) in Arup & Sandler, Lichenol. 43:
89-97 (2011). — Parmelia fuliginosa subsp. glabratula
Lamy, Bull. Soc. Bot. France 30: 353 (1883). — TypE: Fran-
ce, Riou, 1883 Lamy de Chapelle (H-NYL 34501 syntype).

Syn. Melanelixia fuliginosa subsp. glabratula (Lamy)
J.R.Laundon, Melanelia fuliginosa subsp. glabratula
(Lamy) Coppins, Melanelia glabratula (Lamy) Essl., Par-
melia glabratula (Lamy) Nyl., Parmelia laetevirens (Flot.
ex Korb.) F.Rosend., Parmelia fuliginosa var. laetevirens
(Flot. ex Korb.) Nyl

D: allé-skallav F: tammenruskokarve N: stiftbrunlav

Literature: Laundon, Lichenologist 3: 67-68 (1965); Liche-
nologist 38: 277-278 (2006); (see also under M. fuliginosa).

Figs: Brodo et al. 2001: 435; Hinds & Hinds 2007: 311;
Holien & Tensberg 2006: 54; Sérusiaux et al. 2004: 105;
Wirth 1995: 653.

TuarLus foliose, appressed, moderately adnate, to 15
cm diam. Lobes 1-2 mm wide, short and rounded.
Upper surface olivaceous green to dark brown, shiny
or partly matt, moderately to densely covered with cy-
lindrical, simple or branched isidia; without pseudo-
cyphellae (but often with white scars from broken isi-
dia). Lower surface black, paler towards the margins,
rhizines concolorous with the lower surface, to 1 mm
long. APOTHECIA common, sessile, to 6 mm diam.; disc
concave; thalline margin papillate or isidiate. Spores
10-14 x 5.5-9.5 um. Pvcnipia rare. Conidia slightly
dumbbell-shaped, 6-7.5 x 1 um.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C+
red, K—, KC+ red, PD—; lecanoric acid; also contain-
ing an orange, K+ purple pigment in patches.

Habitat. Corticolous or lignicolous, rarely saxico-
lous.

Distribution. Throughout the Nordic countries, but
rare or absent in the north. D: NJy OJy VJy SJy Fyn
Sjee Brn. Gr. Fa. F: 4 V U EK St EH ES EP PH PS
PK KP Kn Ks EnL. N: VA Ro Ho SF MR ST NT SNo
NNo Tr. S: Sk Bl Ol Gtl SmI HI Bh DIs Vg Og Nrk
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Srm Vim Vsm Upl Dlr Gst Hls Mpd Ang Hrj Jmt Vb

AsL LyL PL TL. Usually
mapped together with M.
fuliginosa and the distri-
bution of the individual
species is not clear (see
that species). Seems to
be present in Europe,
North Africa, Asia and
North America.

Note. A recent segregate
from M. fuliginosa but

Melanelixia glabratula

for a long time recog-
nized at infraspecific level. The two species were
recently shown to be molecularily distinct (Arup &
Sandler Berlin 2011). Differs from M. fuliginosa by
its paler, oliva-ceous green to brown colour and the
corticolous habit. Might be confused with indistinctly
sorediate specimens of M. subaurifera but recognized
by the presence of the orange pigment in patches in
the medulla.

4. Melanelixia subargentifera (Nyl.)
O.Blanco et al.

Mycol. Res. 108: 882 (2004). — Parmelia subargentifera
Nyl., Flora 58: 359 (1875). — Type: Russia, Karelia ladogen-
sis, Spasuvuori [‘Spususaari’] prope Sortavala, 1874 Norr-
lin (H-NYL 34578 lectotype (as ‘holotype’), Esslinger, J.
Hattori Bot. Lab. 42: 86, 1977).

Syn. Melanelia subargentifera (Nyl.) Essl., Parmelia cons-
purcata (Schaer.) Vain.

D: solv-skallav F: harméruskokarve N: matt brunlav
S: ljuskantad skoldlav

Red-listed in: F
Literature: Esslinger 1977: 86-87, 173, 176.
Figs: Brodo et al. 2001: 440; Wirth 1995: 656.

THarLus loosely adnate, with somewhat ascending
margins, to 8 cm diam. Lobes rather short and rounded,
contiguous to imbricate, to 7 mm wide. Upper surface
pale olive-brown to dark brown, smooth to rugose,
dull throughout or partly shiny, often pruinose along
the margins, with short, hyaline, cortical hairs, mainly
at the lobeends; soralia laminal and marginal, soredia
granular to isidioid; isidia and pseudocyphellae absent.
Lower surface dark brown to black, paler towards the

periphery. APOTHECIA rare, sessile, to 3 mm diam., with
sorediate edges; disc concave to flat. Spores 11-13 x
7-8.5 um. Pycnipia rare. Conidia slightly dumbbell-
shaped to bacilliform, 5-7.5 x 1 pm.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C+
red, K—, KC+ red, PD—; lecanoric acid.

Habitat. Mainly corticolous on deciduous trees,
sometimes on coniferous trees and lignum, mostly in
park and around old farms, but probably in decline
over large areas. In the north mainly on mossy, cal-
careous rocks.

Distribution. Widespread in southern Fennoscandia,
but becoming rare in central and especially northern
Fennoscandia. D: NJy @Jy VJy SJy Fyn Sjee Brn. Fa.
F: A V U EK EH ES EP
PH PS PK KP Kn PeP
Ks SoL InL. N: Ak He
Op Bu Vf Te AA VA Ro
Ho SF MR ST NT SNo
NNo Tr VFi OFi. S: Sk
Bl Ol Gtl Klm Sml HI Bh
DIs Vg Og Nrk Srm Vim
Vsm Upl Dlr Gst His
Mpd Ang Hrj Jmt Vb LyL
LuL TL. In Eurasia from :
northern Fennoscandia had
southwards to the Mediterranean and eastwards to
India. Disjunct in North America, with a western dist-
ribution from southern California to southern British
Columbia and an eastern distribution at the western
Great Lakes.

Melanelixia subargentifera

Note. When well developed the cortical hairs, the
mainly submarginal soralia, and the lack of true isidia
casily distinguish M. subargentifera from M. glabra-
tula and M. subaurifera.

5. Melanelixia subaurifera (Nyl.)
O.Blanco et al.

Mycol. Res. 108: 882 (2004). — Parmelia subaurifera

Nyl., Flora 56: 22 (1873). — Tvyrk: Finland, Pohjois-Hame,

Keuruu, Pihlajavesi, 1871 Norrlin (H-NYL 34567, holo-

type).

Syn. Melanelia subaurifera (Nyl.) Essl.

D: gulpudret skallav F: lepanruskokarve N: brun
barklav S: gulpudrad skdldlav
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Literature: Esslinger 1977: 87-89.

Figs: Brodo et al. 2001: 440; Hinds & Hinds 2007: 320;
Rikkinen 2008: 187; Wirth 1995: 657.

THaLLUS to 10 cm diam., closely appressed, often for-
ming rosettes. Lobes to 5 mm wide, flat, radiating,
contiguous to overlapping towards the centre. Upper
surface dull, brown to green-brown. Isidia bulbate to
cylindrical, originating from soredia, rarely branched;
soralia pale yellow (with yellow pigment) to white,
often originating from indistinct pseudocyphellae.
Lower surface dark brown to black, with simple,
concolorous rhizines. APOTHECIA rare, sessile, flat, to
2 mm diam., with sorediate margins. Spores 9—12 x
5.5-7 pm. Pycnipia rare. Conidia slightly bifusiform
to bacilliform, 5.5-7.5 x 1 um.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C+
red, K—, KC+ red, PD—; lecanoric acid, often the yel-
low pigment subauriferin.

Habitat. Mainly corticolous on deciduous trees, rarely
on conifers, lignum and rocks.

Distribution. Common in most of the continental fo-
rested areas of the Nordic countries, but scattered to
rare in the northern boreal zone. D: NJy dJy VJy SJy
Fyn Sjee Brn. F: A V U [

EK St EH ES EP PH PS
PK KP Kn OP PeP Ks
KilL SoL InL. I: IVe 1Au
INv. N: Of Ak He Op Bu
Vf Te AA VA Ro Ho SF
MR ST NT SNo NNo Tr
VFi OFi. S: Sk Bl Ol Gtl
Sml HI Bh Vg Og Nrk
Srm Vim Vsm Upl Dlr
Gst HIs Mpd Ang Hrj
Jmt Vb Nb AsL LyL Lul
TL. Apparently continuously circumpolar temperate-
boreal in the Northern Hemisphere, extending to the
Alps and other mountains; also North Africa.

Melanelixia subaurifera

Note. The production of isidia and soredia is variable.
When not distinctly sorediate it is similar to M. gla-
bratula, but differs by lacking the orange pigment in
the medulla, which occurs in patches in that species.
M. subaurifera is presumably closest related with the
darker M. fuliginosa (Arup & Sandler Berlin 2011).

Melanohalea
M. Westberg & A. Thell

Melanohalea O.Blanco, A.Crespo, Divakar,
Essl., D.Hawksw. & Lumbsch

Mycol. Res. 108: 882 (2004). — Type: Melanohalea ex-
asperata (De Not.) O.Blanco, A.Crespo, Divakar, Essl.,
D.Hawksw. & Lumbsch

D: skallav F: rusokarpeet

Literature: Ahti, Acta Bot. Fenn. 70: 1-68; Blanco et al.,
Mycol. Res. 108: 882 (2004); Esslinger, J. Hattori Bot. Lab.
42: 61-68, 74-97 (1977); Otte et al., J. Biogeogr. 32: 1221—
1241 (2005).

ThaLLus foliose, loosely to moderately adnate; lobes
flat to concave, 0.5-7 mm wide. Upper surface oli-
vaceous brown; pseudocyphellae present or absent,
often on warts or on tops of isidia; soralia and isi-
dia present or absent. Cortex paraplectenchymatous.
Lower surface pale brown to black, rhizines simple.
AscoMATA zeorine apothecia, laminal, sessile to sub-
stipitate; disc concave to flat, concolourous with the
upper surface. Asci broadly clavate, 8-spored. Spores
ellipsoid. ConmpiomaTa pycnidia, laminal, immersed.
Conidia dumbbell-shaped, rarely bacilliform. PHoTo-
BIONT trebouxioid.

Chemistry. Cortex HNO,~. Depsidones in the med-
ulla, or no products present.

Note. Melanohalea and Melanelixia are both recent
segregates of Melanelia (Blanco et al. 2004). Like Me-
lanelia and Melanelixia, the species of Melanohalea
are primarily distributed in the Northern Hemisphere.
A total of 19 species are included in Melanohalea, of
which seven are present in the Nordic countries.

1. With isidia or short, cylindrical, pseudocyphellate
PAPILAC. c..eiiiie e 2
— Without isidia or pseudocyphellate papillae................ 5
2. Without isidia; short secondary lobules (lacinulae)
or with short, cylindrical, pseudocyphellate

papillae.......ccooeeieiiieiiiee 2. M. exasperata
— With isidia; without cylindrical, pseudocyphellate

PAPIIAC ..o 3
3. Isidia cylindrical ........cocoeieieieiieieenieneeeeceee 4

— Isidia with a narrow base, clavate to spherical,
hOLLOW ..ceiiiiieeece 3. M. exasperatula
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4. Without pruina; on bark; southwest Scandinavia
............................................................. 1. M. elegantula
— Mostly with pruina; on rocks in the north
............................................................... 4. M. infumata
5. With numerous small, imbricate secondary lobules,
apothecia rare; southwest Scandinavia
............................................................ 5. M. laciniatula
— Without secondary lobules; apothecia common;
widely distributed .........cccooeveiinininieeeeeeee 6
6. Pseudocyphellae laminal, punctiform; spores 12—17
pum long; subhymenium 2045 pum thick
................................................................ 6. M. olivacea
— Pseudocyphellae marginal to submarginal, elongated
to irregular; spores 8—13 um long; subhymenium
10-25 pm thick ....cccoeveveninennenne 7. M. septentrionalis

1. Melanohalea elegantula (Zahlbr.)
O.Blanco et al.

Mycol. Res. 108: 882 (2004). — Parmelia olivacea subsp.
aspidota var. elegantula Zahlbr., Verh. Vereins Natur- Heilk.
Pressburg 8: 39 (1894). Tvyre: Slovakia, Bratislava Region,
“am Fusse des grossen Ahornberges bei Sct. Georgen* [=
Svity Jur], Zahlbruckner (W syntype).

Syn. Melanelia elegantula (Zahlbr.) Essl., Melanelia inco-
lorata (Parrique) Essl., Parmelia elegantula (Zahlbr.) Sza-
tala, Parmelia incolorata (Parrique) Lettau

D: elegant skallav N: kystbrunlav S: elegant skdld-
lav

Red-listed in: S

Literature: Ahti, Bryologist 72: 234-235 (1969); Alm-
born, Bot. Not., suppl. 1(2): 142-148 (1948), Arup et al.,
Skyddsvirda lavar i SV Sverige: 209-210 (1996); Degelius,
Svensk Bot. Tidskr. 62: 408 (1968); Esslinger 1977: 61-65;
Ingeldg et al., Floravard i jordbrukslandskapet: 419 (1993);
Thell, Graphis Scripta 2: 156—160 (1989); Thor & Arvids-
son, Rodlistade lavar i Sverige: 357-358 (1999); Tensberg
et al., Sommerfeltia 23: 108—110 (1996); Osthagen, Blyttia
34: 198 (1976).

Figs: Arup et al. 1997: 189; Esslinger 1977: 180 (isidia),
183.

TrALLUS appressed but often slightly raised at the pe-
riphery, loosely to moderately adnate, to 6 cm diam.
Lobes short and of rounded, to 4 mm wide, contigu-
ous to imbricate. Upper surface dark olive brown, oc-
casionally pale, reddish or blackening, usually matt;
isidia spread over most of the thallus, cylindrical,
branched or unbranched. Lower surface pale brown,

with concolorous rhizinae. APOTHECIA rare, sessile,
with crenulate margin, to 3.5 mm diam. Spores §—12
x 4-7 pum. PycnNipia rare. Conidia usually slightly
dumbbell-shaped, 7 x 1 um.

Chemistry. No secondary substances (by TLC).

Habitat. Preferably corticolous on deciduous trees in
open situations, such as avenues, parks and church-
yards.

Distribution. Has its northern limit in southwest Scan-
dinavia where it occurs
in Denmark, SW Sweden
and S Norway. D: NJy
Ay VIJy SJy Fyn Sjee Brn.
N: Vf Ro SE S: Sk Bl HI
Bh Vg. Widely distributed
and known from south-
ern, central and western
Europe, North and South
America, Morocco and
Pakistan.

kvt
= ;
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Pl

Melanchalea elegantula

Note. Similar to the
northern saxicolous species M. infumata. Here M. ele-
gantula is recognized as a nemoral, corticolous species
with a distribution not overlapping that of M. infumata.
Part of what is here recognized as M. infumata, however,
was identified as M. elegantula by Esslinger (1977).
According to Esslinger the isidia of M. elegantula arise
from conical papillae, often close to the margin, and
have apically positioned pseudocyphellae during the
whole development, whereas the isidia of M. infumata
are non-pseudocyphellate and arise from bulbate papil-
lae. Further studies are required.

2. Melanohalea exasperata (DeNot.)
O.Blanco et al.

Mycol. Res. 108: 882 (2004). — Parmelia exasperata De
Not., Giorn. Bot. Ital. 2(2): 193 (1847). — Tveek: Italy, Pied-
mont [ ‘Liguria’], Alessandria, Gavi, Savignone 83 (RO ho-

lotype)

Syn. Melanelia exasperata (De Not.) Essl., Parmelia as-
pera A.Massal., Parmelia aspidota (Ach.) Poetsch

D: vortet skallav F: tappiruskokarve I: birkiskof N:
vortebrunlav S: vartig skoldlav
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Literature: Ahti, Bryologist 72: 235-236 (1969); Esslinger
1977: 65-66, 173.

Figs: Esslinger 1977: 187; Hinds & Hinds 2009: 309; Ho-
lien & Tensberg 2006: 53; Krog et al. 1994: 209; Wirth
1995: 651.

THALLUS appressed to moderately adnate, to 6 cm
diam. Lobes contiguous to slightly imbricate, to 5 mm
wide. Upper surface pale to dark olive brown, dull to
moderately shiny, especially at margins, partly prui-
nose, with conical papillae or warts; with apical pseu-
docyphellae; pseudocyphellaec obscure, punctiform,
on the tips of the isidia. Lower surface dark brown
to blackish, paler close to margins; rhizines conco-
lourous with the lower surface. APOTHECIA common,
sessile to shortly stalked, margins with pseudocyphel-
late papillae similar to those on the upper surface, to
6 mm diam. Spores ellipsoid, 8-12 x 5—7 um. Pvc-
NiDia common. Conidia slightly dumbbell-shaped, 7
x 1 pm.

Chemistry. No secondary substances (by TLC).

Habitat. Epiphytic on deciduous trees, only rarely on
other substrates such as conifers, lignum and stone.

Distribution. Present in the whole area except the At-

lantic Islands, but more %@ﬁ; fJ il W

frequent in the north. D: _&;ow
Ny OJy VJy Sy Fyn SIS

Sjee Brn. F: AV U EK St
EHES EP PH PS PK KP
Kn OP PeP Ks SoL InL.
I: ISu IVe 1Au INv INo.
N: Of Ak He Op Bu VfTe |:
AA VA Ro Ho SF MR ST | %%,e
NTSNo NNo Tr VFi OFi. | X? .
St Sk B Gel Kim Smi HI | sz fon
Bh DIs Vg Og Nrk Srm A
Vem Vsm Upl DIr Gst Hls Mpd Ang Hrj Jmt Vb Nb
AsL LyL TL. Common in most parts of Europe, less
common in North America, where it occurs exclusi-
vely in the eastern part, and rare in Asia.

Fa

Melanohalea exasperata

Note. Easily distinguished by the characteristic broad-
based and conical papillae on the upper surface and
on the apothecial margins.

3. Melanohalea exasperatula (Nyl.)
O.Blanco et al.

Mycol. Res. 108: 882 (2004). — Parmelia exasperatula
Nyl., Flora 56: 299 (1873). — Tyee: Finland, Eteld-Hame,
Hollola, Tiirismaa, 1872 Norrlin (H-NYL 34611 holotype).

Syn. Melanelia exasperatula (Nyl.) Essl., Parmelia papu-
losa (Anzi) Vain., nom. illeg.

D: kolle-skallav F: nystyruskokarve N: klubbebrun-
lav S: klubbskoldlav

Literature: Ahti, Bryologist 72: 234-235 (1969); Esslinger
1977: 66-68, 174.

Figs: Brodo et al. 2001: 434; Hinds & Hinds 2007: 310;
Holien & Tensberg 2006: 54; Rikkinen 2008: 187; Wirth
1995: 643.

TrHALLUS appressed or slightly raised at margins, to
5 cm diam. Lobes short, broadly rounded, to 5 mm
wide, contiguous to somewhat imbricate. Upper sur-
face pale to dark olive brown, shiny, sometimes with
a faint pruina in central parts, smooth or a slightly
wrinkled and pitted; without pseudocyphellae and so-
redia; isdia common, inflated and clavate to spathu-
late, hollow, originating from cylindrical papillae. Lo-
wer surface pale brown, darker in central parts, with
concolorous rhizines. APOTHECIA rare, sessile, margins
smooth to crenulated, to 3 mm diam. Spores §—11 x
5-8 um. PycNipia not observed.

Chemistry. No secondary substances (by TLC).

Habitat. Preferably corticolous on deciduous trees. In
the northern part of its Nordic distribution range now
and then also on conifers, on lignum, or saxicolous on
soft rocks.

Distribution. Widely distributed in the Nordic countri-
es up to the Arctic Circle.
Most common in the
south. D: NJy dJy Vliy
SJy Fyn Sjee Brn. F: AV
U EK St EH ES EP PH
PS PK KP Kn OP PeP
Ks KiL. 1z IVe INo. N: Of
Ak He Op Bu VfTe AA VA
Ro Ho SF MR ST NT SNo
NNo Tr VFi OFi. S: Sk
BI Ol Gtl Klm Sml HI Bh
Vg Og Nrk Srm Vim Vsm
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Upl DIr Gst Hls Mpd Ang Hrj Jmt Vb Nb AsL LyL LuL
TL. Known from most parts of Europe and North Ame-
rica. Probably circumpolar but rare or poorly known
in Asia.

Note. Often growing together with M. elegantula in
the southwestern part of Scandinavia. In M. exaspe-
ratula, the isidia become distinctly flattened, clavate
to spathulate and hollow, compared with the cylindri-
cal and compact, isidia of M. elegantula. In addition
M. elegantula has a thinner and usually darker brown
thallus. From M. glabratula it is easily separated by
the clavate, hollow isidia and the C— reaction of the
medulla.

4. Melanohalea infumata (Nyl.) O.Blanco
etal.

Mycol. Res. 108: 882 (2004). — Parmelia infumata Nyl.,
Flora 58: 359 (1875). — Type: Russia, Karelia ladogensis,
Sortavala, Kirjavalaks (=Kirjavalahti), Kotoméki, 1874
Norrlin (H-NYL 34490 holotype).

Syn. Melanelia infumata (Nyl.) Essl.

F: pahtaruskokarve I: blikudumba N: rimkrinslav S:
nordlig skoldlav

Literature: Esslinger 1977: 75-77, 177, Hakulinen, Ann.
Bot. Fenn. 3: 187-188 (1966).

Figs: Esslinger 1977: 180 (isidia), 188; Hansen & Andersen
1995: 45; Hinds & Hinds 2007: 314.

THALLUS appressed, loosely to moderately adnate, to
6 cm diam. Lobes short and rounded, to 3 mm wide,
with indented margins, contiguous to imbricate. Up-
per surface dark olive brown, usually dull but some-
times shiny, central parts usually covered by a light
greyish or bluish white pruina; isidia common, cylin-
drical, occasionally hollow, without pseudocyphel-
lae. Lower surface dark brown to black but pale at
margins; rhizines sparse, concolorous with the lower
surface. APOTHECIA and PycNIDIA not observed.

Chemistry. No secondary substances (by TLC).
Habitat. Saxicolous, preferably on soft rocks.

Distribution. Belongs to the arctic alpine and bore-
al zones and occurs from central Fennoscandia and
northwards. Gr. F: PH Kn OP PeP Ks SoL EnL InL.
I: [Au INo. N: He Op SF MR ST SF MR ST. Al: Sbh.
S: Dir HIs Hrj Jmt Vb Nb AsL LyL PL LuL TL. Out-

side the area in central
European mountains and
North America. Most
common in North Ame-
rica.

Note. Similar to M. ele-
gantula but with diffe-
rent distribution area in
the Nordic countries. M.
infumata is a saxicolous,
northern species, M. ele-
gantula a corticolous,
southwestern-nemoral species.

5. Melanohalea laciniatula (Flagey ex
H.Olivier) O.Blanco et al.

Mycol. Res. 108: 882 (2004). — Parmelia exasperatula var.
laciniatula Flagey ex H.Olivier, Rev. Bot. Bull. Mens. 12:
69 (1894). — Typk: France, Flagey in Flagey, Lich. Franche-
Comt¢ exs. no. 167 (UPS syntype).

Syn. Melanelia laciniatula (Flagey ex H.Olivier) Essl., Par-
melia laciniatula (Flagey ex H.Olivier) Zahlbr.

D: smafliget skéllav F: risaruskokarve N: serlandslav
S: flikig skoldlav

Literature: Almborn, Bot. Not., Suppl. 1(2): 149-156
(1948); Arup et al., Skyddsvérda lavar i SV Sverige: 210—
212 (1996); Degelius, Svensk Bot. Tidskr. 62: 408 (1968);
Esslinger 1977: 77-78; Ingelog et al., Floravard i jordbruks-
landskapet: 420 (1993); Thell, Graphis Scripta 2: 156160
(1989); Thor & Arvidsson, Rdédlistade arter i Sverige:
359-360 (1999); Tensberg et al., Sommerfeltia 23: 110-111
(1996).

Figs: Arup et al. 1997: 189; Esslinger 1977: 189; Krog et
al. 1994: 210.

TuaLLus appressed but often raised at margins, to
4 c¢cm diam. Lobes to 1-3 mm wide, flat, short and
rounded, contiguous or imbricate, with small papillae
developing into folioles, often densely covering the
central parts; pseudocyphellae obscure, punctiform,
on the tips of the papillae. Upper surface olive-brown,
rather smooth and dull, but often shiny towards the
lobe ends, where small papillae may occur; without
soredia and isidia. Lower surface pale brown, with
sparse, concolorous rhizines. APOTHECIA rare, sessile,
to 2 mm diam. Spores 7-9 X 4-7 um. PycNIDIA not
observed.
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Chemistry. No secondary substances (by TLC).

Habitat. Epiphytic on deciduous trees in open situa-
tions such as avenues, parks and churchyards.

Distribution. Reaches its northern limit in south-wes-
tern Scandinavia where W“‘f R B

it occurs in Denmark, ‘s 48 S;% {?
;\_ —<
Ny >

SW Sweden and S Nor-
way. D: NJy 9Jy VJy SJy
Fyn Sjee Brn. N: Bu VA
Ro Ho. S: Sk Bl Gtl SmI
HI Bh Vg. Outside Scan-
dinavia in southern, cen-
tral and western Europe
and in northern Africa.

Note. Resembles M. ele-
gantula in the choice of
substrate and distribution. When growing together
young thalli of the two species could be mistaken
for each other. Submarginal papillae of M. lacinia-
tula resemble immature isidia of M. elegantula. Adult
thalli of M. laciniatula are easily distinguished from
all other brown parmelioid lichens due to the strongly
laciniate habit.

Melanohalea laciniatuia

6. Melanohalea olivacea (L.) O.Blanco et
al.

Mycol. Res. 108: 883 (2004). — Lichen olivaceus L., Spec.
PL: 1143 (1753), nom. cons. — Type: Sweden, Hérjedalen,
Fjellnds, Vrang in Keissler, Krypt. exs. Vindob. no. 363
(UPS, typ. cons.).

Syn. Melanelia olivacea (L.) Essl., Parmelia olivacea (L.)
Ach.

D: olivenbrun skallav F: koivunruskokarve N: sno-
mallav S: snomaérkeslav

Literature.: Ahti, Acta Bot. Fenn. 70: 10-22 (1966); Essling-
er 1977: 80-81; Truong et al., Lichenologist 41: 649-661
(2009).

Figs: Brodo et al. 2001: 436; Hinds & Hinds 2007: 315;
Holien & Tensberg 2006: 55; Moberg & Holmasen 1990:
92; Rikkinen 2008: 149; Truong et al 2009: 656.

TuaLrLus appressed and closely adnate, to 15 cm diam.
Lobes to 5 mm wide, irregularly shaped, discrete to
imbricate, slightly raised at margins, not eroded and
swollen; upper surface olive-brown, wrinkled, dull to

shiny at the margins, often somewhat pruinose, flat
to somewhat convex; with laminal, punctiform pseu-
docyphellae; without isidia and soredia; lower sur-
face dark brown, paler towards the margins; rhizines
concolorus with the lower surface, rather frequent.
APOTHECIA common, sessile, to 9 mm diam., margins
with pseudocyphellae. Spores 12—17 x 7-11 pm. Pyc-
NIDIA common. Conidia more or less dumbbell-sha-
ped,c. 8 x 1 um.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C—,
K-, rarely K+ yellow, KC—, PD+ orange, rarely PD—;
fumarprotocetraric acid, rarely without secondary
substances (by TLC).

Habitat. Frequent on bark, preferably on Betula, ra-
rely also on rock. Most abundant in mountain birch
forests near the timberline (absent below the average
winter Snow cover).

Distribution. Occurs scattered in the entire Fennoscan-
dia, but is rare in the south and especially common in
the subalpine Betula zone. ¥: A V U EK St EH ES EP
PH PS PK KP Kn OP
PeP Ks KiL SoL EnL InL.
I: [Au. N: Of Ak He Op
Bu Vf Te AA VA Ro Ho
SF MR ST NT SNo NNo
Tr VFi OFi. S: Sk Bl Ol
Gtl Kim Sml HI Bh Dls
Vg Og Nrk Srm Vim Vsm
Upl Dir Gst Hls Mpd
Ang Hrj Jmt Vb Nb AsL
LyL PL LulL TL. Incom-
pletely circumpolar in b Melanohales olivacea
the Northern Hemisphere: Northern Europe, Russia,
Japan, Alaska, central Canada and northeastern North
America.

Note. Similar to M. septentrionalis, but has laminal,
punctiform pseudocyphellae, a thicker subhymenium
and larger spores.

7. Melanohalea septentrionalis (Lynge)
O.Blanco et al.

Mycol. Res. 108: 883 (2004). — Parmelia olivacea var.
septentrionalis Lynge, Bergens Mus. Arbok 1912 (10): 4
(1912). — Tyre: Norway, Troms, Malselven, Likkavarre,
1911 Holmboe & Lynge (O holotype).
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Syn. Melanelia septentrionalis (Lynge) Essl., Parmelia sep-
tentrionalis (Lynge) Ahti

D: nordlig skéllav F: pohjanruskokarve I: gljadumba
N: falsk snémallav S: liten snomérkeslav

Literature: Ahti, Acta Bot. Fenn. 70: 22-33 (1966); Ess-
linger 1977: 84-85; Hansen & Andersen 1995; 46; Truong
et al., Lichenologist 41: 649-661 (2009).

Figs: Ahti 1966: 65; Brodo et al. 2001: 438; Hansen &
Andersen 1995: 46; Hinds & Hinds 2007: 316; Krog et al.
1994: 211; Truong et al. 2009: 656.

TuaLLus appressed, moderately to loosely adnate, to
5 cm diam. Lobes to 4 mm wide, irregularly shaped,
rounded to slightly elongate, flat to somewhat con-
vex, margins often swollen and eroded. Upper surface
olive-brown, with marginal to submarginal, elongated
to irregular pseudocyphellae; without isidia and sore-
dia. Lower surface usually dark brown, with sparse,
concolorous rhizines. ApoTHECIA usually abundant,
crowded in the centre but frequently extending to the
lobe ends, margins smooth or slightly crenulate, pseu-
docyphellate, to 5 mm diam. Spores 8—13 x 5-9 um.
Pycnipia common. Conidia slightly dumbbell-shaped
or bacilliform, 5-7 x 1 pm.

Chemistry. Cortex C—, K—, KC—, PD—. Medulla C—,
K-, rarely K+ yellow, KC—, PD+ orange, rarely PD—;
fumarprotocetraric acid, rarely no secondary sub-
stances (by TLC).

Habitat. Epiphytic on deciduous trees, especially Sa-
lix and Alnus incana along water courses, but also in
other habitats.

Distribution. Widely distributed in the Nordic count-
ries, particularly common in the Betula woodlands
in Iceland and northern Fennoscandia. Less frequent
towards the south and absent in southernmost Scan-

Fid VU EK S EH ES | o ®)® S il
: Sy o %
EP PH PS PK KP Kn OP E
PeP Ks KiL SoL EnL InL.
I: [Au INo. N: Of Ak He
Op Bu Vf Te Ho MR ST
NT Tr VFi OFi. S: Sml
Og Vikm Vsm Upl Dlr Gst
His Mpd Ang Hrj Jmt
Nb  Lul. Circumpolar,
primarily boreal, but ex- | | &E;,

dinavia. Gr. D: (GJy). [ayen [T 1] A

5
Melanahalea septentrionalis

tends to the low arctic and temperate zones. Isolated
occurrences in the Alps and other mountains.

Note. Differs from M. olivacea by the marginal,
elongated to somewhat irregular pseudocyphellae,
smaller thallus and spores and the presence of apo-
thecia close to the lobe ends.

Menegazzia
M. Westberg & A. Thell

Menegazzia A Massal.

Neagen. Lich.: 1 (1854). — Type: Menegazzia terebrata
(Hoffm.) A.Massal.

F: reikédkarpeet S: héllavar

Literature: Santesson, Ark. Bot. 30A(11): 1-35 (1942); Ja-
mes & Galloway, Flora of Australia 54: 214 (1992); Kérne-
felt & Thell, P1. Syst. Evol. 180: 200-201 (1992); Galloway,
Fl. of New Zealand Lich., 2, 1: 904 (2007).

TuarLus foliose, rosette-forming to irregular, closely
adnate to the substrate. Lobes inflated and hollow.
Upper surface grey to greenish grey, smooth, shiny,
with rounded perforations, with or without soredia
or isidia, without pseudocyphellae. Upper and lower
cortex paraplectenchymatous. Medulla white, lax.
Lower surface black, brown at the margin, wrinkled,
without perforations and rhizines. Ascomara apothe-
cia, zeorine, laminal, sessile to shortly stalked; disc
concave, brown. Asci broadly clavate, 2—8-spored.
Paraphyses richly branched. Spores simple, colorless,
ellipsoid, large and thick-walled. CoNIDIOMATA pyc-
nidia, laminal, immersed. Conidia short, bacilliform.
PHOTOBIONT trebouxioid.

Chemistry. Cortex with atranorin; medulla with stic-
tic, constictic, menegazziaic and sometimes norstictic
acids. A diverse secondary chemistry of depsidones,
fatty acids and pigments has been reported from spe-
cies in other parts of the world (Galloway 2007).

Note. About 70 species worldwide, mainly in the tem-
perate and montane areas of the Southern Hemisphe-
re. Only two species reaches the Nordic countries.
The two species in the Nordic countries resemble Hy-
pogymnia but are easily distinguished by the scattered
perforations on the upper surface.
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1. Soralia lacerate, funnel-shaped with flange-like
margins, early with a central opening into the
medullary cavity .......ccoceverenenenenennn. 1. M. subsimilis

— Soralia not lacerate, capitate, later becoming
maniciform with a central opening to the
medullary cavity ......ccocevveveneneiriiienene 2. M. terebrata

1. Menegazzia subsimilis (H.Magn.)
R.Sant.

Ark. Bot. 30A(11): 13 (1942). — Parmelia subsimilis
H.Magn, Ark. Bot. 30B(3): 5 (1941) — Type: Hawaii, Kauai,
Lehua makanoe, 1938 Selling 6034 (UPS isotype).

Syn. Menegazzia dissecta (Rass.) Hafellner
S: atlantisk hal-lav
Red-listed in: N S

Literature: Bjerke, Lichenologist 34: 503—508 (2002); Li-
chenologist 35: 393-396 (2004); Clerc, Meylania 29: 11-19
(2004); Westberg, Lavbulletinen 2004: 20-21 (2004); Bjer-
ke & Timdal, Graphis Scripta 18: 58—61 (2006).

Figs: Bjerke 2002: 504; 2004: 394; Bjerke & Timdal 2006:
59; Brodo et al. 2001: 442 (as M. terebrata); Clerc 2004:
12-14; Hinds & Hinds 2007: 321; Westberg 2004: 21.

THaLLUS often forming rosettes, to c. 10 cm diam.,
closely adnate. Lobes to c. 2.5 mm wide, hollow, with
rounded tips, indented, branched, radiating. Upper
surface grey or greenish grey, usually darker along
the margins, smooth, shiny and perforate; perforations
rounded-elongated, mostly <0.5 mm diam.; soralia in
the lobe tips, labriform, lacerate, funnel-shaped with
flange-like margins, early with a central opening into
the medullary cavity. Lower surface black, wrinkled,
without rhizines. APoTHECIA not known in the Nordic
countries, sessile, margin =+ sorediate. Pycniia infre-
quent. Conidiac. 5 X 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C— K+ yellow, KC—, PD+ yellow
orange; stictic, constictic, menegazziaic and + nor-
stictic acids.

Habitat. Corticolous, most common on acid bark as
Betula and Alnus but also on Fraxinus and Sorbus,
occasionally saxicolous, on shaded, vertical rocks.

Distribution. Rare but locally common in south-
western Norway. N: Ho Ro. S: Bh Vg. Suboceanic, in

Europe occurring along
the Atlantic coast and
in the Alps. Otherwise
widespread in temperate
and montane areas in-
cluding Oceania, Asia,
North and South Ame-
rica and the Caribbean.

Note. Recently disco-
vered in the Nordic
countries. Distinguished
from M. terebrata by the
strongly lacerate soralia which from an early stage
have a central opening to the medulla. However, in
young or badly developed specimens the soralia may
look similar to those in M. terebrata.

Menegazzia subsimilis

2. Menegazzia terebrata (Hoffm.)
A.Massal.

Neagen. Lich.: 1 (1854). — Lobaria terebrata Hoffm.,
Deutschl. Flora: 151 (1796). — Type: [Switzerland] Schae-
rer, Lich Helv. exs. no. 365 (UPS neotype, Westberg &
Thell, Nordic Lichen Flora 4: 140, 2011).

Syn. Menegazzia pertusa (Schrank) B.Steiner, Parmelia
pertusa (Schrank) Schaer.

F: reikdkarve N: skoddelav S: hal-lav
Red-listed in: FN S

Literature: Arup, Skyddsvérda lavar i SV Sverige: 212
(1997); Hasselrot, Svensk Bot. Tidskr. 39; 130—132 (1954);
Kuusinen et al., Mem. Soc. Fauna Fl. Fenn. 69: 27-29
(1993); Thor & Arvidsson, Rddlistade lavar i Sverige:
361-362 (1999); Tensberg et al., Sommerfeltia 23: 113-119
(1996).

Figs: Moberg & Holmasen 1990: 98; Arup et al. 1997: 189;
Clerc 2004: 15; Holien & Tensberg 2006: 49; Krog et al.
1994: 213; Rikkinen 2008: 169; Westberg 2004: 21; Wirth
1995: 574.

TrALLUS forming rosettes, to 10 cm diam., closely ad-
nate. Lobes radiating, hollow, with rounded tips, in-
dented, branched, to 2.5 mm wide. Upper surface grey
or greenish grey, often brownish along the margins,
smooth, shiny and perforate; perforations rounded, to
1 mm diam.; soralia mostly elevated and on the tips of
short, erect projections from the surface of the lobes,
capitate, to 1.5 mm wide, later often becoming ma-
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niciform with a central opening to the medullary ca-
vity. Lower surface black, wrinkled, without rhizines.
APOTHECIA rare, not known in the Nordic countries.
PycNipia uncommon. Conidia c. 5 x 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K+ yellow, KC—, PD+ yellow
orange; stictic, constictic, menegazziaic and + nor-
stictic acids.

Habitat. Mainly corticolous in humid and sheltered
forests such as A/nus swamps. It has a preference
for acid bark as Alnus and Betula sometimes also on
Quercus, Picea and Fraxinus or on mossy, shaded
rocks.

Distribution.  Southern
with scattered localities
in central parts of Scan-
dinavia. F: FH ES PH.
N: He Op Bu Te VA Ro
Ho SF MR SNo NNo. S:
Sk SmI Bh DIs Vg Og
Nrk Srm Vem Upl Dlr
Gst Jmt. Widespread in
Europe, East Asia, N and
S America, New Zealand

Menegazzia terebrata

and Tasmania.

Note. Distinguished from M. subsimilis by the capi-
tate soralia. In later stages the soralia may become
maniciform with a central opening to the medulla, but
never lacerate.

Parmelia
A. Thell, G. Thor & T. Ahti

Parmelia Ach.
Methodus: 153 (1803). — Type: Parmelia saxatilis (L.) Ach.
D: skéllav F: karpeet I: litunarskofir S: farglavar

Literature: Hale, Smithsonian Contr. Bot. 66: 1-55 (1987);
Hale & Kurokawa, Contr. U.S. Natl. Herb. 36: 1-191
(1964); Hawksworth et al., Lichenologist 40: 1-21 (2008);
Kéarnefelt & Thell, Pl. Syst. Evol. 180: 201-202 (1992);
Kurokawa, J. Jap. Bot. 69: 61-68, 121-126, 204-213,
262-269, 373-378 (1994); Molina et al., Lichenologist 36:
37-54 (2004); Thell et al., Symb. Bot. Ups. 34(1): 443444
(2004); Thell et al., Sauteria 15: 545-559 (2008).

TuaLrLus foliose, loosely to rather closely adnate; lo-
bes rounded, sublinear, subirregular, contiguous to
imbricate; upper surface smooth to foveolate, green-
ish to whitish grey to greyish brown, occasionally
pruinose, pseudocyphellate, isidiate and/or sorediate
in most species; lower surface blackish with simple
or branched rhizines; cortex paraplectenchymatous.
AscoMaTA apothecia, zeorine, laminal to substipitate;
disc brown, rarely blackish. Asci 8-spored. Spores
ellipsoid, colourless, 10—18 % 5-13 pm. CONIDIOMATA
pycnidia, laminal, immersed, black. Conidia more or
less dumbbell-shaped, 5.5-8.0 X 1 pm. PHOTOBIONT:
Asterochloris or Trebouxia sp.

Chemistry. Atranorin in cortex of all species, chloro-
atranorin in some. Galbinic, lecanoric, lobaric, pro-
tocetraric, lichesterinic, protolichesterinic, nephros-
terinic, isonephrosterinic, salazinic and consalazinic
acids in different combinations in the medulla, and
usnic acid in the soralia of P. fraudans.

Note. Nine species, of almost 60 in the world, belong
to the Nordic lichen flora. P. saxatilis and P. sulcata
are the most common and widespread species in the
Nordic countries. Some of the others have rather res-
tricted distribution while the distribution of P. ernsti-
ae, P. serrana and P. submontana is poorly known. P.
fraudans is rare in the temperate parts of the region. P,
ernstiae and P. submontana have a southern distribu-
tion in the Nordic countries and are restricted to the
temperate zone.

1. Thallus sorediate to sorediate isidiate.............c.ccucu..... 2
— Thallus isidiate or vegetative propagules lacking........ 4
2. Soralia laminal along ridges,white ........c..ccc.ccoeenuenenn. 3
— Soralia mostly marginal, yellowish ......... 2. P, fraudans
3. Lobe margins down-rolled, rhizines simple

............................................................ 8. P. submontana
— Lobe margins not down-rolled, rhizines squarrosely

branched.........ccocevieierieneneieceececeee 9. P. sulcata
4. Thallus iS1diate......ccceverviririeieieieeereeeeeee e 5

Thallus lacking isidi@.........ccoevereininiincininccnees 7
5. Thallus shiny or dull, most parts without pruina,

saxicolous Or cOrticolous .........coccovvereeincinineccnenenes 6

— Thallus dull, whitish pruinose; mainly corticolous
.................................................................. 1. P. ernstiae
6. Isidia mainly laminal; most frequent in the central

PALLS .o 5. P. saxatilis
— Isidia common along the margins, but also laminal,
often clustered on ridges..........ccccceeveennenene 6. P. serrana
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7. Thallus closely appressed; uniformly dark brown;
medulla K—........... 3. P. omphalodes subsp. discordans
— Thallus loosely appressed or cushion-formed; pale
brown to black; medulla K+ yellow or red.................. 8
8. Usually saxicolous; norstictic acid absent................... 9
— Terricolous or saxicolous on arctic tundra; norstictic
ACIA PIESENL; ..cveenieniiieiieiietieeeeie e 7. P. skultii
9. Pseudocyphellae marginal and laminal, lobes usually
2—4 mm wide...... 3. P omphalodes subsp. omphalodes
— Pseudocyphellae mainly marginal, lobes usually <1
mm wide, panniform or nearly pulvinate
.............................................................. 4. P. pinnatifida

1. Parmelia ernstiae Feuerer & A.Thell

Mitt. Inst. Allg. Bot. Hamb. 30-32: 52 (2002). — Type: Ger-
many, Niedersachsen, Liineburg, Soltau-Fallingbostel, Hof
Mohr, Alfred Topfer Academy of Nature Conservation,
2000 Ernst (HBG-4619 holotype).

Syn. Parmelia saxatilis var. laciniata Erichsen
D: rimstift-skallav S: daggfarglav

Literature: Feuerer & Thell, Mitt. Inst. Allg. Bot., Hamburg
30-32: 49-60 (2002); Nordén, Svensk Bot. Tidskr. 97: 205
(2003); Molina et al. 2004: 37-54; Thell, Graphis Scripta
14: 10 (2003); Thell et al., Bibl. Lichenol. 96: 299-304
(2007); Thell et al. 2008: 545-559.

Figs: Feuerer & Thell 2002: 53; Thell et al. 2004: 443; Thell
etal. 2007: 301.

TuaLrLus irregularly rosulate, loosely attached, to 10
cm diam.; lobes short and broad, rounded, imbricate,
outer lobes to 8§ mm wide, laciniate in central parts of
the thallus; upper surface pale grey, slightly pruinose,
slightly wrinkled, frequently supplied with lobules,
developed from flat isidia; pseudocyphellaec minute,
narrow, to 0.1 mm long, linear as young, becoming
wider; soralia very rare, whitish, rounded and laminal
or linear and marginal; isidia common, laminal, often
more frequent in central parts of the thallus, cylindri-
cal to flat, usually unbranched; lower surface black,
wrinkled; rhizines simple, black, lighter towards tips.
APOTHECIA not observed. Pycnipia very sparse. Coni-
dia not observed.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin and chloroatranorin. Medulla C—, K+ red, KC—,
PD+ orange; consalazinic, salazinic (major), lobaric,
lichesterinic, protolichesterinic, nephrosterinic, iso-
nephrosterinic and protocetraric (trace) acids.

Habitat. Corticolous, on deciduous trees in semi-open
to open situations. In Denmark rarely found saxico-
lous.

Distribution. Widespread in Denmark and southern
Sweden, range still in-
completely known. D:
Ny dJy VJy SJy Fyn
Sjee Brn. F: V U EH.
S: Sk Bl Gtl SmI Hl Bh
Dis Vg Upl. Originally
categorized as nemoral-
atlantic but the known
distribution has gradu-
ally enlarged and the
species has recently been
recorded from southern
Scandinavia via the British Isles to the Canary Islands
and castwards to Bosnia-Hercegovina, Czech Repu-
blic and eastern Germany.

e ¥ N ¥
@%’gij

Parmelia ernstiac

Note. Differs from P. saxatilis in the partly pruinose
upper surface, the rounded often short and small lo-
bes and the pruinose isidia which often develop into
flat laciniae. The thallus and isidia of P. serrana are
rarely pruinose, the lobes are broad and rounded as
in P. ernstiae, but usually larger. In P. serrana, the
isidia are often clustered along rigdes, whereas in P,
ernstiae they are typically spread over the surface in
central parts of the thallus.

2. Parmelia fraudans (Nyl.) Nyl.

in Norrlin & Nylander, Herb. Lich. Fenniae No. 25 (1875).
— Parmelia saxatilis subsp. fraudans Nyl., Lich. Scand.:
100 (1861). — Type: Finland, Pohjois-Savo, Kuopio, Toiva-
la, Karhusaari, E. Nylander (H-NYL 34869 lectotype, Hale,
Smithsonian. Contr. Bot. 66: 25, 1987).

F: kouruisokarve N: knauslav S: gulaktig farglav

Literature: Hasselrot, Acta Phytogeogr. Suec. 33: 80-83
(1953); Lynge, Naturen 45: 171-172 (1921).

Figs: Krog et al. 1994: 226; Thomson 1984: 302.

TuaLLus irregularly rosulate, + closely attached, to 16
cm diam.; lobes dichotomously to irregularly bran-
ched, contiguous to imbricate, sublinear and short, to
4 mm wide, concave; upper surface greenish grey to
brownish grey (with yellowish tinge, especially when
wet), shiny or dull, pruinose, transversely cracked;
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pseudocyphellae small, to 0.5 mm long, effigurate;
soralia yellowish with isidia-like structures; lower
surface black in the centre, shiny brown towards mar-
gins; rhizines frequent, simple to furcate. APOTHECIA
rare, isidiate-sorediate, to 10 mm diam.; disc brown.
Spores 10-16 x 5-9 pm. Pycnipia sparse. Conidia
5.5-6.5 x 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K+ red, KC- and PD+ orange;
salazinic (major), consalazinic and protolichesterinic
acids and traces of usnic acid in the soralia (KC+ yel-
low).

Habitat. On sun-exposed siliceous rocks, often on
bird-perching boulders in cultivated fields and on
shores.

Distribution. Most common in the northern inland,
rare towards the south, lacking in the southernmost
part and Iceland. Gr. F: V' U EK St EH ES EP PH PS
PK KP Kn OP PeP Ks KiL SoL EnL InL.N: Ak He Op
Bu Te Ro SF ST NT SNo
NNo Tr VFi OFi. S: Kim
Sml Hl Bh DIs Vg Og
Nrk Srm Vim Vsm Upl
Dlr Gst His Mpd Ang Hrj
Jmt Vb Nb AsL LyL PL
Lul TL. A circumpolar
arctic-alpine and boreal
species with continental
preferences. In Europe
an outlier in the Carpa-
thian Mts.

Parmclia fraudans

Note. The yellowish tinge in the soralia and thallus,
caused by usnic acid, is unique in the genus Parmelia.
The species reminds of P. sulcata but differs in having
sorediate isidia along the margins and a brownish
grey upper surface on the concave lobes.

3. Parmelia omphalodes (L.) Ach.

Methodus: 204 (1803). — Lichen omphalodes L., Sp. Pl
1143 (1753). — Type: Icon in Dillenius, Hist. Musc.: t. 23,
Fig. 80A (lectotype, Jorgensen et al., Bot. J. Linn. Soc. 115:
333, 1994); without locality, corresponding specimen in
herb. Dillenius (OXF epitype, Jorgensen et al., Bot. J. Linn.
Soc. 115: 333, 1994).

D: bronze-skallav F: limi-isokarve I: litunarskof N:
brun fargelav S: letlav

subsp. omphalodes

Literature: Culberson, Rev. Bryol. Lichénol. 37: 183-186
(1970); Elvebakk & Hertel, Norsk Polarinst. Skr. 198: 317
(1996); Krog, Blyttia 29: 165-166 (1971); Molina et al.
2004: 49-50; Skult, Ann. Bot. Fenn. 21: 117-142 (1984);
Ann. Bot. Fenn. 24: 371-383 (1987); Skult et al., Ann. Bot.
Fenn. 27: 47-52 (1990).

Figs: Brodo et al. 2001: 482; Hansen & Andersen 1995: 45;
Holien & Tensberg 2006: 56; Skult 1987: 381.

THALLUS more or less orbicular, often confluent with
other thalli, loosely attached; lobes to 4 mm wide,
imbricate, to 20 cm diam.; upper surface variable in
colour, from pale grey to dark brown, shiny, not prui-
nose; pseudocyphellae marginal and laminal, rounded
as young, later elongated and branched, to several mm
long, sometimes developing into cracks; soredia and
isidia absent; lower surface black, with simple to fur-
cate rhizines. APOTHECIA sparse, to 12 mm diam.; disc
brown, often splitting. Spores 10—15 x 7-9 pm. Pyc-
NIDIA common. Conidia 5.5-6.5 X 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K+ red, KC—, PD+ orange; con-
salazinic, salazinic, lobaric, and protolichesterinic
protocetraric acids constanct or subconstant; galbinic
and fumarprotocetraric acids are accessory and in
trace amounts.

Habitat. Saxicolous on siliceous rocks (basaltic in
Iceland).

Distribution. Widely distributed in the Northern
Hemisphere including the Nordic countries. D: NJy
aJy VIly SJy Fyn Sjee Brn. Gr. Fa. F: A V U EK St EH
ES EP PH PS PK KP OP
PeP Ks KiL SoL EnL InL.
I: ISu IVe IAu INv INo.
N: Of Ak He Op Bu Vf Te
AA VA Ro Ho SF MR ST
NT SNo NNo Tr VFi OFi.
AlL: JM Bi Sb. S: Sk Bl Ol
Gtl Kim SmI Hl Bh Dls
Vg Og Nrk Srm Vim Vsm
Upl Dir Gst His Mpd Ang
Hrj Jmt Vb Nb AsL LyL
PL Lul TL.

J‘(f ‘Y"ﬂ»
7

Parmelia omphalodes
subsp. omphalodes
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Note. Characterized by the distinct laminal and mar-
ginal pseudocyphellae, and the presence of salazinic
and usually lobaric acid in the medulla.

subsp. discordans (Nyl.) Skult

Ann. Bot. Fenn. 21: 139 (1984). — Parmelia discordans Nyl.
in Brenner, Meddeland. Soc. Fauna F1. Fenn. 13: 340 (1886
’1885’). — Type: Russia [formerly Finland], island Hogland
(=Gogland; Suursaari), 1868 Brenner (H-NYL 34916 lecto-
type [as "holotype’], Culberson, Rev. Bryol, Lichénol. 37:
186, 1970).

Syn. Parmelia insensitiva (H.Magn.) Hilitzer, Parmelia
omphalodes var. insensitiva H.Magn, Parmelia omphalodes
var. discordans (Nyl.) H.Magn.

F: luotoisokarve

Literature: Hale 1987: 23-24; Kurokawa, J. Jap. Bot. 51:
380 (1976); Molina et al. 2004: 49-50; Skult, Ann. Bot.
Fenn. 21: 138-139 (1984); Thell et al. 2008: 553.

Figs: Hale 1987: 20; Skult 1987: 381.

TuaLLus fragile, moderately to loosely attached, to 10
cm diam.; lobes sublinear, short and imbricate, to 3
mm wide but rarely more than 1 mm; upper surface
shiny dark brown; pseudocyphellae marginal, spar-
sely laminal, to 0.5 mm long, effigurate; soredia and
isidia absent; lower surface black, rhizines simple to
furcate. APOTHECIA sparse, to 5 mm diam.; disc brown.
Spores 14—16 x 8—10 pm. Pycnipia rare. Conidia 5.5—
6.5 x 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin. Medulla C—, K—, KC+ violet or KC—, PD+ orange;
atranorin, lobaric, protocetraric and protolichesterinic
acids; galbinic and fumarprotocetraric acids are ac-
cessory and in trace amounts.

Habitat. Saxicolous on siliceous rocks, primarily
coastal but usually 15—
100 m above the sealevel
rather than in the “splash
zone”.

Distribution. Slightly
oceanic and accordingly
most frequent in coastal
regions. Absent in the
major part of the area but
locally common, e.g. in
the SW archipelago of

Parmelia omphalodes
subsp. discordans

Finland and along the west coast of Sweden and Nor-
way. D: Brn. F: A V U EK St EH. N: VA Ro Ho SF
NT SNo NNo. S: Sk Bl SmI Bh DIs Vg Og Srm Vim
Upl Ang. Restricted to western Europe, from Spain to
Norway and Estonia.

Note. Differs from P. omphalodes subsp. omphalodes
in a more adnate thallus, a uniform dark brown co-
lour, narrower, and overlapping lobes. The secondary
chemistry is characterized by lobaric and protocetra-
ric acids instead of salazinic acid.

4. Parmelia pinnatifida Kurok.

J. Jap. Bot. 51: 378 (1976). — Parmelia omphalodes B. pan-
niformis Ach., Methodus: 204 (1803). — Type: Switzerland,
Schleicher? 257 (H-ACH 1297A lectotype, Kurokawa, J.
Jap. Bot. 51: 378, 1976).

Syn. Parmelia omphalodes var. pinnatifida (Kurok.) Skult
F: liuskaisokarve

Literature: Hale 1987: 34; Kurokawa, J. Jap. Bot. 51: 378—
380 (1976); Magnusson, Svensk Bot. Tidskr. 13: 89 (1919);
Molina et al. 2004: 49-50; Skult, Ann. Bot. Fenn. 21: 138
(1984); Ann. Bot. Fenn. 24: 379-381 (1987); Thell et al.
2008: 554.

Figs: Skult 1984: 137; 1987: 381; Rikkinen 2008: 122 (as
P. omphalodes).

THALLUS more or less orbicular, loosely attached, flat
to cushion forming, to 10 cm diam.; lobes repeatedly
branched, to 2.5 mm wide but usually <1 mm wide;
lobules narrow, to 0.3 mm wide; upper surface black-
ish, occasionally pale brown to grey; pseudocyphellae
usually marginal, furcated, sometimes as a continuous
rim; without soredia and isidia; lower surface black,
with simple to furcate rhizines. APoTHECIA sparse and
small, rarely >4 mm diam.; disc brown to blackish.
Spores 10—15 x 7-9 um. PycNipia common. Conidia
5.5-6.5 x 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin. Medulla C—, K+ red, KC—, PD+ orange; consa-
lazinic, salazinic, galbinic (trace), fumarprotocetraric
acids, occasionally protolichesterinic acid.

Habitat. Saxicolous on siliceous rocks.

Distribution. Present in most provinces, but more fre-
quent towards the north. F: 4 V' U St EH ES EP PH
PS PK KP Kn PeP Ks Kil. SoL EnL InL. N: Ho SF MR
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ST NT SNo NNo Tr VFi
OFi. Al: Sb. S: HI Bh
DIs Vg Og Nrk Srm Vim
Upl DIr Gst Mpd Ang
Jmt AsL LyL PL Lul TL.
Widespread in boreal and
arctic northern Europe
and throughout northern
North America, Asian
distribution little known.

Note. Resembles P om- | &
phalodes but has even

narrower lobes than P. omphalodes subsp. discordans.
The lobes are more branched and supplied with nar-
row lobules and the pseudocyphellae are more dis-
tinctly marginal then in P. omphalodes and P. skultii
in which they are spread over the upper surface. Also
the absence of both lobaric and protocetraric acids is
diagnostic. Hale (1987) treated P. pinnatifida as a sy-
nonym of P. omphalodes but the two taxa are phylo-
genetically distinct. According to Skult (1984, 1987)
specimens seemingly intermediate beween P. pinna-
tifida and P. omphalodes s. lat. occur, but their status
needs further studies.

Parmelia pinnatifida

5. Parmelia saxatilis (L.) Ach.

Methodus: 204 (1803). — Lichen saxatilis L., Sp. PL.: 1142
(1753). — Type: Sweden, ca 1740 Linnaeus (LINN 1273.62,
second from bottom, lectotype, Galloway & Elix, New Zea-
land J. Bot. 21: 405, 1983); Sweden, Visterbotten, Umea,
October 1998, S. Ott (MAF 6882 epitype, Molina et al., Li-
chenologist 36: 47, 2004).

D: farve-skallav F: kallioisokarve I: snepaskof N: gréa
fargelav S: farglav

Literature: Crespo et al., Mycol. Res. 106: 788—795 (2002);
Hale 1987: 38-40; Kurokawa 1994: 61-68, 262-269; Mo-
lina et al. 2004: 4748, 50-52; Thell et al. 2008: 545-559.

Figs: Moberg & Holmasen 1990: 94; Hansen & Andersen
1995: 46; Brodo et al. 2001: 483; Sérusiaux et al. 2004: 117;
Holien & Tensberg 2006: 56; Rikkinen 2008: 105.

THaLLUS orbicular to irregular, loosely attached, to
20 cm diam.; lobes sublinear, contiguous to imbri-
cate, to 4 mm wide; upper surface grey to glaucous,
brownish or blackish, shiny, frequently with pseudo-
cyphellae as older, rarely pruinose; soralia absent; isi-
dia frequent, cylindrical, abundant to scarce, simple
or branched, usually black (pseudocyphellate) at tips;

lower surface black with simple to furcate rhizines.
APOTHECIA rare in most areas, locally common; disc
brown. Spores 16—-18 x 9—-11 um. Pycnipia uncom-
mon. Conidia 5-7 X 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin and chloroatranorin. Medulla C—, K+ red, KC—,
PD+ orange; consalazinic, salazinic (major), lobaric
and protocetraric (trace) acids.

Habitat. More common on rocks than on bark in the
Nordic countries, except for Denmark and coastal
Norway, where a corticolous habit dominates (like
elsewhere in oceanic conditions). Preferably on acid
substrates in both open and shaded habitats, but also
in ornithocoprophilous communities.

Distribution.Very common in the major part of the
Nordic countries. D: NJy @Jy VJy SJy Fyn Sjee Brn.
Gr. Fa. F: 4 V' U EK St
EH ES EP PH PS PK
KP Kn OP PeP Ks KiL
SoL EnL InL. 1: ISu IVe
IMi IAu INv INo. N: Of
Ak He Op Bu Vf Te AA
VA Ro Ho SF MR ST NT
SNo NNo Tr VFi OFi.
Al: JM Bi Sb. S: Sk Bl
Ol Gtl Kim SmI HI Bh
DlIs Vg Og Nrk Srm Vim
Vsm Upl DIr Gst Hls
Mpd Ang Hrj Jmt Vb Nb AsL LyL PL LuL TL. A bi-
polar, very widespread, temperate to arctic/antarctic
species.

Parmclia saxatilis

Note. The species is highly variable but usually
morphologically distinguished from the two most clo-
sely related, mainly corticolous relatives, P. ernstiae
and P. serrana. P. ernstiae differs by the pruinose
surface, whereas P. serrana differs by longitudinal
cracks and ridges. Finally, P. saxatilis possibly differs
by a distinct set of minor chemical compounds, all not
well known.

6. Parmelia serrana A .Crespo et al.

Lichenologist 36: 48-49 (2004). — Type: Spain, Madrid
Prov., Sierra del Guadarrama, Navacerrada, S of Anton
Real, 2003 Crespo & Divakar (MAF 9756 holotype).

Literature: Molina et al.: 37-52; Thell et al. 2008: 545-559
(2008).
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Figs: Molina et al. 2004: 48.

TuaLLUs orbicular to irregular, loosely attached, to 15
cm diam.; lobes broad, short, rounded to sublinear,
to 6 mm wide, contiguous to imbricate; upper sur-
face pale greenish grey to whitish grey, shiny mainly
towards margins, occasionally dull, foveolate, beco-
ming reticulately cracked; pseudocyphellae common,
linear or irregular to several mm long; soralia absent;
isidia laminal and marginal, also often clustered along
rigdes, cylindrical, simple to branched; lower surfa-
ce blackish, rhizines simple or branched. APOTHECIA
rather frequent; disc brown, concave. Spores broadly
ellipsoid, 17—18 x 12—13 um. PycNipia sparse. Coni-
dia not observed.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin; chloroatranorin. Medulla C—, K+ red, KC—, PD+
orange; consalazinic, salazinic (major), lichesterinic,
protolichesterinic (major), nephrosterinic, isoneph-
rosterinic (major) and protocetraric (trace) acids.

Habitat. Corticolous on deciduous and coniferous
trees, in southern Europe also on mossy rocks. The
Swedish specimens have been collected on Betula,
Malus, Picea abies and Populus tremula.

Distribution. Known only from S Finland and south-
ern and western Swe-
den. F: 4 VU EH. S: Sk
HI Bh. The world distri-
bution is poorly known
and it is hitherto known
from southern, central
and western Europe and
the Canary Islands. The
Atlantic preference is
less pronounced compa-
red with P, ernstiae.

Parmelia serrana

Note. The most recently
discovered member of the Nordic Parmelia-flora,
originally discovered in Spain and first reported from
Sweden by Hawksworth et al. (2008). The species is
morphologically variable and often very similar to
both P. ernstiae and P. saxatilis, but distinguished by
distinct longitudinal cracks and ridges. The isidia are
mainly concentrated to the ridges and the margins. It is
chemically possibly distinct from both P. ernstiae and
P, saxatilis. The distribution in the Nordic countries is
still poorly known.

7. Parmelia skultii Hale

Smithsonian Contr. Bot. 66: 43 (1987). — Type: Mould
Bay, Prince Patrick Island, NWT, Canada, MacDonald s.n.
(CANL holotype).

Syn. Parmelia omphalodes subsp. glacialis Skult

Literature: Elvebakk & Hertel, Norsk Polarinst. Skr. 198:
317 (1996); Hale 1987: 43; Skult, Ann. Bot. Fenn. 22: 201—
205 (1985); Ann. Bot. Fenn. 24: 371-383 (1987).

Figs: Hale 1987: 42; Skult 1985: 202; Thell et al. 2004: 444.

TraLLUs orbicular to irregular, loosely attached, to
10 cm diam.; lobes sublinear, rather short, to 8 mm
wide, imbricate, with secondary laciniae; upper sur-
face smooth, blackish to rather pale brown, but with
a black rim along the margin, with a whitish to lilac
pruina; pseudocyphellac marginal, sometimes more
or less continuous; soredia and isidia absent; lower
surface black with simple to sparsely furcate black
rhizines. APOTHECIA very rare, not seen in Nordic ma-
terial. PycNipia sparse or absent. Conidia 6-8 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K+ yellow, KC+ red, PD+ yel-
low, turning red; norstictic and salazinic acids in
equal concentrations, also consalazinic, fumarproto-
cetraric, protolichesterinic and stictic acids.

Habitat. Terricolous in tundra heaths, usually among
mosses, but also on bare rocks.

Distribution. An arctic
circumpolar species with
some oceanic preferenc-
es, occurring in northern
Canada, Alaska, Green-
land, Franz Josef Land,
Novaya Zemlya and
Svalbard. Gr. Al: Sh.

Note. Differs from P
omphalodes by the blu-
ish white to lilac pruina,
the presence of marginal pseudocyphellae, sometimes
as a continuous silvery line, and the presence of nor-
stictic acid. Furthermore the upper surface has a black
rim along the margin. Also P. pinnatifida has marginal
pseudocyphellae, but this species has narrower and re-
peatedly branched lobes. The colour of the upper sur-
face is usually blackish but may differ considerably

Parmclia skultii
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within the same specimen, although a blackish colour
is commonest.

8. Parmelia submontana Nadv. ex Hale

Smithsonian Contr. Bot. 66: 44 (1987) — Parmelia bohemi-
ca Nadv., Stud. Bot. Czechoslov. 12: 244 (1951), nom. illeg.
— Parmelia submontana Nadv. in Sborn. Prac. Tatr. Narod-
nom Parku 1: 72 (1957), nom. nov. inval. — Type: Czech Re-
public, Bohemia, Hlinsko, Planavy, 1931 Nadvornik (PRM
lectotype, Hale, Smithsonian Contr. Bot. 66: 44, 1987).

Syn. Parmelia contorta Bory, nom. illeg., Parmelia saxati-
lis var. contorta Zahlbr.

S: kupig skrynkellav

Literature: Alstrup et al., Graphis Scripta 15: 45-50
(2004); Arup et al., Skyddsvirda lavar i SV Sverige: 224,
228 (1997); Arvidsson, Svensk Bot. Tidskr. 83: 156-160
(1989); Christensen Graphis Scripta 8: 61-63 (1997);
Gauslaa, Graphis Scripta 11: 25-28 (1999); Motiejunaite et
al., Graphis Scripta 14: 62-64 (2004); Schindler, Herzogia
3: 347-364 (1975); Thor & Arvidsson, Rddlistade lavar i
Sverige: 396 (1999); Wirth, Die Flechten Baden-Wiirttem-
bergs: 318-319 (1987).

Figs: Arup et al. 1997: 228; Sérusiaux et al. 2004: 116;
Wirth 1995: 661.

TuaLLus irregular, loosely attached, to 15 cm diam.;
lobes elongate, little branched, to 7 mm wide, with
down-rolled margins, apices often turned slightly
upwards; upper surface shiny, greenish grey; pseudo-
cyphellae laminal and marginal, round to effigurate,
developing into whitish orbicular soralia; soredia
isidia-like; lower surface black, with simple or more
seldom furcate, rhizines. ApoTHECIA and PYCNIDIA not
observed.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin. Medulla C—, K+ red,
KC-, PD+ orange; sala-
zinic and consalazinic
acids.

Habitat. Corticolous on

deciduous trees, often
among mosses.
Distribution. Scattered,

south-western, with oce-
anic preferences in Scan-
dinavia. D: NJy. N: VA.

S: Sk HI Vg. Widespread in temperate and Mediter-
ranean Europe, also in Turkey and the Canary Islands.

Note. An overlooked and poorly understood species,
first reported from Sweden 1989 and later found in
Denmark and Norway. It seems to be increasing in
south westernmost Sweden, but since material from
the 1940s has been found in LD and UPS (immixed
in collections of P. sulcata) it is not unlikely that it
has been present at the localities for a long time. It is
similar to P. sulcata, but differs, when well-developed
by the long, little branched lobes with down-rolled
margins and the isidia-like soredia. It is probably
spreading in northern Europe. The long lobes with
down-rolled margins and mostly simple rhizines are
typical features of the species.

9. Parmelia sulcata Taylor

in Mackay, Fl. Hibern.: 145 (1836). — TypE: Ireland, Kerry,
Dunkerron, Taylor (FH-Taylor, lectotype, Galloway & Elix,
New Zealand J. Bot. 21: 409 (1983).

D: rynket skallav F: raidanisokarve I: hraufuskof N:
bristlav S: skrynkellav

Figs: Moberg & Holmasen 1990: 96; Hansen & Andersen
1995: 47, Brodo et al. 2001: 485; Sérusiaux et al. 2004: 117;
Holien & Tensberg 2006: 57; Rikkinen 2008: 145.

THALLUS more or less orbicular, moderately attached,
to 20 cm diam., often continuous patches of seve-
ral thalli; lobes sublinear, short and imbricate, to 5
mm wide; upper surface shiny, greenish grey to pale
grey, foveolate, sometimes cracked; pseudocyphellae
effigurate, laminal to marginal, to | mm long, deve-
loping into soralia; soralia whitish, becoming con-
tinuous along ridges; lower surface black; rhizines
frequent, simple to furcate, basally often squarrose.
APOTHECIA rare, to 6 mm diam.; disc concave, brow-
nish with sorediate margins. Spores 11-14 x 6-8 pum.
Pycnipia uncommon. Conidia 68 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin. Medulla C—; K+ red; KC—, PD+ orange; salazinic
and consalazinic acids.

Habitat. Corticolous, preferably on deciduous trees,
also saxicolous, especially on nitrogen-rich habitats
such as bird-perching rocks and around cultivated
fields.
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Distribution. Very com-
mon in most parts of
the Nordic countries. D:
NJy 9Jy VJy SJy Fyn
Sjee Brn. Gr. Fa. F: A V
U EK St EH ES EP PH
PS PK KP Kn OP PeP
Ks KiL SoL EnL InL. I:
1Su Ve IMi [Au INv INo.
N: Of Ak He Op Bu Vf'Te
AA VA Ro Ho SF MR ST
NT SNo NNo Tr VFi OFi.
Al: JM Bi Sh. S: Sk Bl Ol Gtl Klm SmI HI Bh Dls Vg
Og Nrk Srm Vim Vsm Upl Dlr Gst Hls Mpd Ang Hrj
Jmt Vb Nb AsL LyL PL LuL TL. Widespread in tempe-
rate to arctic/antarctic zones in both hemispheres and
all continents, also in high mountains.

Parmelia sulcata

Note. Morphologically very variable but typically fove-
olate, with a sorediate pseudocyphellate upper surface.
It may be mistaken for P. submontana, and young thalli
with poorly developed, punctiform soralia may even be
confused with Punctelia species, a genus characteri-
zed by simple rhizines instead of squarrosely branched
rhizines of Parmelia sulcata. Also very young thalli
without soredia or isidia can be distinguished from P
saxatilis on the basis of the rhizines.

Parmelina
A. Thell

Parmelina Hale

Phytologia 28: 481 (1974). — Type: Parmelina tiliacea
(Hoffm.) Hale

D: skallav F: riuttakarpeet N: lindelav S: silverlavar

Literature: Hale, Phytologia 28: 481-483 (1974); Smithso-
nian Contr. Bot. 33: 1-60 (1976); Crespo et al., Syst. Bio-
divers. 8: 209-221 (2010); Clerc & Truong, Sauteria 15:
175-194.

THaLLUS + orbicular, closely adnate, to 10(—15) cm
diam. Lobes sublinear to irregular, continuous to im-
bricate, to 4 cm wide, irregularly branched and inden-
ted; unbranched cilia present at margins. Upper surfa-
ce pale grey, partly pruinose; pseudocyphellae absent;
isidia present or absent. Lower surface black; rhizi-
nes simple; cortex paraplectenchymatous. ASCOMATA

apothecia, zeorine, common or rare; disc brown, con-
cave. Asci 8-spored. Spores simple, ellipsoid, colour-
less, 6-12 x 4.5-8 pm. CoNIDIOMATA pycnidia, black,
immersed. Conidia slightly dumbbell-shaped, 5-8 x 1
pm. PHOTOBIONT trebouxioid.

Chemistry. Atranorin in the cortex; usually lecanoric
acid in the medulla.

Note. Characterized by broad lobes with a smooth
upper surface. Differs from Parmelia and Punctelia
by the marginal cilia, the absence of pseudocyphellae
and by molecular data (Crespo et al., 2010). Parme-
lina is a genus of c. 13 species, mainly distributed in
Eurasia and Australasia. It has a southern to oceanic
distribution in the Nordic countries.

1. Isidia present; apothecia very rare...........c.cccceeeeeuennee. 2
— Isidia absent; apothecia common............. 2. P. quercina
2. Isidia apically flattened............cccceeneee. 1. P, pastillifera
— Isidia cylindrical ........cccccoeiiinininicnnne 3. P tiliacea

1. Parmelina pastillifera (Harm.) Hale

Nova Hedwigia 11: 58 (1966). — Parmelia scortea var. pas-
tillifera Harm., Lich. France 4: 558 (1909). — TvyeE: France,
Vosges, Bussang, Harmand in Claudel et al., Lich. Gall. exs.
no. 491 (H lectotype, Dobson & Hawksworth, Lichenolo-
gist 8: 57, 1976).

Syn. Parmelia pastillifera (Harm.) R.Schub. & Klem., Par-
melia tiliacea var. pastillifera (Harm.) Grumm., Parmelia
scortea f. borealis Norman ex Lynge

D: pastil-skallav F: nappikarve N: liten lindelav S:
vistlig silverlav

Red-listed in: D S

Literature: Dobson & Hawksworth, Lichenologist 8: 57
(1976); Hale 1976: 39; Honegger, Bot. Helvet. 97: 147—
152 (1987); Hultengren & Arvidsson, Svensk Bot. Tidskr.
97: 94-99 (2003); Jergensen, Blyttia 30: 156-157 (1972);
Symb. Bot. Ups. 31(3): 313 (1996); Puolasmaa, Graphis
Scripta 2: 100-103 (1989).

Figs: Dobson & Hawksworth 1976: 48, 1B, 49 B, D; Séru-
siaux et al. 2004: 119; Wirth 1995: 665.

TuaLLus foliose, adnate, more or less rosette-forming,
to 10 cm diam., irregularly branched, pale grey with
a bluish tinge. Lobes sublinear, often imbricate, api-
cally rounded, partly pruinose, 2—6 mm wide, cilia-
te, cilia black, to 0.7 mm long; isidia very common,
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apically flattened, + branched, dark, blackish at tips.
Lower surface black; rhizines black and simple, 1-2
mm long. APOTHECIA rare, sessile, rhizinate, to 4 mm
diam.; disc brown, Spores ellipsoid, 811 x 5-6 pm.
Pycnipia immersed, black. Conidia slightly dumbbell-
shaped, c. 5 x | um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C+ red, K—, KC+ red, PD—; lecanoric
acid.

Habitat. Corticolous, on bark of deciduous trees in
parks and other nutrient-enriched habitats, as manu-
red maritime rocks on its northern and eastern limit.

Distribution. Infrequent
along the west coasts
of southern Fennoscan-
dia and on Bornholm. A
single locality on mariti-
me rocks in SW Finland.
D: Brn. F: V. N: VA Ro
Ho SF SNo NNo. S: Bh
Og. Temperate western,
central and southern Eu-
rope to Ural Mts., also

Parmelina pastillifera

Caucasus, with oceanic

tendencies.

Note. A rare suboceanic species which differs from P.
tiliacea in having a smaller thallus with narrower lo-
bes and black, apically flattened isidia. It seems to be
increasing in parts of Norway.

2. Parmelina quercina (Willd.) Hale

Phytologia 28: 483 (1974). Lichen quercinus Willd., FIL.
Berol. Prodr.: 353 (1787). Type: Germany, Berlin, icon in
Willdenow, F1. Berol. Prodr.: 1787: P1. 7, Fig. 13 (lectotype,
Hawksworth et al., Lichenologist 43, 2011, in press); Spain,
Madrid, Aldea del Fresno, 2003 Argiiello et al. (MAF-Lich
13946 epitype, Hawksworth et al., Lichenologist 43, 2011,
in press).

Syn. Parmelia quercina (Willd.) Hale
D: ege-skallav

Literature: Almborn, Bot. Not., Suppl. 1(2): 208 (1948);
Brodo et al., Lich. N. Amer.: 486 (2001); Dobson & Hawks-
worth, Lichenologist 8: 55-56 (1976); Hale: 1976: 42-43;
Argiiello, Crespo & Hawksworth, Lichenologist 39: 398—
399 (2007); Clerc & Truong, Sauteria 15: 178—-180.

Figs: Brodo et al. 2001: 486.

TuarLus foliose, closely adnate, rosette-forming,
dichotomously branched, to 8§ cm diam., pale grey
with a slightly bluish or olivaceous tinge, rather glossy,
slightly maculate and partly pruinose. Lobes rounded,
indented to entire, continuous, to 10 mm wide, over-
lapping towards the centre; cilia sparse, marginal,
black, to 1 mm long. Lower surface brownish black,
pale towards the margin; rhizines common, simple,
rarely squarrose, to 3 mm long. APOTHECIA common,
slightly raised, strongly concave, with smooth edges,
rhizinate on underside, to 5 mm diam.; disc brown.
Spores ellipsoid, 612 x 4.5—7 um. PycNipIA immer-
sed, black. Conidia slightly dumbbell shaped, 5-8 x
1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C+ red, K—, KC+ red, PD—; lecanoric
acid.

Habitat. On bark of deciduous trees, preferably on
twigs of oak, in open woodlands.

Distribution. Known %}@5% ﬁ’?m
from southern Danish |~ &

islands and north-eastern [Fa
Zealand, but has disap-
peared from all former
localities. D: (Fyn Sjee).
Common in southern Eu-
rope, extending to Maca-
ronesia, northern Africa,
Asia, California, Central
America and Australasia.

Parmelina quercina

Note. The closest relatives, P. atricha (Nyl.) P.Clerc
and P. carporrhizans (Taylor) Poelt & Vézda, have
not been found in the Nordic countries. Parmelina
carporrhizans follows the same distribution pattern
as P. quercina, whereas P. atricha is restricted to the
Alps and the Pyrenees.

3. Parmelina tiliacea (Hoffm.) Hale

Phytologia 28: 483 (1974). — Lichen tiliaceus Hoffm.,
Enum. Lich.: 96 (1784). — Type: Europe, icon in Hoffmann,
Enum. Lich. 1784: tab. 16, Fig. 2 (lectotype, Thell, Nordic
Lichen Flora 4: 140, 2011); Sweden, Skane, Eslov par., El-
linge, at the castle, 2010 Thell 1001 (to be distributed in
Moberg, Lich. exs. Ups) (LD epitype, Thell, Nordic Lichen
Flora 4: 140, 2011).
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Syn. Parmelia scortea (Ach.) Ach., Parmelia tiliacea
(Hoffm.) Ach.

D: selvgré skallav F: riuttakarve N: stor lindelav S:
silverlav

Red-listed in: D

Literature: Arup et al., Skyddsvédrda lavar i SV Sve-
rige (1996); Dobson & Hawksworth, Lichenologist 8: 57
(1976); Hale: 1976: 48-50; Puolasmaa, Lutukka 4: 75-80
(1988); Sernander-Du Rietz, Svensk Bot. Tidskr. 20: 352—
365 (1926); Svensk Bot. Tidskr. 51: 454-488 (1957); Thor
& Arvidsson, Rodlistade lavar i Sverige: 399—400 (1999).

Figs: Arup et al. 1997: 229; Dobson & Hawksworth 1976:
48, 1A, 49A, C; Holien & Tensberg 2006: 57, Moberg &
Holmaésen 1990: 97; Sérusiaux et al. 2004: 119; van Herk &
Aptroot 2004: 279; Wirth 1995: 665.

TrarLus foliose, adnate, more or less rosette-forming,
to 15 cm diam., irregularly branched, pale grey. Lo-
bes sublinear, often imbricate, apically rounded, part-
ly pruinose, to 8 mm wide, ciliate; cilia black, to 0.7
mm long; isidia very common, cylindrical, little-bran-
ched, short and broad, blackened at tips. Lower sur-
face black; rhizines black and simple, 1-2 mm long.
APOTHECIA rare, sessile, rhizinate, to 4 mm diam.; disc
brown. Spores ellipsoid, 811 x 56 um. PycNipia
black, immersed. Conidia slightly dumbbell-shaped,
5-8 x 1 ym.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C+ red, K—, KC+ red, PD—; lecanoric
acid.

Habitat. On bark of deciduous trees, especially in
nutrient-rich, open woodland areas, parks and along
avenues, less common on rocks, but often abundant
on maritime rocks (ornithocoprophilous), especially
at its northern localities.

Distribution. Southern,
reaching Central Nor-
way, Central Sweden
and SW Finland. D: NJy
aly Vly SJy Fyn Sje
Brn.F: A VUEH. N: Of
Ak Op Bu Vf Te A4 VA
Ro Ho SF MR SNo NNo.
S: Sk Bl Gtl Kim Sml HI
Bh DIs Vg Og Nrk Srm

Parmelina tiliacea

Vrm Vsm Upl DIr Gst Hls. Common in temperate and
subtropical areas of Central and South Europe with
continental tendencies, extending to Macaronesia,
North Africa, Near East, and recently recorded across
Russia to Far East and China.

Note. Easily recognized by its characteristic silvery
colour and large amount of cylindrical isidia. Occur-
rences in central parts of cities indicate tolerance to
poor air quality.

Parmeliopsis
T. Ahti, R. Moberg & A. Thell

Parmeliopsis (Nyl.) Nyl., nom. cons.

Lich. Lapp. Orient. 121 (1866). — Parmelia subg. Parmeli-
opsis Nyl., Lich. Scand.: 105, 130 (1861). — TypE: Parmeli-
opsis ambigua (Wulfen) Nyl. (typ. cons.)

D: stolpelav F: tyvikarpeet I: stikur N: stokklav S:
stocklavar

Literature: Riddle, Bryologist 20: 69-76 (1917); Ahti &
Isoviita, Taxon 36: 105-108 (1987); Hawksworth, Pl. Syst.
Evol. 149:303-307 (1985); Hinds, Mycotaxon 72: 271-288
(1999); Jorgensen, Taxon 37: 279-280 (1988); Tehler &
Kallersjo, Lichenologist 33: 403—408 (2001).

Syn. Foraminella S.F.Mey.

TuaLLus foliose, forming small, closely adnate roset-
tes, to 5 cm diam.; lobes to 1 mm wide, discrete to
imbricate; upper surface grey or yellow, lower surface
pale whitish brown to dark brown, often shiny; cor-
tex paraplectenchymatous. Medulla dense. AscoMATA
apothecia, zeorine; disc brown. Asci 8-spored. Spores
simple, narrowly ellipsoid, 7-12 x 2—4 um. Conipio-
MATA pycnidia, laminal, protruding, black. Conidia
filiform, 12-30 % I um. PHOTOBIONT trebouxioid.

Chemistry. Atranorin or usnic acid in the cortex. Med-
ulla with divaricatic acid.

Note. Parmeliopsis includes three species in the
Nordic countries and has earlier also included /ms-
haugia, which is superficially similar but differs in
shape and size of spores and conidia, and the presence
of thamnolic acid. DNA data do not indicate a closer
relationship between these genera, but Cetrariastrum,
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Everniastrum and Hypotrachyna seem to be the most
closely related genera to Parmeliopsis.

1. Non-sorediate, apothecia common ....... 2. P. esorediata

— Sorediate, apothecia UNCOMmMON.........coeeeveverieniennene 2

2. Upper surface yellowish green; usnic acid present
................................................................. 1. P ambigua

— Upper surface pale grey; usnic acid absent
............................................................... 3. P. hyperopta

1. Parmeliopsis ambigua (Wulfen) Nyl.

Lich. Lapp. Orient. 121 (1866). — Lichen ambiguus Wulfen
in Jacquin, Collectanea 4: 239 (1791). — Type: Icon in Jac-
quin, Collectanea 4: tab. 20, Fig. 2a (lectotype, Ahti, Mo-
berg & Thell, Nordic Lichen Flora 4: 140, 2011); [Germany,
Bavaria], Miinchen (Munich), “langs der RoOmerstrasse zwi-
schen Sauerlach und Hofolding”, 1893 Arnold in Arnold,
Lich. Monac. exs. no. 283 (UPS epitype, Ahti, Moberg &
Thell, Nordic Lichen Flora 4: 140, 2011).

Syn. Parmelia ambigua (Wulfen) Ach., Parmelia diffusa
auct., Parmelia viridisoredians Elix

D: gul stolpelav F: keltatyvikarve I: gulstika N: gul
stokklav S: stocklav

Red-listed in: I

Literature: Brodo et al., Lich. N. Amer.: 489 (2001); Hinds
1999: 274-276.

Figs: Brodo et al. 2001: 489; Hansen & Andersen 1995: 47,
Moberg & Holmasen 1990: 98; Rikkinen 2008: 149; Séru-
siaux et al. 2004: 120; Holien & Tensberg 2006: 61; Wirth
1995: 671.

TuarLus forming rosettes, closely adnate, often gro-
wing together in large patches, to 5 cm diam., usually
smaller; lobes to 1 mm wide, elongate, flat or slightly
concave, discrete, sparingly indented and branched
towards the tips; upper surface yellow-green, matt;
soralia frequent, laminal, rarely capitate; lower sur-
face brown. ApoTHECIA infrequent, to 2 mm diam.;
disc brown. Spores narrowly ellipsoid, 6-12 % 3 pm.
Pycnipia common. Conidia filiform, 12—-18 x 1 pm.

Chemistry. Cortex C—, K+ pale yellow, KC+ yellow,
PD-, UV—; usnic acid; medulla K-, KC—, PD—, UV+
white; divaricatic and nordivaricatic acids.

Habitat. On bark and wood, often old conifers and
fence posts, rarely on rocks. Indicator of snow depth
in northern forests (see P. hyperopta).

Distribution. Common
throughout the forests
of the Nordic countries,
extending to dwarf sh-
rubs in alpine and arctic
areas. D: NJy OJy Vliy
SJy Fyn Sje Brn. Gr.
Fa. F: 4 V U EK St EH
ES EP PH PS PK KP Kn
OP PeP Ks KiL SoL EnL
InL. X: [Au INv. N: Of Ak
He Op Bu VfTe AA VA
Ro Ho SF MR ST NT SNo NNo Tr VFi OFi. Al: Sb.
S: Sk Bl Ol Gtl Kim SmI HI Bh Dis Vg Og Nrk Srm
Vem Vsm Upl DIr Gst Hils Mpd Ang Hrj Jmt Vb Nb
AsL LyL PL LuL TL. Widely distributed in temperate-
boreal areas of the Northern Hemisphere, also known
from Australia. In eastern North America much less
frequent than the similar P. capitata and P. subambi-
gua with capitate and postulate soralia respectively.

Parmeliopsis ambigua

Note. Differs from P. hyperopta by the yellow-green
colour (usnic acid), and they have sometimes been
regarded as chemotypes. Molecular studies, however,
strongly supports their separation into two distinct
species. There are also subtle differences in morp-
hology and ecology (Hinds 1999), such as slightly
longer spores in P. hyperopta.

The reference in the original publication to Tab. 4 Fig.
2 is evidently a printing error as the figure with the
species is on Tab. 20, Fig. 2 (a-c). Fig. 2a has thus
been selected as the type.

2. Parmeliopsis esorediata (Degel.)
Nordnes

Nord. J. Bot. 2: 381-382 (1982). — Parmeliopsis hyperop-
ta (Ach.) Arn. var. esorediata Degel., Bot. Not. 109: 362
(1956). Type: Norway, Aust-Agder, Valle, Berg, alt. 650 m,
1955 Degelius (UPS holotype).

N: fiellbjerklav

Literature: Hawksworth 1985: 306; Nordnes, Nord. J. Bot. 2:
381-382 (1982); Tensberg et al., Sommerfeltia 23: 134-136
(1996).

THaLLUs forming closely adnate rosettes, to 5 cm diam.;
lobes to 3 mm wide; upper surface grey, brownish
towards the tips; soralia and isidia lacking; lower surface
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brown to blackish brown with pale rhizines. APOTHECIA
laminal, frequent in central parts, to 2 mm diam.; disc
brown. Spores curved, 7.5-9.5 x 2.5-3.5 um. PycNipia
common. Conidia filiform, 17-24 x | um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K—, KC—, PD—, UV+ white; diva-
ricatic acid.

Habitat. On Betula, Picea
abies, Pinus sylvestris and
Juniperus communis in
the subalpine zone.

Distribution. Locally
common and endemic in
southern central Norway.
N: Op Bu AA.

Note. Observed exclu-
sively in southern Nor-
way; it is the only macrolichen, and one of the very
few lichens, endemic to the Nordic countries.

Parmeliopsis esorediata

3. Parmeliopsis hyperopta (Ach.) Arnold

Verh. K. K. Zool.-Bot. Ges. Wien 30: 117 (1881). — Parme-
lia hyperopta Ach., Syn. Meth. Lich.: 208 (1814). — Typk:
Helvetia (Switzerland), [Schleicher] 171a (H-ACH 1317
lectotype, Meyer in Hinds, Mycotaxon 72: 280, 1999).

D: gra stolpelav F: harmaatyvikarve I: grastika N:
gra stokklav S: vedlav

Red-listed in: I

Literature: Degelius, Bot. Not. 109: 349-367 (1956); Has-
selrot, Acta Phytogeogr. Suec. 33: 95-98, 175 (1953);
Hawsksworth in Brown, Lichenology: Progr. Probl.: 167
(1976).

Figs: Brodo et al. 2001: 490; Hansen & Andersen 1995: 48;
Hinds & Hinds 2007: 346; Moberg & Holmasen 1990: 98;
Wirth 1995: 671.

Tuarrus forming closely adnate rosettes, 3—5 cm
diam.; lobes to 1 mm wide; upper surface grey, brown-
ish towards the tips, soralia frequent, laminal or often
capitate, convex; lower surface dark brown to black-
ish with brown, usually pale, rhizines. APOTHECIA in-
frequent, laminal, to 2 mm diam.; disc brown. Spores
narrowly ellipsoid, 815 x 2—4 um. PycNmpia common.
Conidia filiform, 16-30 x 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K-, KC—, PD—, UV+ white; diva-
ricatic acid.

Huabitat. On bark and wood, often old conifers and
fence posts, rarely on stone. Abundant on basal parts
of trees, further north below winterly snow level
(chionophilous), indicating the average depth of snow
cover in forest.

Distribution. Like P. ambigua common in forests all
over the area, but much less common in the south than
P ambigua. Both are rare in Iceland. D: NJy dJy VJy
SJy Fyn Sjce Brn. Gr. Fa.
F: A V U EK St EH ES
EP PH PS PK KP Kn OP
PeP Ks KiL SoL EnL InL.
I: JAu INo. N: Of Ak He
Op Bu Vf Te A4 VA Ro
Ho SF MR ST NT SNo
NNo Tr VFi OFi. Al: Sb.
S: Sk Bl Gt Kim Sml HI
Bh DIs Vg Og Nrk Srm
Vem Vsm Upl DIr Gst
Hls Mpd Ang Hrj Jmt Vb
Nb AsL LyL PL LuL TL. Widely distributed, circum-
polar in the boreal zone but less frequent and more
disjunctive than P. ambigua in temperate regions and
mountains; also in southern South America.

Parmeliopsis hyperopta

Note. Similar to P. ambigua but differs in the grey co-
lour and they often grow intermixed. See also under
P ambigua.

Parmotrema
J.A. Elix & A. Thell

Parmotrema A.Massal.
Syn. Parmelia subgen. Amphigymnia (Vain.) C.W.Dodge

Literature: Hale, Contr. U.S. Natl. Herb. 36: 193-358
(1965); Krog & Swinscow, Bull. Brit. Mus. (Nat. Hist.) Bot.
9: 143-231 (1981); Jorgensen, Symb. Bot. Ups. 31(3): 313
(1996); Hawksworth, Herzogia 17: 37—44 (2004); Blanco et
al., Mycologia 97: 150-159 (2005); Smith et al., Lich. Gr.
Britain Ireland, ed 2: 661-663 (2009).

TraaLLUS foliose, loosely adnate, to 20 cm diam.,
rounded or irregularly shaped, broad-lobed. Lobes
variable in shape and width, 5-20 mm wide, rounded
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or elongate, overlapping, often undulating, with or
without cilia, soralia, isidia and lobules. Upper sur-
face pale grey, greenish or yellowish. Lower surface
black with a broad, brownish zone along the margin
without rhizines; rhizines simple, concolorous with
the lower surface. Cortex paraplectenchymatous. As-
coMATA apothecia, zeorine (not known in the Nordic
countries). Spores simple, ellipsoid, colourless. Coni-
DIOMATA pycnidia, laminal, generally very rare. Coni-
dia unknown in Nordic material, bacilliform, 3—15 X
1 pm. PHOTOBIONT trebouxioid.

Chemistry. Cortex with atranorin. Medulla with orci-
nol or B-orcinol depsidones.

Note. Among the most species rich of all lichen genera,
comprising over 300 species mainly distributed in tropi-
cal and subtropical areas of Africa and South America.
The three species in the Nordic countries are restricted
to oceanic localities in western Norway and Denmark.
They are most frequently found on mossy tree trunks or
on rocks in oceanic conditions. Apothecia and pycnidia
have hitherto not been found in the Nordic countries.

1. Soralia present, isidia absent ............cccoecereeveeneennene. 2
— Soralia absent, isidia present .................... 2. P, crinitum
2. Lobes usually more than 10 mm wide;
cilia 1-3 mm; medulla K—, KC+red ........ 1. P. arnoldii
— Lobes 5-10 mm wide; cilia shorter than 2 mm;
medulla K+ yellow, KC—.........c.cccoeinins 3. P. perlatum

1. Parmotrema arnoldii (Du Rietz) Hale

Phytologia 28: 335 (1974). — Parmelia arnoldii Du Rietz,
Nyt. Mag. Naturvid. 62: 80 (1924). — Type: Germany, Bava-
ria, ‘zwischen Pullach und Baierbrunn bei Miinchen’, 1870
Arnold in Arnold, Lich. exs. no. 136b (UPS lectotype, Hale,
Contr. U.S. Natl. Herb. 36: 279, 1965).

Syn. Parmelia arnoldii Du Rietz
N: stor praktkrinslav
Red-listed in: N

Literature: Degelius, Acta Phytogeogr. Suec. 7: 124-127,
352 (1935); Hale 1965: 222, 279-281; Hasselrot, Bot. Not.
1942: 296 (1942); Jorgensen 1996: 313; Tensberg et al.,
Sommerfeltia 23: 137 (1996).

Figs: Brodo et al. 2001: 492; Hinds & Hinds 2007: 349.

THaLLUs loosely adnate, to 20 cm diam., irregularly
shaped. Lobes 815 mm long, 5-20 mm wide, vari-

able in shape, crowded towards the centre, revolute,
with undulating, ciliate and dentate lobulate margins;
cilia black, rather sparse, 1-3 mm long. Upper surface
pale grey; soralia submarginal, usually on the lobules,
light grey. Lower surface black in the centre, brown,
and paler towards the margin; rhizines simple, black,
in central parts of the thallus. ApPoTHECIA not known
in the Nordic countries. PycNipia laminal, immersed,
rare. Conidia not known in the Nordic countries.

Chemistry. Cortex C—, K+ yellow, KC—, PD—, UV—;
atranorin. Medulla C—, K—, KC+red, PD—, UV+ blue;
alectoronic and a-collatolic acids.

Habitat. On north-facing mossy rocks in southern bo-
real zone.

Distribution. Only found
in a few localities in
Norway. N: Ro. Widely
distributed in western
Europe, eastern and
western North America,
Middle America, Chile,
Macaronesia, S. Asia,
Africa, New Zealand,
in general in temperate,
oceanic conditions.

Parmotrema arnoldii

Note. The largest of the two sorediate Parmotrema
species. The lobes are broader and more crowded in
the centre compared with P. perlatum and the soralia
remain capitate or coalesce to form a continuous line
along the lobe margin on the upper surface. Further-
more, P. perlatum reacts K+ yellow both in cortex and
medulla, whereas the medulla of P. arnoldii is K—.

2. Parmotrema crinitum (Ach.) M.Choisy

Bull. Mens. Soc. Linn. Lyon 21: 175 (1952). — Parmelia
crinita Ach., Syn. Meth. Lich.: 196 (1814). — Type: North
America, (’Amer. septentr.”), Miihlenberg 87-2 (H-ACH
1335 holotype).

Syn. Parmelia chlorocarpa Mill.Arg., Parmelia ciliata
Nyl., Parmelia crinita Ach., Parmelia pilosella Hue, Par-
melia proboscidea Tayl.

N: harkrinslav

Red-listed in: N
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Literature: Asahina, Lich. Japan 2: 136 (1952); Degelius,
Acta Phytogeogr. Suec. 7: 126—128, 352-353 (1935); Hale
1965: 36: 222, 284-287; Jorgensen 1996: 313; Jorgensen &
Ryvarden, Arbok Univ. Bergen, mat.-nat. ser. 1969 n. 10: 16
(1970); Teonsberg et al., Sommerfeltia 23: 137-139 (1996).

Figs: Brodo et al. 2001: 494; Hinds & Hinds 2007: 350;
Holien & Tensberg 2006: 58; Wirth 1995: 675.

TraLLUS closely to loosely adnate, to 10 cm diam.,
irregularly shaped. Lobes rounded or irregularly divi-
ded, 5-10 mm wide, frequently overlapping in the
centre, with somewhat ascending tips; cilia often api-
cal, rather sparse, 1-3 mm long, black. Upper surface
pale grey; isidia common, simple or coralloid, often
ciliate at tips. Lower surface rugose, black in the cen-
tre, brown and shiny towards the margin; rhizines
simple, black, in central parts of the thallus. APoTHE-
cia rare, unknown in the Nordic countries. PycNIDIA
rare, laminal and immersed. Conidia unknown in the
Nordic countries.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin. Medulla C—, K+ yellow, KC—, PD+ yellow; stic-
tic acid (major), constictic acid (minor), cryptostictic
acid (trace), norstictic acid (trace), £ menegazziaic
acid (trace), = connorstictic acid (trace), £ peristictic
acid (trace) and hypostictic acid (trace).

Habitat. On mossy tree
trunks and mossy rocks.

Distribution. Only known
from Norway where it is
rare but locally common.
N: VA Ro Ho SF. Wi-
despread in tropical and
temperate areas in both
hemispheres, reaching
sub-boreal forests.

Parmotrema crinitum

Note. The frequent isidia
distinguishes P. crinitum from the sorediate P. arnol-
dii and P. perlatum. The lobes are comparatively nar-
row and the naked marginal zone of the lower surface
is narrower, rugose and shiny.

3. Parmotrema perlatum (Huds.)
M.Choisy

Bull. Mens. Soc. Linn. Lyon 21: 174 (1952). — Lichen perla-
tus Huds., Fl. Angl.: 448 (1762); Parmelia perlatus (Huds.)
Ach., Methodus: 216 (1803). — TypE: specimen and pl. 20,
Fig. 39B, Dillenius Hist. Musc. 147, 1741 (OXF lectotype).

Syn. Parmotrema chinense auct. non (Osbeck) Hale & Ahti,
q. e. Parmotrema tinctorum (Nyl.) Hale, Parmelia conio-
carpa Laurer, Parmotrema trichoterum (Hue) M.Choisy

D: tradet skallav N: liten praktkrinslav S: praktskold-
lav

Red-listed in: S

Literature: Almborn, Bot. Not., suppl., 1(2): 188-193
(1948); Hale 1965: 223, 300-302 (1965); Hawksworth,
Herzogia 17: 37-44; Jergensen 1996: 313 (1996); Jorgensen
& Ryvarden, Arbok Univ. Bergen, mat.-nat. ser. 1969 n. 10:
18-19 (1970); Lindahl, Svensk Bot. Tidskr. 51: 564 (1957).
Hultengren et al., Svensk Bot. Tidskr. 105: 4-8 (2011).

Figs: Brodo et al. 2001: 493; Hinds & Hinds 2007: 352;
Holien & Tensberg 2006: 58; Sérusiaux et al. 2004: 121;
Wirth 1995: 673.

THaLLus closely to loosely adnate, to 15 cm diam.,
irregularly shaped. Lobes broadly rounded, 5-12 mm
wide, frequently overlapping in the centre, strongly
revolute; cilia marginal, sparse, 1-2 mm long, black.
Upper surface grey; soralia present, capitate, submar-
ginal, eroding into large patches; soredia grey. Lower
surface black in the centre, brown towards the margin;
rhizines simple, black, in central parts of the thallus.
AProTHECIA not known in the Nordic countries. Pycni-
DIA not observed.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K+ yellow or orange, KC—, PD+
orange; stictic acid (ma- j
jor), constictic, menegaz-
ziaic and cryptostictic
acids (minor), £ norstic-
tic acid (trace).

Habitat. On mossy tree
trunks, less often on si-
licious rocks.

Distribution. Rare in
Denmark and the SW
coast of Norway. D: Jy

Parmotrema perlatum
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SJy.N: VA Ro Ho SF. S: Sk Boh. Widespread in moist,
temperate and tropical regions of Eurasia, Africa, N
and S America, Hawaii and Australasia.

Note. Similar to P. arnoldii but separated by the K+
yellow reaction of the medulla, the darker, mineral grey
colour, and the patchy distributed soralia.

Platismatia
A. Thell

Platismatia W.L.Culb. & C.F.Culb.

Contr. U.S. Natl. Herb. 34(7): 524-525 (1968). — TyrE: Pla-
tismatia glauca (L.) W.L.Culb. & C.F.Culb.

Syn. Platysma auct.

D: papirlav F: harmaardyhelot N: papirlav S: néver-
lavar

Literature.: Culberson & Culberson, Contr. U.S. Natl. Herb.
34(7): 524-553 (1968); Thell et al., Cryptog. Bryol. Liché-
nol. 19: 307-319 (1998).

TuaLLus foliose to subfruticose, loosely adnate; lobes
overlapping and ascending. Upper surface whitish
grey to greenish or brownish, wrinkled, isidiate or
sorediate. Lower surface brown to black, often pale
close to margins, with scattered pale or black rhizines.
Cortex paraplectenchymatous. AscoMATA apothecia,
zeorine, rare, submarginal, usually <10 mm diam.;
disc brown. Asci 8-spored. Spores simple, colourless,
ellipsoid, 4-10 x 3-5 pm. CoNIDIOMATA pycnidia,
marginal, immersed, usually rare. Conidia rare, subla-
geniform, 57 x 1 um. PHOTOBIONT trebouxioid.

Chemistry. Atranorin and caperatic acid, rarely fu-
marprotocetraric acid.

Note. A well-defined genus of 11 species which was
segregated from Cetraria by Culberson & Culberson
(1968). The distribution of the genus is centered around
the Pacific Ocean, with some endemic spe-cies restric-
ted to western North America and northeastern Asia.

1. Thallus smooth to reticulately wrinkled; lobes
irregularly shaped, usually with narrow lobules
.................................................................... 1. P. glauca

— Thallus reticulately ridged; lobes broadly rounded
............................................................... 2. P. norvegica

1. Platismatia glauca (L.) W.L.Culb. &
C.F.Culb.

Contr. U.S. Natl. Herb. 34(7): 449-558 (1968). — Lichen
glaucus L., Sp. P1. 2: 1148 (1753). — Tyee: Sine loco (LINN
1273.139 lectotype, Howe, Bull. Torrey Bot. Club. 39: 201,
1912; specified by Jergensen et al., Bot. J. Linn. Soc. 115:
377, 1994).

Syn. Cetraria fallax (Weber) Anders, Cetraria glauca (L.)
Ach.

D: blagra papirlav F: harmaardyhel6 I: naefurskof N:
vanlig papirlav S: niverlav

Red-listed in: I

Literature: Culberson & Culberson 1968: 530-537; Kérne-
felt, Bothalia 17(1): 4647 (1987); Lynge, Vidensk. Selsk.
Skr. 1921(7): 198-201; Thell et al. 1998: 314-315.

Figs: Brodo et al. 2001: 575; Hansen & Andersen 1995: 57,
Hinds & Hinds 2007: 414; Holien & Tensberg 2006: 40;
Moberg & Holmasen 1990: 78; Rikkinen 2008: 147; Séru-
siaux et al. 2004: 146; Wirth 1995: 949.

THALLUS to 15 cm diam., broadly foliose to subfru-
ticose and coralloid, most frequently irregularly foli-
ose, loosely adnate. Lobes to 20 mm wide, frequently
overlapping and ascending. Upper surface bluish-
green, greyish-green or brownish, smooth to reti-
culately wrinkled, isidiate and sorediate, sometimes
finely coralloid along margins. Lower surface brown
to black, often pale close to margins, with scattered
pale to black rhizines. APOTHECIA rare, submarginal, to
10 mm diam.; disc brown. Spores ellipsoid, 6-8 x 4-5
pum. Pycnipia very rare, marginal, immersed. Conidia
sublageniform, 6-7 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K—, KC—, PD—; caperatic acid.

Habitat. Corticolous, lignicolous, occasionally saxi-
colous, also on soil in coastal and mountain heaths.

Distribution. One of the most common and conspi-
cuous of all lichens in the southern and central parts
of the Nordic countries, rarer in the north, in the ocea-
nic mountains also above timberline. In Iceland it has
only been found in the eastern part. D: NJy dJy Vly
SJy Fyn Sjee Brn. Gr. Fa. F: A V U EK St EH ES EP
PH PS PK KP Kn OP PeP Ks Kil SoL EnL InL. I:
1Au. N: Of Ak He Op Bu VfTe AA VA Ro Ho SF MR ST
NT SNo NNo Tr VFi OFi. S: Sk Bl Ol Gtl Klm SmI HI
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Bh DIs Vg Og Nrk Srm
Vim Vsm Upl DIr Gst
Hls Mpd Ang Hrj Jmt Vb
Nb AsL LyL PL LuL TL.
Incompletely circumpo-
lar in the northern boreal
and temperate areas, ab-
sent from East Siberia
and Far East and very
rare in interior Canada;
also in Africa and south-
ern South America.

Platismatia glauca

Note. In spite of the huge morphological variation, P
glauca is easily separated from all other lichen spe-
cies in the Nordic countries except for P. norvegica
(see below).

2. Platismatia norvegica (Lynge)
W.L.Culb. & C.F.Culb.

Contr. U.S. Natl. Herb. 34(7): 449-558 (1968). — Cetraria
lacunosa f. norvegica Lynge, Vidensk. Selsk. Skr., Math.
Naturvid. KI. [Kristiania] 1921(7): 196 (1921). — Type: Nor-
way, Hordaland, Store Kalseg (Stora Karlsey, Austevoll),
1920 Lynge (O lectotype, Culberson & Culberson, Contr.
U.S. Natl. Herb. 34(7): 543, 1968).

Syn. Cetraria norvegica (Lynge) Du Rietz
F: norjanrdyheld N: skrukkelav S: norsk néaverlav
Red-listed in: F S

Literature: Ahlner, Acta Phytogeogr. Suec. 22: 36-39
(1948); Culberson & Culberson 1968: 543-547; Jorgen-
sen & Ryvarden, Arbok Univ. Bergen, mat.-nat. ser. 1969
n. 10: 22 (1970); Kuusinen et al., Memoranda Soc. Fauna
FI. Fenn. 69: 30 (1993); Lofgren & Moberg, Naturvards-
verket PM 1819: 18, 37 (1984); Lynge, Vidensk. Selsk. Skr.
1921(7): 196; Thell et al. 1998: 315-316; Thor & Arvids-
son, Rodlistade lavar i Sverige: 427428 (1999).

Figs: Brodo et al. 2001: 577; Holien & Tensberg 2006: 40;
Moberg & Holmasen 1990: 78.

TraALLUS broadly foliose, loosely adnate, to 20 cm
diam. Lobes to 20 mm wide, frequently overlapping
and ascending. Upper surface whitish grey, occasio-
nally slightly brownish towards the margins, strongly
reticulately ridged; isidia present on the ridges or at
the margins. Lower surface brown to black, often pale
close to margins, with scattered pale to black rhizines.

APOTHECIA very rare, submarginal, to 10 mm diam.;
disc brown. Spores ellipsoid 6-8.5 x 3—4 um. Pycni-
pIA marginal, immersed. Conidia not seen.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla C—, K—, KC—, PD—; caperatic acid.

Habitat. On rocks and on spruce bark in humid si-
tuations. Outside the Nordic countries mainly an epi-
phyte of conifers.

Distribution. Rare along the southwestern coast of
Finland, and at coastal localities in Sweden, more
common along the Nor-
wegian coast extending
to the inland of Norway
and western Sweden. F:
V' U EK PS. N: Ak Te VA
Ro Ho SF MR ST NT SNo
NNo Tr. S: Bh Vg Nrk
Vim Vsm DIr Ang Jmt
AsL. A boreal oceanic
species, occurring in NW
Europe (also Scotland),
eastern Canada (mainly
Newfoundland) and NW North America.

Platismatia norvegica

Note. Similar to P. glauca, but differs by the stron-
gly reticulately ridged upper surface, the broad and
smoothly rounded lobes and its much more speciali-
zed habitats.

Pleurosticta
M. Westberg & A. Thell

Pleurosticta Petr.

Kryptog. Forsch. 2: 190 (1931). — Typg: Pleurosticta liche-
nicola Petr.

F: puistokarpeet
Syn. Melanelia sect. Olivascentes (Harm.) Essl.

Literature: Santesson, Svensk Bot. Tidskr. 43: 142 (1949);
Esslinger, J. Hattori Bot. Lab. 42: 5659 (1977); Lumbsch
et al., Mycotaxon 33: 453 (1988).

TrALLUS foliose, moderately adnate with more or less
wavy or crispy margins, Lobes contiguous to imbri-
cate. Upper surface olivaceous, pale to dark bluish
green or brown, marginally smooth and shiny, cen-
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trally rugose and dull, + pruinose, without pseudo-
cyphellae, soredia or isidia. Upper and lower cortex
paraplectenchymatous, medulla white. Lower sur-
face brownish, paler towards the periphery; rhizines
simple, pale. Ascomata apothecia, common or absent,
sessile to raised, centrally positioned. Asci 8-spored.
Spores ellipsoid, simple and colourless. CONIDIOMATA
pycnidia, laminal, immersed. Conidia cylindrical to
fusiform. PHOTOBIONT trebouxioid.

Chemistry. Either with norstictic and connorstictic
acid or with salazinic acid in the medulla.

Note. Characterized by dark olive-green colour of the
upper surface and pored epicortex. The two species of
the genus have a temperate distribution, P. acetabu-
lum reaching the southern part of the Nordic countri-
es, and P. koflerae ranging from Central Europe to
Kyrgyzstan. The latter is a sterile, saxicolous species
with relatively small, imbricate lobes.

1. Pleurosticta acetabulum (Neck.) Elix &
Lumbsch

in Lumbsch & Elix, Mycotaxon 33: 453 (1988). — Lichen
acetabulum Neck., Delic. Gallo-Belg. 2: 506 (1768). —
Tvype: France, Vosges, Docelles, H. & V. Claudel in Claudel
& Harmand, Lich. Gall. exs. no. 119 (UPS neotype, West-
berg & Thell, Nordic Lichen Flora 4: 140, 2011).

Syn. Melanelia acetabulum (Neck.) Essl., Parmelia aceta-
bulum (Neck.) Duby, Parmelia corrugata Ach., Pleurostic-
ta lichenicola Petr.

D: stor skallav F: puistokarve N: herregérdslav S:
kyrkogérdslav

Literature: Almborn, Bot. Not., suppl. 1(2): 19 (1948); Ess-
linger 1977: 56-58; Puolasmaa, Lutukka 3: 11-15 (1987);
Botnen & Tensberg, Gunneria 58: 31-33 (1988); Lumbsch
et al., Mycotaxon 1988: 447—455.

Figs: Holien & Tensberg 2006: 59; Moberg & Holmésen
1990: 86; Rikkinen 2008: 183; Sérusiaux et al. 2004: 146;
Wirth 1995: 638.

TraALLUS moderately adnate with wavy to crispy mar-
gins, sometimes very large, to 30 cm across; lobes to
15 mm wide, contiguous to imbricate. Upper surface
pale or dark olive (bluish) green to brown, smooth and
shiny close to lobe edges and rugose and dull, someti-
mes warted towards the centre, often pruinose. Lower
suface brownish, paler towards the periphery; rhizi-

nes simple, pale. APOTHECIA common, often crowded
in the centre of the thallus, sessile to raised, to 2 cm
wide; disc brown. Spores ellipsoid, 12—-16 x 6.5-10.5
pm. PycNipia common, laminal and immersed. Coni-
dia cylindrical to fusiform, 5-7 X 1 pm.

Chemistry. Cortex C—, K— or K+ yellow, PD—. Me-
dulla C—, K+ yellow turning orange-red, KC—, PD+
orange-yellow; norstictic and connorstictic acids.

Habitat. Corticolous on bark of deciduous trees in
parks, churchyards or along avenues. Commonly gro-
wing on Fraxinus, Ulmus and Acer, rarely on other
trees and substrates such as lignum and rock.

Distribution. Common
in Denmark and south-
ernmost Sweden, exten-
ding to central Sweden,
southeastern Finland and
sparsely along the Nor-
wegian coast to Trende-
lag. D: NJy dJy VJy SJy
Fyn Sjce Brn. ¥: A V U
EK St EH ES EP. N: Of | 7%,
Ak He Op Bu Vf Te A4 @v :
VA Ro Ho SF MR ST. S:
Sk Bl Ol Gtl KIm SmI HI Bh DIs Vg Og Nrk Srm Vim
Vsm Upl DIr Gst Hls. Widespread from temperate Eu-
rope to China, India and northern Africa.

Pleurosticta acetabulum

Note. Characteristic on nutrient-rich bark in open si-
tuations in the southern part of the Nordic countries,
when well developed easily recognized by its broad
lobes with a dark olivaceous green colour and large,
brown apothecia.

Pseudephebe
L. Myllys, S. Velmala & T. Ahti

Pseudephebe M.Choisy

Icon. Lich. Univ., ser. 2(1): sine pag. (1930). — TypE: Pseud-
ephebe pubescens (L.) M.Choisy.

D: tradlav F: villakarpeet I: ullarskofir N: steinskjegg
S: stentagel
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Literature: Brodo & Hawksworth, Opera Bot. 42: 140
(1977); Degelius, Nyt Mag. Naturvid. 78: 286 (1938); Kér-
nefelt & Thell, P1. Syst. Evol. 180: 199 (1992).

TrALLUS fruticose, prostrate, decumbent to shrubby, at-
tached to substrate by disc-like lobuloids and a central
holdfast. Sometimes subcrustose in the centre, <1 cm
high, dark brown to black, dichotomously branched,
branches usually thread-like, mainly terete; cortex
shiny, compact, prosoplectenchymatous. Pseudocyp-
hellae, soralia and isidia absent. Ascomata apothecia,
+ common, lateral, zeorine; disc usually concolorous
with the thallus. Asci short and broad, 8-spored. Spo-
res simple, ellipsoid and colourless, 7-12 x 5-8 um.
ConIpioMATA pycnidia, common, abundant, immersed
in conspicuous knobs, ostioles broad, clearly visible.
Conidia slightly dumbbell-shaped, 5-8 x 1-2 pum.
PHoTOBIONT trebouxioid.

Chemistry. No secondary substances (by TLC).

Note. The genus includes only two species and has a
bipolar (boreal-)arctic-alpine distribution. Molecular
studies suggest that Pseudephebe is part of the alec-
torioid group. However, it differs from other alec-to-
rioid genera by the absence of lichen products and the
lack of isidia, soralia and pseudocyphellae.

1. Branches to 0.5 mm diam., terete but usually
flattened at the tips; internodes to 1 mm long
............................................................... 1. P. minuscula
— Branches 0.1-0.2 mm diam., mainly terete;
internodes 1-3 mm long .........ccceceeneee. 2. P. pubescens

1. Pseudephebe minuscula (Nyl. ex Ar-
nold) Brodo & D.Hawksw.

Opera Bot. 42: 140 (1977). — Imbricaria lanata var. minus-
cula Nyl. ex Arnold, Verh. K. K. Zool.-Bot. Ges. Wien 28:
293 (1878). — TypE: Austria, Tirol, summit of Kreuzspitze
by Vent in Otztal (Oezthale), 11000 ft., Arnold 83 (H-NYL
34356 lectotype, Myllys et al., Nordic Lichen Flora 4: 140,
2011).

Syn. Alectoria minuscula (Nyl. ex Arnold) Degel., Parme-
lia minuscula (Nyl. ex Arnold) Nyl.

D: liden tradlav F: pikkuvillakarve I: vodarskof N:
smaskjegg S: fransigt stentagel

Red-listed in: D
Literature: Brodo & Hawksworth 1977: 140-143; Hakuli-
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nen, Aquilo, ser. Bot. 3: 23-25 (1965); Hasselrot, Acta Phy-
togeogr. Suec. 33: 87-90, 158-160 (1953).

Figs: Brodo et al. 2001: 588; Moberg & Holméasen 1990:
105.

THaLLUS prostrate and decumbent, sometimes sub-
crustose in central parts, closely attached to the sub-
stratum, rosettes usually not exceeding 3 cm diam.,
dark brown to black, mostly shiny. Branching isoto-
mic dichotomous, internodes distance 0.2—0.5(-1)
mm, branches mainly uneven and knobby due to pyc-
nidia, terete, 0.2—0.5 mm diam. but flattened at apices
and to 1 mm wide, in central parts thinner and with
numerous side branches. ApoTHECIA rather common,
to 3 mm diam., margins smooth to verrucose; disc
dark brown. Spores ellipsoid, 8—10 x 5—7 pm. Pycni-
pia common. Conidia slightly dumbbell-shaped, 6—8
x 1-2 pm.

Chemistry. No secondary substances (by TLC).

Habitat. Siliceous rocks and stones in open areas, of-
ten alpine or arctic heaths or along sea and lake sho-
res.

Distribution. Mainly in the alpine and arctic areas, but
scattered south to Denmark. D: NJy Sjee. Gr. Fa? F:
V EP KP PeP Ks KiL SoL EnL InL. I: ISu IVe IMi
IAu INv INo. N: He Op
Bu Te AA VA Ro Ho SF
MR ST SNo NNo Tr VFi
oFi. Al: Sb. S: Sml Vg
Vsm Upl Dlr Hls Mpd
Ang Hrj Jmt AsL LyL
Lul. TL. Circumpolar
arctic-alpine, extending
to boreal zone in Europe,
Asia, Australasia, North o
America, South Ame- L;’é g‘u:/‘
rica, Antarctic. il

Pseudephebe minuscula

Note. Usually growing closely appressed to the sub-
strate. Morphologically very variable and may re-
semble P. pubescens but has partly flattened branches
and is more richly branched with shorter internodes.

2. Pseudephebe pubescens (L.) M.Choisy

Icon. Lich. Univ., ser 2(1): sine pag. (1930). — Lichen pubescens
L., Sp. PL. 2: 1155 (1753). — TypE: Icon in Dillenius, Historia
Muscorum: tab. 13, Fig. 9, 1742 (lectotype, Jorgensen et al.,
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Bot. J. Linn. Soc. 115: 380, 1994); sine loco (LINN 1273.286
epitype, Jorgensen et al., Bot. J. Linn. Soc. 115: 380, 1994).

Syn. Alectoria lanea (Ehrh. ex Hoffm.) Vain. (non auct.),
Alectoria pubescens (L.) R.Howe, Parmelia lanata auct.,
Parmelia pubescens (L.) Vain.

F: isovillakarve I: ullarskof N: vanlig steinskjegg S:
stentagel

Literature: Brodo & Hawksworth: 1977: 143—145; Hakuli-
nen, Aquilo, ser. Bot. 3: 30-33 (1965); Hasselrot, Acta Phy-
togeogr. Suec. 33: 90-94, 160-163 (1953); Hawksworth,
Lichenologist 5: 235-238 (1972); Kérenlampi, Turun Yli-
oppilas 12: 93-94 (1965).

Figs: Brodo et al. 2001: 588; Moberg & Holmasen 1990:
106; Rikkinen 2008: 197; Wirth 1995: 781.

THALLUS decumbent to shrubby, to 10 cm diam., dark
brown to black and shiny. Branching isotomic to ani-
sotomic dichotomic; internodes 1-3 mm; branches
terete, uneven, to 0.2 mm diam. APOTHECIA rather
common, brown to black, to 5.5 mm diam., margins
usually smooth; disc flat, becoming convex. Spores
ellipsoid, 7-12 x 5.5-8 um. PycNipia common. Coni-
dia slightly dumbbell-shaped, 5—7 x 1 um.

Chemistry. No secondary substances (by TLC).

Habitat. Often together with P. minuscula on sili-
ceous stones, pebbles and rocks in open localities, alt-
hough P. pubescens is more common in moist areas.

Distribution. Mostly along the seashores, especially
on smaller islands, also common at and above tim-
berline in the mountains and in arctic areas, rare in
inner lowlands and the extreme south. Gr. Fa? F: 4
V' U St EP KP Kn OP PeP Ks KiL SoL EnL InL. 1:
ISu Ve IMi [Au INv INo.
N: 9f Ak He Op Bu Vf
Te AA VA Ro Ho SF MR
ST NT SNo NNo Tr VFi
OFi. Al: JM Bi? Sb. S:
Bl Gtl HI Bh DIs Vg Og
Nrk Srm Vim Vsm Upl
DIr Gst Hls Mpd Ang
Hrj Jmt Vb Nb AsL LyL
PL LuL TL. Circumpolar
in arctic and alpine areas
in Europe, Asia, Austral-
asia, North America, South America, and Antarctic.

Pseudephebe pubescens
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Note. May resemble P. minuscula in extreme habi-
tats. However, P. pubescens is more robust, has terete
branches, and longer internodes and is more loosely
attached to the substrate.

Pseudevernia
T. Ahti & A. Thell

Pseudevernia Zopf

Beih. Bot. Centralbl. 14: 124 (1903). — TYPE: Pseudevernia
furfuracea (L.) Zopf

D: fyrrelav F: hankakarpeet I: elgshyrna N: elghorns-
lav S: gél-lavar

Literature: Hale, Bryologist 71: 1-11 (1968); Kérnefelt et
al., Nova Hedwigia 67: 90 (1998); Crespo et al., Taxon 59:
1735-1753 (2010).

THALLUS prostrate, shrubby to narrowly foliose, to 12
cm diam., with flattened to terete, often pendent lobes.
Lobes dorsiventral, strap-shaped, corticate on both si-
des or partly decorticate on the lower surface. Upper
surface smooth, light to dark grey; soralia sometimes
present; often isidiate, isidia usually frequent, simple
to coralloid. Lower surface ridged and mainly black,
without rhizines. Cortex parapletenchymatous, lepto-
dermatous. Medulla lax. AscomaTa apothecia, zeori-
ne, rare in most species, laminal or submarginal, with
permanent thalline margin, stalked, concave, to 15
mm diam.; disc brown. Asci 8-spored. Spores ellip-
soid, simple, colourless, 7.5-10 x 4-5.5 um. ConipIO-
MATA pycnidia, laminal or marginal, rare, immersed to
emergent, blackish. Conidia sublageniform or slightly
dumbbell-shaped with one thickening larger than the
other, 5-7 x 1 um. PHOTOBIONT trebouxioid.

Chemistry. Cortex with atranorin and chloroatranorin.
Medulla with depsides, depsidones and B-orcinol dep-
sidones.

Note. Includes four species occurring in temperate to
tropical North America and boreal to subtropical wes-
tern Eurasia and adjacent Africa. Its relationships to
other genera remain unclear. The sublageniform coni-
dia indicate a closer relationship with Letharia, Pla-
tismatia or Usnea (Kérnefelt et al. 1998). However,
Pseudevernia probably belongs to the hypogymnioid
clade of the Parmeliaceae (Crespo et al. 2010).
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1. Pseudevernia furfuracea (L.) Zopf

Beih. Bot. Centralbl. 14: 124 (1903). — Lichen furfura-
ceus L., SI. Pl. 2: 1146 (1753). — Type: [Sweden] (LINN
1273.107 lectotype, Howe, Bull. Torrey Bot. Club 39: 201,
1912; restricted by Hawksworth & Chapman, Lichenologist
5:51,1971)

Syn. Evernia furfuracea (L.) W.Mann, Parmelia ceratea
(Ach.) Zopf, Parmelia furfuracea (L.) Ach., Parmelia fur-
furacea var. ceratina (Ach.) D.Hawksw., Pseudevernia oli-
vetorina (Zopt) Zopf, Pseudevernia soralifera (Bitter) Zopf

D: gréd fyrrelav F: hankakarve I: elgshyrna N: elg-
hornslav S: gél-lav

Red-listed in: I

Literature: Culberson, Bryologist 68: 435-439 (1965); Cul-
berson & Johnson, Mycologia 69: 604—614 (1977); Hale
1968: 7-9; Amer. J. Bot. 43: 456459 (1956); Halvorsen &
Bendiksen, Nord. J. Bot. 2: 371-380 (1982); Hawksworth
& Chapman, Lichenologist 5: 51-58 (1971).

Figs: Holien & Tensberg 2006: 43; Moberg & Holmésen
1990: 82; Rikkinen 2008: 149; Sérusiaux et al. 2004: 148;
Wirth 1995: 783.

TuaLLus foliose to shrubby, becoming pendent, often
rosette-forming, to 15 cm diam. Lobes strap-shaped,
incurved, dichotomously branched, 1-4(-25) mm
wide. Upper surface smooth, light to dark grey, some-
times brownish at apices, partly to completely cove-
red by cylindrical, often coralloid or flattened isidia,
to 3 mm long; rarely with soralia. Lower surface rid-
ged, usually black, occasionally brown to brownish
white or pinkish. APOTHECIA rare, laminal or submar-
ginal, raised, concave, to 15 mm diam.; disc brown.
Spores ellipsoid, 7.5-10 x 4-5.5 pm. PycNiDIA rare,
immersed, blackish. Conidia sublageniform or slight-
ly dumbbell-shaped with one thickening larger than
the other, 5-7 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin and chloroatranorin. Medullary substances re-
present two chemotypes: 1) C—, K—, KC—, PD—; phy-
sodic acid, with traces of 2’-O-methylphysodic and
oxyphysodic acids; 2) C+ red, K-, KC+ red, PD—;
olivetoric acid (“var. ceratea”). Both chemotypes are
widespread in the Nordic countries, but the latter is
more frequent.

Habitat. Corticolous on trees and shrubs, especially
on conifers, also lignicolous and rarely saxicolous.

NORDIC LICHEN FLORA Vol. 4 Parmeliaceae

Distribution. Common in
the southern boreal zone
in Fennoscandia, scatte-
red to rare further north,
absent from alpine and
arctic areas. D: NJy OJy
VJy SJy Fyn Sje Brn.
Gr. Fa. F: 4 V U EK St
EH ES EP PH PS PK KP
Kn OP PeP Ks SoL InL.
I: JAu INo. N: Of Ak He
Op Bu Vf Te A4 VA Ro
Ho SF MR ST NT SNo NNo. S: Sk Bl Ol Gtl Klm Sml
HI Bh DIs Vg Og Nrk Srm Vem Vsm Upl DIr Gst Hls
Mpd Ang Hrj Jmt Vb Nb AsL LyL LuL. Europe, wes-
tern Eurasia, extending to West Siberia and Xinjiang,
China, also in North Africa. The physodic acid che-
motype has a more southern distribution.

Pseudevemia furfuracea

Note. The general habit of P. furfuracea reminds of
the distantly related Evernia prunastri. The presence
of isidia on the grey upper surface combined with a
black lower surface distinguish it from E. prunastri
with its greenish upper surface and white lower surfa-
ce. The chemical variation has sometimes been given
taxonomic recognition.

Punctelia
A. Thell

Punctelia Krog

Nord. J. Bot. 2: 287-292 (1982). — TypE: Punctelia borreri
(Sm.) Krog

D: skallav S: punktskoldlavar

Literature: Crespo et al., Lichenologist 36: 299-308 (2004);
Hale & Kurokawa, Contr. U.S. Nat. Herb. 36: 1-191
(1964); Hale, Svensk Bot. Tidskr. 59: 37-48 (1965); Krog,
Nytt Mag. Bot. 17: 11-15 (1970); Nord. J. Bot. 2: 287-292
(1982); Krog & Swinscow, Norw. J. Bot. 24: 167-177
(1977); Thell et al., Folia Cryptog. Estonica 41: 115-122
(2005); Thell et al., Sauteria 15: 545-559 (2008); Westberg
& Thell, Lavbulletinen 1: 14-15 (2007).

TuaLLus foliose, more or less rosulate, adnate, usu-
ally not exceeding 5 cm diam., ridged and wrinkled in
the centre, smooth towards the margin. Lobes broadly
rounded, to 20 mm long and 5-7 mm wide, partly im-
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bricate, occasionally canaliculate towards the apices.
Upper surface greenish grey, grey, brown to brownish
towards the margins; pseudocyphellae punctiform to
irregular, often sorediate, sparse to abundant; sora-
lia punctiform, laminal or marginal. Lower surface
pale brown to black; rhizines simple, often clustered,
brownish to pale. Ascomata apothecia, zeorine; disc
brown. Asci 8-spored. Spores simple, broadly ellip-
soid, colourless. CoNIDIOMATA pycnidia, rare, immer-
sed, laminal, black. Conidia unciform, rarely filiform,
3—6 x 1 um. PHOTOBIONT trebouxioid.

Chemistry. Atranorin in the cortex, gyrophoric or le-
canoric acid in the medulla.

Note. The genus includes c. 30 species and has its
highest diversity in South America and Africa. The
three species in the Nordic countries are rare, repre-
senting outposts from rather large temperate world
distributions. The genus was considered extinct from
Denmark and Sweden, but both P jeckeri and P.
subrudecta have recently been rediscovered in both
countries perhaps as a result of recent climatic war-
ming. Punctelia reddenda has incorrectly been repor-
ted from Sweden.

1. Upper surface grey, sometimes with a brownish tinge
along the thallus margin; lower surface brown............ 2
— Upper surface greenish grey with a broad brown zone
towards the thallus margin; lower surface black
.................................................................... 2. P, stictica
2. Soralia mainly marginal; pruina present towards the
thallus margin .........cccveevecenecincnecinenienens 1. P. jeckeri
— Soralia laminal and marginal; pruina absent
............................................................. 3. P. subrudecta

1. Punctelia jeckeri (Roum.) Kalb

Biblioth. Lichenol. 95: 312-313 (2007). — Sticta jeckeri
Roum., Rev. Mycol. 3: 33 (1881), as “jackeri”. — TyPE:
France, Deux-Sévres, cascade de Crévent, 1880 Jecker in
Roumegueére, Lich. Gall. exs. no. 245 (UPS lectotype, Kalb,
Biblioth. Lichenol. 95: 312, 2007).

Syn. Parmelia ulophylla auct., Punctelia ulophylla auct.
(non (Ach.) van Herk & Aptroot).

D: randstovet skallav S: daggig punktskoldlav
Red-listed in: N

Literature: Christensen & Sechting, Graphis Scripta 19:
13-16 (2007); Gauslaa, Graphis Scripta 12: 12—-14 (2000);
van Herk & Aptroot, Lichenologist 32: 233-246 (2000),
Kalb, Biblioth. Lichenol. 95: 312-313 (2007); Thell et al.
2005: 118-119; Thell et al. 2008: 555-556.

Figs: Dobson 2005: 376; Sérusiaux et al. 2004: 152; van
Herk & Aptroot 2004: 327; Wirth 1995: 667 (as P. subru-
decta).

THALLUS variable, rosette-forming or irregular, rather
closely attached, to 5 cm diam. Lobes to 3 mm wide,
rounded, occasionally concave with margins bent up-
wards. Upper surface greenish grey, slightly shiny,
pruinose and slightly brownish towards the margins;
pseudocyphellae sparse to absent, small; soralia main-
ly marginal, rarely laminal. Lower surface whitish or
pale brown, rarely dark brown; rhizines simple often
clustered, brownish to pale. APoTHECIA not observed.
PycnipiA rare, laminal, immersed and blackish. Coni-
dia unciform to filiform, 3-5 x 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla and soralia C+ red, K—, KC+red, PD—;
lecanoric acid.

Habitat. Corticolous on deciduous trees in the low-
lands.

Distribution. ~ Southern,
known only from a few
localities in southern
Denmark, Norway and
Sweden. D: dJy. N: VA
Ro. S: Sk (Upl). Wes-
tern and Central Europe,
eastwards to Estonia and
western Russia.

Note. Differs from P
subrudecta by the nume-
rous marginal soralia and the presence of a pruina at
the lobe margins. P. jeckeri was earlier included in P,
subrudecta but DNA sequences clearly supports sepa-
rate species.

Punctelia jeckeri

2. Punctelia stictica (Duby) Krog

Nord. J. Bot. 2: 291 (1982). — Parmelia borreri . stictica
Duby, Bot. Gall 2: 601 (1830). — Type: France, Calvados
Vire, Delise (H-NYL 35034 syntype).

Syn. Parmelia stictica (Delise ex Duby) Nyl.
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N: brun punktlav
Red-listed in: N

Literature: Adler, Mycotaxon 58: 77-92 (1996); Hale 1965:
41; Krog 1970: 12—14; Krog 1982: 291; Krog & Swinscow
1977: 174; Swinscow & Krog, Macrolich. East Africa: 261
(1988); Thell et al. 2008: 555-556; Teonsberg et al., Som-
merfeltia 23: 166—168 (1996).

Figs: Brodo et al. 2001: 609; Holien & Tensberg 2006: 59.

THaLLUs rosette-forming or irregular, loosely at-
tached, to 5 cm diam. Lobes rounded, to 5 mm wide.
Upper surface greenish grey, becoming brown to-
wards the margin, occasionally entirely brown; pseu-
docyphellae common, irregularly shaped, laminal; so-
ralia common, developing from the pseudocyphellae;
soredia isidioid. Lower surface black with a narrow
brown zone; rhizines simple often clustered, blackish
to pale. ApOoTHECIA not observed. PycNipia laminal,
black. Conidia filiform, 9-14 x 1 um.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atrano-
rin. Medulla and soralia C+ pink, K—, KC+ red, PD—;
gyrophoric acid.

Habitat. A saxicolous inland species, growing on sili-
ceous and calcareous rocks in open, sunny situations,
once found on a rowan trunk.

Distribution.  Southern
central continental in
Norway. Gr. N: Op SF.
Common in continental
parts of Europe, parti-
cularly in France. The
world distribution is dis-
junct, with scattered oc-
currences in Africa and S
America.

Punctelia stictica

Note. Characterized by
the black lower surface and the comparatively wide
brown rim of the otherwise dark greenish grey upper
surface.

3. Punctelia subrudecta (Nyl.) Krog

Nordic J. Bot. 2: 291 (1982). — Parmelia subrudecta Nyl.,
Flora 69: 320 (1886). — TypE: [Indian Ocean] St. Paul Island,
1875 Fenzl (H-NYL 35033 holotype).

Syn. Parmelia dubia (Wulfen) Schaer., nom illeg.

D: punkt-skallav N: gra punktlav S: punktskoldlav
Red-listed in: N

Literature: Adler & Ahti, Lichenologist 28: 431-436
(1996); Christensen & Sechting, Graphis Scripta 19: 13—16
(2007); Gauslaa, Graphis Scripta 12: 12-14 (2000); Hale
1965: 42-43; Hasselrot, Svensk Bot. Tidskr. 59: 41-43
(1945); van Herk & Aptroot, Lichenologist 32: 235-239
(2000); Jorgensen, Symb. Bot. Ups. 31(3): 314 (1996);
Krog 1970: 12; Krog 1982: 291; Krog & Swinscow 1977:
174-175; Swinscow & Krog, Macrolich. East Africa: 261
(1988); Thell et al. 2008: 556; Thor & Arvidsson, Rodlis-
tade lavar i Sverige: 442 (1999); Tonsberg et al., Sommer-
feltia 23: 168—170 (1996).

Figs: Sérusiaux et al. 2004: 151; Jahns 1980: P1. 426; Thor
& Arvidsson 1999: 313; van Herk & Aptroot 2004: 327.

THALLUS variable, rosette-forming or irregular, rather
closely attached, to 5 cm diam. Lobes to 10 mm wide,
rounded, occasionally concave with margins bent
downwards. Upper surface yellowish grey, slightly
brownish close to the margins; pseudocyphellae
small, sparse to absent; soralia mainly marginal, ra-
rely laminal. Lower surface whitish to pale brown,
rarely dark brown; rhizines simple often clustered,
pale. APoTHECIA not observed. PycNipia rare, laminal,
immersed and blackish. Conidia unciform to filiform,
4-7 x 1 pm.

Chemistry. Cortex C—, K+ yellow, KC—, PD—; atra-
norin. Medulla and soralia C+ red, K—, KC+ red, PD—;
lecanoric acid.

Habitat. Corticolous, growing on trunks of broad-
leaved, mostly solitary trees, often in open agricultural
landscapes such as grazed woodlands.

Distribution. Most common of the three Punctelia spe-
cies extending to south-
western Scandinavia. D:
AaJy SJy Fyn. N: VA Ro
Ho. S: Sk. Temperate and
tropical zones in Europe,
Asia, Africa and Austral-
asia (incorrectly reported
from North and South
America).

Note. Similar to P, jeck-
eri but distinguished by a
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closer attachment to the substrate, mainly laminal sora-
lia and a thinner and more grey thallus.

Tuckermannopsis
T. Ahti & A. Thell

Tuckermannopsis Gyeln.

Acta Fauna FI. Universali, Ser. 2, Bot. 1(5-6): 6 (1933). —
TypE: Tuckermannopsis ciliaris (Ach.) Gyeln.

F: ruskordyhelot

Literature: Karnefelt & Thell, Biblioth. Lichenol. 78: 193—
209 (2001); Randlane & Saag, Sauteria 9: 48 (1998); Thell,
Anatomy and taxonomy of cetrarioid lichens, PhD thecis,
Dept. Syst. Bot., Lunds Univ.: 34-36 (1996).

TrALLUS foliose, erect to shrubby, rosette-forming or
irregular, to 6 cm diam. Lobes elongate, occasionally
branched with smooth or crenulate margin. Upper
surface pale to dark greenish brown; pseudocyphel-
lae sparse on the upper surface; soredia present in
one species. Lower surface pale brown to blackish;
pseudocyphelle as minute white spots on lower side;
rhizines pale or dark in central parts. Cortex paraplec-
tenchymatous. Medulla lax. Ascomata apothecia, ze-
orine, marginal, lateral to terminal; disc brown. Asci
8-spored. Spores simple, globose, 3.5-6 pm diam.
ConmpioMaTA pycnidia, marginal, brown to black,
protruding. Conidia dumbbell-shaped to sublageni-
form, 5-10 x 1-1.5 pm. PHOTOBIONT trebouxioid.

Chemistry. No secondary compounds present in the
cortex. Medulla with fatty acids.

Note. Tuckermannopsis inermis has been moved to
Masonhalea.

1. Soralia present, marginal ................... 1. T. chlorophylla
— Soralia absent.............cccocoeioiiiiiiiiniien. 2. T. ciliaris

1. Tuckermannopsis chlorophylla (Willd.)
Hale

Bryologist 90: 164 (1987). — Lichen chlorophyllus Willd. ex
Humb., F1. Friberg.: 20 (1793). Tyre: [Germany, Saxony],
Freiberg, ”in cortice Pyni silvestris beym Vorwerk Hals”;
Austria, “in pinetis alpium Salisburgensium”, 1792 Hum-
boldt (syntypes, probably destroyed in B); Denmark, Jyl-
land, Vendsyssel, W of Rabjerg Mile, 1994 Christensen

11056 in Hansen, Lich. Danici exs. no. 34 (C neotype, Ahti
& Thell, Nordic Lichen Flora 4: 141, 2011).

Syn. Cetraria chlorophylla (Willd.) Vain., Cetraria scutata
auct., Cetraria ulophylla (Ach.) Rebent.

D: olivenbrun kruslav F: ruskordyheld I: krypplugrds
N: vanlig kruslav S: bramlav

Literature: Karnefelt, Bothalia 17: 45-46 (1987); Kéarne-
felt et al., P1. Syst. Evol. 183: 149-150 (1992); Kérnefelt &
Thell 2001: 201-202.

Figs: Brodo et al. 2001: 692; Hansen & Andersen 1995: 18;
Holien & Tensberg 2006: 36; Moberg & Holmasen 1990:
73; Rikkinen 2008: 147; van Herk & Aptroot 2004: 371;
Wirth 1995: 269.

Thallus rosette-formed to loosely tufted, to 6 cm diam.
Lobes irregularly branched, 1-4 mm wide at their
bases, ascending at margins and narrowing towards
tips, flattish to weakly canaliculate; pseudocyphel-
lae sparse on the lower side as minute white spots,
0.1 mm diam. Soralia marginal, abundant, someti-
mes continuous, particularly towards the tips, grey to
brownish, sometimes isidioid; cilia absent or rarely
observed. Upper surface olivaceous brown or (pale)
brown, glossy and rather smooth. Lower surface pale
brown to brownish white, wrinkled; rhizines sparse,
pale. APOTHECIA rare, lateral and marginal, sessile, to
3 mm diam.; disc concolorous with the thallus. Spores
globose, 5 x 5 um. Pycnipia scattered, marginal and
protruding. Conidia dumbbell-shaped, 5-6 x 1.5 um.

Chemistry. Cortex C—, K-, KC—, PD—. Medulla C—,
K-, KC—, PD—; protolichesterinic acid.

Habitat. Primarily corticolous on both conifers and
deciduous trees, also lignicolous, occasionally saxi-
colous.

Distribution. Common in
most of the forested area
of the Nordic countries,
but absent or scarce
in the subalpine birch
woods and above the
timberline, rare in Ice-
land. D: NJy dJy Viy
SJy Fyn Sje Brn. Gr.
Fa. F: A V U EK St EH
ES EP PH PS PK KP Kn
OP PeP Ks Kil SoL EnL
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InL. X: Ve IAu INv INo. N: Of Ak He Op Bu Vf Te AA
VA Ro Ho SF MR ST NT SNo NNo Tr VFi OFi. S: Sk
Bl Ol Gtl Klm SmI HI Bh DIs Vg Og Nrk Srm Vim Vsm
Upl DIr Gst Hls Mpd Ang Hrj Jmt Vb Nb AsL LyL PL
LulL TL. Widespread in temperate and boreal regions
of the Northern Hemisphere, very rare (adventive?) in
eastern North America. Also occurring in areas with
similar climatic conditions such as South America,
Australasia and South Africa.

Note. Easily recognized by its greenish brown colour
and dark marginal soralia.

2. Tuckermannopsis ciliaris (Ach.) Gyeln.

Acta Fauna Fl. Universali, Ser. 2, Bot. 1(5-6): 6 (1933). —
Cetraria ciliaris Ach., Lichenogr. Universalis: 508 (1810).
— Type: USA, ‘America borealis’, Miihlenberg (H-ACH
1511 lectotype, Culberson & Culberson, Bryologist 70: 159,
1970, as holotype).

Syn. Cetraria ciliaris Ach., Cetraria ciliaris var. halei
(W.L.Culb. & C.F.Culb.) Ahti, Cetraria halei W.L.Culb. &
C.F.Culb., Nephromopsis ciliaris (Ach.) Hue, Tuckerman-
nopsis americana (Spreng.) Hale, Tuckermannopsis halei
(W.L.Culb. & C.F.Culb.) M.J.Lai

F: ripsir6yhelo
Red-listed in: F

Literature: Ahlner, Acta Phtyogeogr. Suec. 22: 133-143
(1948); Culberson & Culberson, Bryologist 70: 158-166
(1967); Hakulinen, Arch. Soc. Zool.-Bot. Fenn. Vanamo 17:
1-4 (1962); Hale, Brittonia 15: 126-133 (1963); Laurila,
Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo 15: 3—4 (1940);
Lai, Quart. J. Taiwan Mus. 33: 226 (1980); Kéarnefelt et al.,
PL. Syst. Evol. 183: 153 (1992); Kérnefelt & Thell 2001:
202-203 (2001); Randlane & Saag, Folia Crypt. Estonica
29:33-36 (1992).

Figs: Brodo et al. 2001: 692; Hinds & Hinds 2007: 475;
Thomson 1984: 81.

TuaLLus loosely adnate, irregular to rosette-forming,
to c. 5 cm diam. Lobes elongate, 1-4 mm wide, weakly
wrinkled, usually with scattered, long, marginal cilia.
Upper surface pale to dark greenish brown; pseudo-
cyphellate absent. Lower cortex brown to blackish,
somewhat wrinkeled. AroTHECIA lateral and marginal,
to 3 mm diam. Spores globose, 4-5 x 4-5 um. Pyc-
NIpia marginal, protruding, black. Conidia dumbbell-
shaped, ¢. 5 X 1 um.
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Chemistry. Two chemotypes (1) Cortex C—, K+ yel-
low, KC—, PD—; atranorin. Medulla C+ red, K—, KC+
red, PD—, UV—; olivetoric and physodic acids. (2)
Cortex C—, K+ yellow, KC—, PD—; sometimes atra-
norin. Medulla C—, K-, KC+ orange to pink, PD—,
UV+ bluish white; alectoronic acid, sometimes also
a-collatolic acid.

Habitat. Exclusively on trunks and branches of Betula
in the Nordic countries, elsewhere also on conifers
and other trees.

Distribution. Mainly
found in the inner, south-
ern part of Finland, but
most records are from
the 1930’s or -ecarlier.
Now regarded as extinct
in the area. F: (St EH PS
PK). Common in boreal
and northern temperate
castern North  Ame-
rica, also widespread in
Northern Asia and Euro-
pean Russia.

Note. Similar to T. chlorophylla, but easily distin-
guished by the ciliate instead of sorediate margin.
The alectoronic-a-collatolic acid chemotype of this
species has often been regarded as a distinct species,
T americana. It is actually the main strain throughout
the boreal zone, also in Finland, while T. ciliaris s. str.
is mainly restricted to a relatively small area in the
NE United States. However, T. ciliaris s str. is known
from a single locality (EH: Evo) in South Finland
(several specimens, with 7. americana!) and a few
places in Russia and Alaska. Here they are treated as
one species. A third member in the complex is 7. or-
bata (Nyl.) M.J.Lai, only known from North America
which contains protolichesterinic acid and is slightly
different also in morphology.
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Usnea
P. Clerc

Usnea Adans.
Fam. Pl. 2: 7, 1763. — TypE: Usnea florida (L.) F.H.Wigg.

Syn. Dolichousnea (Y.Ohmura) Articus, Eumitria Stirt.,
Neuropogon Nees & Flot.

D: skeeglav F: naavat N: skjegglavar S: skidgglavar

Literature: Asahina, Lich. Japan 3. Genus Usnea (1956);
Clerc 1987a: 479-495; Biblioth. Lichenol. 25: 99-102
(1987b); Candollea 47: 513—526 (1992); Lichenologist 30:
321-340 (1998); Lichenologist 38: 191-212 (2006); Clerc
in Nash et al., Lich. Fl. Great Sonoran Desert Region 3:
302-335 (2007); Clerc & Herrera-Campos, Bryologist 100:
281-301 (1997); Fos & Clerc, Lichenologist 32: 67—88
(2000a); Halonen, Bryologist 103: 38—43 (2000b); Halo-
nen et al., Bryologist 101: 36—60 (1998); Ann. Bot. Fenn.
36: 235-256 (1999); Hinds & Hinds, Mem. New York Bot.
Gard.: 96: 487-511 (2007); Krog et al., Lavflora: 298-308
(1994); Ohmura, J. Hattori Bot. Lab. 90: 1-96 (2001); Oh-
mura & Kanda, Lichenologist 36: 217-225 (2004); Rand-
lane et al., Biblioth. Lichenol. 100: 440—441 (2009); Torra
& Randlane, Lichenologist 39: 415-438 (2007); Wirtz et
al., Taxon 55: 367-376 (2006).

TuarLus fruticose, erect to pendent, greyish to yello-
wish green, usually attached by a holdfast. Branches
cylindrical, fusiform, tapering or irregular; terete,
obtuse-angled, ridged or acute-angled, flattened or
alate; constricted or not at attachment points or tra-
peziform; with or without annulations; divided into +
conspicuous segments which may be cylindrical or +
sausage-like; with or without papillae, fibrils, tuberu-
cles, fibercules, maculae, pseudocyphellae, soralia,
isidiomorphs, isidiofibrils; without true isidia. Cortex
composed of radially or irregularly oriented leptoder-
matous or pachydermatous hyphae which are firmly
or loosely conglutinated. Medulla lax, dense or com-
pact, sometimes pink pigmented. Central axis running
throughout the thallus with a whitish cartilaginous
strand of solid, tough, compacted, prosoplectenchy-
ma in which hyphae are conglutinated and longitu-
dinally arranged; fistulose and/or solid, I+ blue or I—.
AscomATA zeorine apothecia, rare in most species,
lateral, serial, subterminal or terminal, sessile to pe-
dicellate; + cup-shaped; margin prominant with thal-
loid rim and few to numerous well-developed fibrils;
disc pruinose or not, pale to dark yellowish to brow-

nish; asci Lecanora-type, elongate-clavate, 8-spored;
spores simple, ellipsoid to broadly ellipsoid, 7—11 x
5=7 pm, colourless, not amyloid. CONIDIOMATA pyc-
nidia, mainly apical or subapical, immersed. Conidia
simple, colourless, bacilliform or bifusiform, straight
or curved. PHOTOBIONT trebouxioid.

Chemistry. Cortex with usnic acid; medulla with alec-
torialic, bacomycecic, barbatic with satellites, bour-
geanic, caperatic, diffractaic with satellites, evernic,
fumarprotocetraric, lecanoric, lobaric, murolic with
satellites, norstictic, protocetraric, psoromic with sa-
tellites, salazinic, squamatic, stictic with satellites,
thamnolic with satellites and fatty acids. Also ter-
penoids and unidentified substances.

Note. Recognized by the fruticose thallus and the pre-
sence of an elastic central cord in the medulla (seen
by stretching a branch). Usnea species in the Nordic
countries are mostly corticolous, frequently lignico-
lous, more rarely saxicolous. Most species have a
more or less southern distribution in the Nordic re-
gion. Four species, U. cornuta, U. flammea, U. fragi-
lescens, and U. silesiaca have a pronounced oceanic
distribution. Recent DNA-investigations clearly show
that the earlier segregates Dolichousnea, Eumitria
and Neuropogon belong to Usnea (Ohmura & Kanda
2004; Wirtz et al. 20006).

Each species of Usnea accepted here consists of a
distinctive combination of morphological, anatomical
and chemical characters (see also Clerc 1998). Ho-
wever, quite often one or more rarely two diagnostic
characters are lacking or are difficult to interpret, es-
pecially when specimens are young or growing in an
extreme locality (for example an area with high in-
solation, strong winds, or very high humidity), when
they are infected by a lichenicolous fungus or when
they are necrotic (for instance specimens collected on
the ground).

Maps: stars indicate material not seen by the author.

Important characters

Thallus

There are different habits in Usnea: 1. erect type:
short diverging branches, 2. subpendent type: some
branches might be longer and hanging, but remain di-
vergent; 3. pendent type: branches are long and hang-
ing downwards, running parallel to each other (see
Ohmura 2001, Fig 1).
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Ramification types

Although sometimes indistinct, the branching type is
important for the identification of some species. There
are three main type of branching among species from
the Nordic countries: (1) the sympodial or anisotomic-
dichotomic type (Fig. 1a), where a main branch runs
through to the apex (with U. cornuta as a typical ex-
ample); (2) the isotomic-dichotomic type (Fig. lb),
where a short basal part divides into two main branches
of + equal diameter, the latter dividing themselves the
same way and so one (with U. florida as a typical ex-
ample); (3) the filamentose type (Fig. 1¢), where a short
and thin, almost indistinct main branch divides at once,
producing secondary branches of almost equal diame-
ter that elongate into cylindrical type branches that run
parallel to each other (with U. cylindrica and U. longis-
sima as the only examples from the Nordic countries).

Basal part

The pigmentation of the basal part close to the hold-fast
(point of fixation of the thallus to the substrate) is diag-
nostic for most species. It is concolorous or paler than
the main branches, yellowish to reddish or jet black.
Saxicolous species exhibit a special kind of holdfast
that seems to proliferate horizontally on the surface of
the substrate, with numerous branches growing verti-
cally and tightly appressed. This kind of basal part is
called a proliferating holdfast and has been described
for neuropogonoid species (Walker 1985, Fig. 20) or
for other saxicolous species of the genus Usnea (Rod-
riguez et al., in press).

Branches

The branch morphology is a fundamental character for
the circumpscription of Usnea species. 1. The general
shape of a branch from the base to the apex might be
tapering, irregular, cylindrical or fusiform. When cy-
lindrical the diameter of the branch remains the same
along most of the length of the branch, tapering only
at the apices (Fig. 2a). When tapering the diameter of
the branch + gradually decreases from the basal part
towards the apex (Fig. 2b). When irregular the diameter
of the branch varies irregularly along the length of the
branch (Fig. 2c). When fusiform swollen + at middle
part and tapering towards each end like a spindle (Fig.
2d). 2. The shape in cross-section can be terete, i.e.
+ circular (Fig. 5a), obtuse-angled, i.e. angular with
rounded angles (Fig. 5b), ridged or acute-angled, i.e.
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angular sharp angles (ridges) (Fig. 5¢), alate, i.e. stron-
gly angular with “wing-like” protuberances (Fig. 5d)
or flattened (Fig. Se). 3. The branches are + distinctly
partitioned into segments. Segments are cylindrical,
i.e. of the same diameter overall (Fig. 4a) or slightly to
distinctly swollen, i.e. larger in the middle and thinner
at both ends, giving a + sausage-like appeareance to
the branches (Fig. 4b). 4. At ramification points the
branches might be + constricted (Fig. 3b), not constric-
ted, i.e. cylindrical (Fig. 3a), broadened or trapeziform
(Fig. 3c). This character seems to be an important phy-
logenetic marker, delimitating groups at the subgeneric
level, clearly separating for instance the U. cornuta-
fragilescens group (branches constricted) from the U.
forida group (branches not constricted).

Foveoles and transverse furrows

Segments can be deformed by the depressions in the
surface of the cortex such as foveoles (circular depres-
sions) or transverse furrows (transverse depres-sions)
(Fig. 5b).

Papillae, tuberucles, fibrils and fibercules

Papillae are small cortical outgrowths without medulla
or algae inside. They are cylindrical (taller than broad),
verrucose (+ equally broad as tall) or hemisphaerical
(short, broader than tall, often inapparent) (Ohmura
2001, Fig. 7). Tuberucles are cortical outgrowths usu-
ally larger than papillae, with medulla and algae inside,
often eroded at their tips and then producing soralia.
Fibrils are short, branch-like appendages with a central
axis not attached to the central cord as in lateral bran-
ches; short fibrils (1-2 mm long) are spinulous; fibrils
can be considered as a special kind of diaspores. Fi-
bercules are scars left when fibrils are shed; they often
produce soralia (Clerc & Herrera-Campos 1997).

Pseudocyphellae

In Usnea this term is used only for small, whitish, often
thin and elongate, + fusiform breaks in the cortex that
never produce soralia at a later stage of their ontogeny.
The starting point of a soralia is de facto a pseudocyp-
hella but is called ”juvenile soralia” in Usnea to distin-
guish them from the pseudocyphellae as defined above.
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Fig. 1-5.

la. Ramification of the anisotomic-dichotomic or sympodial type (U. cornuta). 1b. Ramification of the isoto-
mic-dichotomic type (U. glabrescens). 1c. Ramification of the filamentose type (U. longissima).

2a. Branch cylindrical (U. longissima). 2b. Branch tapering (U. subfloridana). 2c. Branch irregular (U. lappo-
nica). 2d. Branch fusiform (U. fragilescens).

3a. Branch not constricted or cylindrical at ramification point (U. subfloridana). 3b. Branch constricted at rami-
fication point (U. cornuta). 3c. Branch broadened or trapeziform at ramification point.

4a. Segments cylindrical (U. subfloridana). 4b. Segment swollen (U. fragilescens).

Sa. Segment terete in cross-section (U. cylindrica) 5b. Segment obtuse-angled in cross-section (U. hirta). Sc.
Segment ridged or acute-angled in cross-section (U. barbata). 5d. Segment alate in cross-section. Se. Segment
flattened in cross-section (U. longissima).
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Soralia, isidiomorphs and isidiofibrils

The morphology of the soralia is a very important
character at species level in the genus Usnea, see
Clerc (1987) and Ohmura (2001), but a less important
character at the phylogenetic level with the occurence
of many convergences. The presence or absence of
isidiomorphs is a very important diagnostic character.
Isidiomorphs are + short and thin “isidia-like” struc-
tures occurring commonly in bundles (rarely singly)
in the soralia (Clerc & Herrera-Campos 1997, Clerc
1998). Isidiofibrils are isidiomorphs that develop an
axis during their growth in the soralia, so that they
look morphologically like short fibrils (Truong et al.
in press). There are no true isidia in Usnea.

Cortex, medulla and axis

The morphology and thickness of the cortex, the med-
ulla and the axis provide useful characters. The ob-
servation of these structures needs to be done with a
dissecting microscope at 40x magnification on a short
longitudinal section (razor blade needed!) through
the center of the axis, in the largest part of the largest
branch of the thallus. Measurements (CMA values) in
the species descriptions are given as percentages of
the whole width of the measured branch (Clerc 1987).
The cortex is mat or shiny like broken glass, thin (<6
%), moderately thin (6—8 %), moderately thick (8—10
%) or thick (>10 %). The medulla is lax (individual
hyphae visible and separated), dense (hyphae agglu-
tinated but remaining + individually visible) or com-
pact (hyphae adgluti-nated not visible individually),
thin (<18 %), moderately thin (18-23 %), modera-
tely thick (23—28 %) or thick (>28 %). The axis is
solid, more rarely fistulose in the basal part of large
branches, thin (<30 %), moderately thin (30—40 %),
moderately thick (40—50 %) or thick (>50 %). It is
useful to calculate the ratio axis/medulla (A/M) for
each species.

The key

This key takes into account the variability observed
on the specimens collected in the Nordic countries. It
may not be usable for specimens collected elsewhere
in Europe. It often happens that one or more rarely
two morphological diagnostic characters are lacking,
or not well developed and then not interpretable, es-
pecially when specimens are too young or growing
under extreme environmental conditions (for instance

strong winds, high insolation or very high humidity)
or if they are infected by a lichenicolous fungus (indu-
cing for example abnormal development of soralia) or
when they are necrotic (reddish colour in specimens
collected on the ground). When such difficulties are
encountered, chemistry should be investigated with
TLC and possibly specialists should be consulted.
CMA values given are standard deviations around the
middle values. Minimal and maximal values are not
indicated.

The key

1. Cortex of main branches soon disintegrating leaving
rough patches of white medulla; thallus pendent, very
long, to 2—3 m; draping over horizontal branches; rami-
fications of the filamentose type; central axis very thick
(68786090 cveveveieeieeiieieieeeeeeee 13. U. longissima

— Main branches fully corticate; thallus shrubby to pendu-
lous but not exceeding 60 cm; ramifications of various
types; central axis thinner (13—65%).....c.c.ccccceevrrueuenne 2

2. Branches with black and yellow annulations, especially
in terminal parts.........ccccceeveverereennnne 15. U. sphacelata

— Branches lacking black and yellow annulations; mainly
corticolous, rarely saXiCOlous ..........cceeverueruerierrereenneenens 3

3. Medulla and axis C+ yellow, CK+ orange, with a
reddish-pink pigment, sometimes very faint and hard-
ly visible. Mature soralia at least larger than half the
diameter of the branch, well delimited and + regularly
outlined, not coalescing, stipitate, developing on top of
tuberucles; pigment pink, sometimes inconspicuous;

medulla K=, PD—.....cccoooviviiiiieiece, 2. U. ceratina
— Medulla and axis C—, CK— without a reddish-pink pig-
INENE 1.ttt et ettt et eeteeeteesteesbeeeseebeesseenseerseesaeeseans 4

4. Soralia absent; with apothecia numerous or when ab-
sent, then with nodule-like Pycnidia often numerous on
terminal branches........c.ooeecinvecennccninncceneeene 5

— Soralia usually present; Apothecia absent or few (Pycni-
dia ADSENL)..veieieiieiieieieieteee e 6

5. Basal part pale, never black pigmented; main branches
usually + obtuse-angled or ridged, with small transverse
furrows or foveoles; branches smooth, without papil-
lae and tuberucles, with numerous irregularly crowded
isidiomorphs and isidiofibrils; Apothecia few to nu-
merous; thallus limp and flaccid when wet; cortex thin
(3—7%); medulla moderately large (27-33%), lax, often
LigniColoUS ...ocvveveeeienieieieiceeeeeeeeeeenne 11. U. hirta

— Basal part always jet black pigmented; main branches
terete in section, never with foveoles or transverse fur-
rows; branches rough, with papillae and/or tuberucles,
without isidiomorph-like spinules; Apothecia frequent,
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usually numerous, very rarely absent; thallus usually
stiff when wet; cortex thick (9—12%); medulla usually
thin (11-20%), dense to compact............... 7. U. florida

Lateral branches constricted at their point of attach-
ment or fusiform; cortex mostly thin (3—7%) and shiny
in longitudinal section (U flammea excepted); medulla
mostly thick (28—38%) and lax (U. flammea excepted)

Lateral branches not constricted at their point of attach-
ment nor fusiform; cortex and medulla various.......... 11

Medulla PD+ red orange and K— or K+ brownish-
yellow (protocetraric acid present as main substance);
terminal branches with broad soralia, larger than half
the diameter of the branch, stipitate to excavate; papil-
lae absent or rare; medulla moderately thick to thick
(29-38%) and lax; cortex thin (3—7%) and glossy in
longitudinal section............cceecveirveeennnne 9. U. glabrata
Medulla not at the same time PD+ red orange and K—
(protocetraric acid absent or present only as accessory
substance); soralia large or punctiform; papillae absent
or present; medulla and cortex various..........c..cceeueenee. 8

Cortex mat (longitudinal section); basal part conco-
lorous with branches or paler, usually with numerous
pale annular cracks, especially near the holdfast; rami-
fications of the isotomic-dichotomous type; soralia ir-
regular in shape, enlarged to half the diameter of the
branch when mature, usually with numerous isidio-
morphs when mature; central axis + thick (30—-49%),
medulla + thin (17-28%)....cccceceverenennen. 6. U. flammea

Cortex glossy (longitudinal section); basal part jet black
pigmented or not, usually without conspicuous pale
annular cracks; ramifications distinctly of the sympo-
dial type; soralia punctiform to enlarged when mature,
irregular in shape or circular, with or without isidio-
morphs; central axis + thin (16—33%), medulla =+ thick
(27738%0) ettt e 9

Isidiomorphs absent (not to be confounded with small
spinules growing at the edge of the soralia); papillae ab-
sent or few; soralia large, irregular in shape, stipitate to
distinctly excavate, often becoming confluent

................................................................. 9. U. glabrata

Isidiomorphs usually present (at least on a few soralia
but might be absent on old herbarium specimens); pa-
pillae always present, usually numerous; soralia puncti-
form or large but then + regular and + circular in shape,
plane to + tuberculate, never excavate........c......cco..... 10

Soralia mainly covering the terminal branches (last
third of the thallus length), minute and crowded (30—50
soralia/mm?), often becoming confluent and then loo-
king like a single large soralium (cfr. single soralia), ir-

11.

12.

13.

15.

16.
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regular in shape, + level with the cortex, usually without
margin, arising mostly directly on the cortex, rarely
efflorescent-excrescent; isidiomorphs rarely numerous;
fibrils usually numerous............c.cccoeeeenee 3. U. cornuta

Soralia numerous on primary and terminal branches,
usually not crowded but widely spaced (15-25 soralia/
mm?), rarely becoming confluent, larger than half the
diameter of the branch when mature, mostly rounded, +
plane, usually with a distinct margin, often efflorescent-
excrescent; isidiomorphs often conspicuous and nume-
rous; fibrils few ........cccevevincncncnne 8. U. fragilescens

Mature soralia strongly excavate, often open to the cen-
tral axis when well developed, never with isidiomorphs,
but short fibrils (spinules) may be present at the edge of
the SOTaliA.......eveeiiieicieiicceeece e 12

Mature soralia stipitate or level with the cortex to slight-
ly excavate, never strongly excavate and open to the
central axis, with or without isidiomorphs ................. 13

Branches irregular, often + deformed and/or foveolate,
often with depressions in the cortex, sometimes irre-
gularly swollen; ramifications anisotomic-dichotomic;
base pale or blackened; cortex moderately thin (5-8%);
medulla moderately thick (21-30%), dense to lax; axis
moderately thin (28—43%).......cccon..... 12. U. lapponica

Branches cylindrical, never swollen, without foveoles
or transverse furrows; ramifications mostly isotomic-
dichotomic; base distinctly blackened; cortex modera-
tely thick to thick (8-12%); medulla thin (13-23%),
dense to compact; axis moderately thick (36—52%)
(U. fulvoreagens morphotype).......... 10. U. glabrescens

Thallus erect to subpendulous, to 15 cm long; branches
mostly diverging along their entire length.................. 14

Thallus pendulous, to 60 cm long when mature; bran-
ches parallel along most of their length...................... 23

. Soralia minute, smaller than or to half the diameter of

the branch(cft. single soralia and not coalescing minute
soralia forming extensive larger soralia-like structures);
basal part black pigmented or NOt.........cccevverreerrenennenn 15
Soralia large, wider than half the diameter of the branch;
basal part distinctly black ..........ccceovevieveniniiiiieinen. 19

Basal part not black, concolorous with branches or

Basal part distinctly black over 1-10 mm

Main branches typically + obtuse-angled or ridged in
section and irregular, often with foveoles or transversal
furrows; basal part without conspicuous annulations;
papillae absent; branches irregularly covered with +
isolated and diffuse isidiomorphs and isidiofibrils; sora-
lia minute, smaller than half the diameter of the branch,
even with the cortex, sometimes abundant and covering
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17.

18.

20.
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the surface of terminal branches when isidiomorphs and
isidiofibrils are shed; cortex thin (3—7%) and shiny in
longitudinal section; medulla thick (27-33%)

..................................................................... 11. U. hirta

Main branches terete, tapering, without foveoles or
transverse furrows; basal part often with conspicuous
annulations and everted medulla; papillae few and in-
apparent to numerous; isidiomorphs, when present, in
bundles inside the soralia; soralia punctiform to enlar-
ged, even to stipitate; cortex mostly thicker (6—14%);
medulla dense to compact, thin to moderately thick
(T729%0) e 6. U. flammea

Main branches + irregular; terminal branches mostly
anisotomic-dichotomic, not tapering but similar in dia-
meter over their entire length, often sinuose, not all of
the same length; isidiomorphs frequent and often long
(U. diplotypus morphotype)................... 5. U. dasypoga

Main branches tapering; terminal branches mostly iso-
tomic-dichotomic, tapering, usually not sinuose, all of
+ the same length; isidiomorphs rare to frequent, short;
chemistry diverse, always; corticolous.............coc..... 18

Medulla K+ yellow turning red, PD+ orangish-yellow
(salazinic acid); central axis thick (50—-62%). Medulla
thin (9—13%) with a ratio axis/medulla varying between
3 and 10; basal black pigmentation often well develo-
ped on 5—10 mm with numerous annular cracks (6—9/5
mm); isidiomorphs rare (morphotype with badly deve-
loped, punctiform soralia)...................... 14. U. silesiaca

Medulla K+ intense yellow turning slowly orange, PD+
orange (thamnolic acid) or K—, PD— (squamatic acid);
central axis moderately thick (35-55%) and medulla
moderately thin (11-21%), with a ration axis/medulla
varying between 2 and 5 with fewer annular cracks
(3—6/5 mm); soralia punctiform, of irregular shape, usu-
ally with conspicuous and numerous isidiomorphs

......................................................... 16. U. subfloridana

. Main branches irregular, uneven in thickness, usually

with foveoles or transverse furrows; ramifications most-
ly of the anisotomic-dichotomous type; isidiomorphs
few, only on young soralia or absent; papillae thick and
verrucose, usually numerous especially on main bran-
CRES i 17. U. substerilis

Main branches tapering, without foveoles or transverse
furrows; ramifications mostly isotomic-dichotomic; isi-
diomorphs numerous to absent.............ccccceeveveuiennnnee 20
Basal part concolorous with branches or paler, never
distinctly blackened, with numerous and conspicuous
annulations; papillae sparse or absent; lobaric acid often
PIESENL ..ottt 6. U. flammea

Basal part distinctly jet black; lobaric acid absent .....21

21.

22.

23.

24.

Isidiomorphs absent; soralia plane to slightly stipitate,
regularly shaped and distinctly rounded when mature or
becoming strongly excavate with age; basal part often
with small but distinct longitudinal cracks as seen at
40x magnification; stictic and/or norstictic acids usually
PIESENL ettt 10. U. glabrescens

Isidiomorphs present, few to numerous, rarely absent;
soralia mostly irregular, rarely distinctly rounded; basal
part with or without longitudinal cracks as seen at 40x
magnification; stictic and norstictic acids absent ....... 22

Basal part with small but distinct longitudinal cracks
as seen at 40x magnification and few annular cracks;
mature soralia usually longitudinally streched, beco-
ming excavate with age; isidiomorphs few and incon-
spicuous; barbatic acid mostly present

............................................................ 18. U. wasmuthii

Basal part without small longitudinal cracks as seen at
40% magnification (not to be confounded with some re-
ticulation of the blackened cortex of the basal part); ma-
ture soralia not longitudinally streched but enlarging +
transversally or + of regular shape and rounded, remain-
ing superficial to slightly excavate, rarely deeply exca-
vate; isidiomorphs few to numerous and conspicuous;
barbatic always absent [U. silesiaca and U. subflorida-
na (morphotype with large and + concave soralia)]...18

Cortex thin (4—7%); medulla moderately thick to thick
(24-33%), lax to dense; ratio A/M varying between 0.9
and 1.5; branches usually strongly irregular with the lar-
gest diameter not at the basal part; segments cylindrical
or + flattened or slightly swollen to sausage-like, often
obtuse-angled or ridged, with foveoles or transverse fur-
rows; basal part blackened or not; soralia punctiform,
+ plane or slightly stipitate; papillae rare to numerous,
verrucose to cylindrical ...........ccoceeveeeenee 1. U. barbata

Cortex moderately thick to thick (8—14%); medulla thin
to moderately thin (12—22%), dense to compact; ratio
A/M varying between 1.2 and 5; branches tapering or
irregular but then with largest diameter situated close to
the basal part; segments cylindrical or slightly swollen,
without foveoles or transverse furrows, + terete; basal
part always black pigmented; papillae verrucose....... 24

Ramifications filamentose; main branches thin (<1 mm)
difficult to observe, almost indistinct, at once dividing
into a system of thin secondary branches that are almost
of the same diameter (around 0.5 mm) over most of
their length and running parallel to each other; segments
strictly cylindrical; basal part with numerous and dis-
tinct annular cracks; branches often irregularly greyish-
blackish pigmented; soralia distinctly stipitate, arising
on top of fibercules; papillae verrucose; fibrils slender
when mature, often numerous in a fish-bone like arrang-
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ement, or few when shed (then fibercules and soralia
NUIMETOUS ) -.evvevevenrenreeeseeseeseeeneeneeneeneens 4. U. cylindrica

— Ramifications isotomic-dichotomic or anisotomic-
dichotomic; main branches thick (>1 mm) and distinct,
tapering or slightly irregular; segments cylindrical or
slightly swollen in their middle part; secondary bran-
ches not all of the same diameter, tapering or cylin-
drical; basal part with or without conspicuous annular
cracks; soralia plane to slightly stipitate, arising ad ini-
tio on the cortex or on top of fibercules; papillae ver-
rucose or cylindrical; fibrils few to numerous, spinulous
10 SIENET ... 25

25. Medulla K+ yellow turning red, PD+ orangish-yellow
(salazinic acid); ramifications usually anisotomic-
dichotomic; main branches + irregular; segments often
slightly swollen in their middle part; secondary bran-
ches slightly irregular and mostly of equal thickness
over most of their length, usually with numerous and
conspicuous, short to 5 mm long fibrils arising at right-
angles from the branches, + regularly distributed along
their entire length in a fishbone like arrangement or not
............................................................... 5. U. dasypoga

— Medulla K+ intense yellow turning slowly orange, PD+
orange (thamnolic acid) or K—, PD- (squamatic acid);
ramifications usually of the isotomic-dichotomic; main
branches tapering; segments cylindrical;, secondary
branches distinctly tapering; fibrils few, not conspi-
cuous, irregularly distributed along the branches (rare
pendent morphotype)........ccoeveevenenne 16. U. subfloridana

1. Usnea barbata (L.) F.H.Wigg.

Primit. F1. Holsat.: 91 (1780). — Lichen barbatus L., Sp. P
2: 1155 (1753). — Tyek: Icon in Dillenius, Hist. Musc.: t.
12, f. 6, r (1742), right-hand specimen (lectotype, Jorgensen
et al., Bot. J. Linn. Soc. 115: 372 (1994); Sweden, Vist-
manland, Kila, SO om Granmuren, 1962 Nordin 1449 (UPS
epitype, Jorgensen et al., Bot. J. Linn. Soc. 115: 372, 1994).

Syn. Usnea chaetophora sensu auct. p.p., Usnea esthonica
Résénen, Usnea graciosa Motyka, Usnea leucosticta Vain.,
Usnea pendulina Motyka, Usnea prostrata Vain. ex Rési-
nen, Usnea rugulosa Vain., Usnea scabrata Nyl., Usnea
scrobiculata Motyka.

F: partanaava N: grovstry S: gropig skédgglav
Red-listed in: N S

Literature: Articus, Svensk Bot. Tidskr. 94: 83, 92-93
(2000); Arup et al., Skyddsvérda lavar i SV Sverige: 254—
255 (1997); Carlin & Swahn, Svensk Bot. Tidskr. 71: 94
(1977); Clerc in Naah et al. 2007: 329 (as U. scabrata); Ha-
lonen et al., 1998: 5556 (as U. scabrata); Herrera-Campos

et al., Bryologist 101: 325 (1998) (as U. scabrata); Hinds
& Hinds 2007: 504 (as U. scabrata); Krog et al. 1994: 301;
Thor & Arvidsson, Rodlistade lavar i Sverige: 509 (1999);
Torra & Randlane 2007: 424-425; Randlane et al. 2009:
440-441.

Figs: Articus 2000: 92; Halonen et al. 1998: 39; Herrera-
Campos et al. 1998: 307 (Fig. 5f); Krog et al. 1994: 301.

THALLus pendent, to 30 cm long, rarely 60 cm, with
branches running parallel, sometimes prostrate with
branches + divergent; ramifications sympodial, with
distinct main branches throughout most of the length
of the thallus, with thickest part of branches not
close to the basal part. Base pale brownish or black-
ish. Branches often distinctly irregular; secondary
branches not narrowed at their point of attachment.
Segments distinct, cylindrical to + swollen, terete to
obtuse-angled to ridged, with foveoles or transverse
furrows. Papillae scarce to numerous, small and in-
apparent to verrucose or cylindrical. Tuberucles few
to numerous, eroded or not. Fibrils 2—5 mm long; fi-
bercules few to numerous. Soralia punctiform, rarely
enlarging, not larger than half the branch diameter, of
irregular outline, flat or distinctly stipitate, developing
on the cortex ad initio or at the top of fibercules or
eroded tuberucles; isidiomorphs scarce to numerous;
isidiofibrils absent to numerous. Cortex thin (4—7%),
mat to = shiny; medulla lax to dense, moderately thick
(24-33%); axis moderately thin (24—38%); A/M =
0.7—1.5. AprotHECIA rarely present. PycNipia not ob-
served.

Chemistry. Medulla C—, K+ yellow then reddish-
orange, PD+ orange (salazinic acid) or C—, K, PD-
(no secondary substances by TLC).

Habitat. Corticolous, mainly confined to Picea in the
Nordic region, very common for instance on Larix in
the Alps.

Distribution. Rare or
scattered, probably much
decreased in recent times.
D: @Jy Sje Bm. F: U
EH PK PeP Ks. N: Of Ak
He Op Te AA Ro Ho SF
ST NT SNo NNo S: Bl Gtl
Sml HI Bh Dis Vg Og Nrk
Srm Vim Vsm Upl DIr
Gst Hls Mpd Ang Hrj Jmt

Usnea barbata
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Vb Nb AsL LuL TL. The world distribution is poorly
known because of confusion with other species.

Note. Characterised by its pendent thallus, the stron-
gly sympodial ramification, the distinctly irregular
branches with slightly to strongly inflated segments,
the thin cortex, and the rather large and dense to lax
medulla. It differs from both U. dasypoga and U. cy-
lindrica by the much thinner cortex, the strongly ir-
regular branches and the distinctly inflated segments;
see also under U. cylindrica. Usnea barbata is related
to U. lapponica, U. substerilis and to the U. interme-
dia group.

2. Usnea ceratina Ach.

Lichenogr. Universalis: 610 (1810). — Type: [Poland] Sile-
sia, Mosig (H-ACH 1890 lectotype, Ohmura, J. Hattori Bot.
Lab. 90: 38, 2001).

S: knélig skdgglav
Red-listed in: S

Literature: Almborn, Bot. Not., suppl., 1(2): 206 (1948);
Articus, Svensk Bot. Tidskr. 94: 94 (2000); Arup et al.,
Skyddsvirda lavar i sydvéstra Sverige: 255 (1996); Brodo
et al. 2001: 715; Carlin & Swahn, Svensk Bot. Tidskr. 71:
93 (1977); Clerc 2007: 312—-313; Fos & Clerc 2000a: 74;
Halonen et al., 1998: 46; Herrera-Campos et al., Bryologist
101: 317 (1998); Hinds & Hinds 2007: 493; James et al. in
Smith et al., The lichens of Great Britain and Ireland: 922
(2009); Ohmura 2001: 38; Randlane et al. 2009: 442; Thor
& Arvidsson, Rodlistade lavar i Sverige: 510-511 (1999);
Torra & Randlane 2007: 432.

Figs: Brodo et al. 2001: 715; Clerc 2004: 82 (Figs 1-3);
Halonen et al. 1998: 39 (Figs 1 & 6); Herrera-Campos et al.
1998: 309 (Fig. 6); Randlane et al. 2009: 427.

TraLLus short and erect to long and pendent, to 30 cm
long, usually coarse and stiff; ramifications sympo-
dial or isotomic-dichotomic, with divergent to parallel
branches. Base not blackened, often with a brownish-
orange pigment. Main branches cylindrical to irregu-
lar, secondary branches not narrowed at their point of
attachment to the main stems. Segments cylindrical
to + sausage-like, terete to + angular, usually without
foveoles or transverse furrows. Papillae low and inap-
parent to verrucose, sparse; tuberucles conspicuously
raised, at first eroded and white at tip, then bursting
to form ulcerose soralia, sparse to numerous; fibercu-
les absent; fibrils spinulous, to 2—5 mm long, few to
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numerous. Soralia punctiform to larger than half the
branch diameter, stipitate, flat to convex or frequently
capitate, arising mainly on tuberucles, nearly absent
to numerous, sometimes completely covering the api-
ces; isidiomorphs tufted on soralia, few to numerous.
Cortex moderately thin to moderately thick (6—10%),
shiny in longitudinal section; medulla moderately
thin (18—25%), dense to compact; + irregularly pink
pigmented, sometimes not pigmented at all; axis mo-
derately thin to moderately thick (31-48%); A/M =
1.1-2.7. ApoTHECIA uncommon. PycNipia not observed.

Chemistry. Medulla C+ yellow, KC+ yellow-orange,
K- and PD- (barbatic and diffractaic acids).

Habitat. Corticolous on Fagus.

Distribution. Widely
distributed in boreal and
temperate areas of the
Northern Hemisphere. It
was found only once in
the Nordic countries and
is now considered extinct.
S: (BD).

Note. The pale base,
the stiff and often ro-
bust thallus, the eroded
tuberucles, the stipitate soralia, the shiny cortex in
longitudinal section combined with the rose coloured
medulla (pigmentation sometimes absent or not vi-
sible!) and the axis with a C+ yellow reaction (the
only Usnea species with this reaction in the Nordic
countries) are distinguishing characters for U. cera-
tina.

Usnea ceratina

3. Usnea cornuta Korb.

Parerga Lichenol.: 2 (1865). — Tyre: [Germany] Hercyniae
[Harz], prope Blankenburg, Regenstein, Hampe in Koerber:
Lich. Sel. Germ. exs. no. 181 (L lectotype, Clerc, Nord. J.
Bot. 7: 487, 1987)

Syn. Usnea constrictula Stitt., Usnea inflata (Duby) Mo-
tyka, Usnea intexta Stirt.

N: hornstry
Red-listed in: N

Literature: Brodo et al., Lich. North America: 715-716
(2001); Clerc in Nash et al. 2007: 313—314; Clerc 2006:
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194—-196; Clerc 1987a: 487489, 491; Fos & Clerc 2000a:
74; Halonen et al., 1998: 47-48; Herrera-Campos et al.,
Bryologist 104: 251 (2001); Hinds & Hinds 2007: 493—494;
James et al. in Smith et al., The lichens of Great Britain and
Ireland: 923 (2009); Jorgensen, Symb. Bot. Ups. 31(3): 305
(1996); Krog et al. 1994: 302; Tensberg et al., Sommerfeltia
23:198-201 (1996).

Figs: Brodo et al. 2001: 716; Clerc 1987: 484 (Figs 15B,
20B,C & 24); Clerc 1987b: 101 (Fig. 1C); Herrera-Campos
et al. 2001: 240 (Fig. 4), 242 (Fig. 7); Holien & Tensberg
2006: 66; Krog et al. 1994: 302.

TraALLUS fruticose, short, usually small and erect, to
7 c¢m long, forming small tufts; ramifications usually
of the sympodial type, with divergent branches. Base
black or not. Main branches tapering or fusiform; se-
condary branches distinctly narrowed at their point
of attachment to the main stems; terminal branches
at right angles to the secondary branches. Segments
distinct, cylindrical to clearly inflated and sausage-
like, terete. Papillaec and tuberucles verrucose, few
to numerous; fibercules absent; fibrils short (<3 mm
long) and spinulous, few to numerous. Soralia typical-
ly minute (50—200 pm), smaller than half the branch
diameter, looking like small pseudocyphellae, often
becoming confluent, then resembling a single large
soralium, of irregular outline, flat, arising mainly on
the cortex ad initio, usually numerous on secondary
and terminal branches; isidiomorphs numerous at the
beginning but often absent on mature soralia. Cortex
thin to moderately thin (5-7%), shiny in longitudinal
section; medulla thick (27-37%) lax to dense, white;
axis thin (18-32%) sometimes slightly orange pig-
mented; A/M = 0.4—1.2. ApoTHECIA and PYCNIDIA not
observed.

Chemistry. Medulla C—, K+ yellow turning reddish-
orange, PD+ yellow turning orangish-yellow (stictic,
norstictic, + salazinic acids) or C—, K+ yellow turn-
ing blood red, PD+ yellow turning orangish-red (sala-
zinic, + protocetraric acids).

Habitat. Corticolous, rarely saxicolous, in oceanic
forests.

Distribution. A very limited distribution in the Nordic
countries, only occurring along the Norwegian coast
from Vest-Agder to Hordaland, where it is locally
abundant, especially on Pinus. N: V4 Ro Ho. Known
from oceanic to suboceanic localities in Europe espe-

cially in the western part
including the British Is-
les, as well as from Ma-
caronesia, eastern and
western North America,
south America, Japan
and Australia.

Note. The shrubby habit,
the constricted branches
at ramification points,
combined with the pre-
sence of the numerous,
typical punctiform soralia with isidiomorphs, the thin
and shiny cortex, and the large and lax medulla are ty-
pical features of Usnea cornuta. 1t might be confused
with U. fragilescens and U. glabrata, the two other
species with branches distinctly constricted at their
ramification points. Both the latter species have lar-
ger, often & concave soralia, that are often concave, +
deeply excavate, and without isidiomorphs, in U. gla-
brata, and superficial and circular with isidiomorphs
in U. fragilescens. Another similar species, U. flam-
mea has a mat cortex in longitudinal section, a pale
and distinctly annulated base, a thinner medulla and
a thicker axis.

Usnea cornuta

4. Usnea cylindrica P.Clerc

Nordic Lichen Flora 4: 141 (2011). — Type: Sweden, Sma-
land, Norra Hestra par., Kyrkebol, 1938 Stenholm (UPS
holotype).

Syn. Usnea chaetophora sensu auct. p.p.
Figs: Holien & Tensberg 2006: 69.

TuaLLus pendent, to 50 cm long; ramifications + of
the filamentose, usually with a narrow in its shape,
with strongly parallel branches that are + isodiametric.
Base black, with distinct annulations. Main branches
short and inconspicuous, cylindrical to tapering, of-
ten darker coloured, soon divided by further dichoto-
mies into secondary branches that elongate uniformly
and are distinctly cylindrical (not tapering), parallel
to each other, mostly even in thickness (in average
not thicker than 0.5 mm) and branching sympodially,
not narrowed at their point of attachment to the main
stems; segments distinctly cylindrical and terete, wit-
hout foveoles or transverse furrows. Papillae indis-
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tinct to verrucose, absent to few; tuberucles absent;
fibercules numerous, sorediate; fibrils 3—7 mm long,
slender, usually numerous, covering the entire length
of the secondary branches in a fishbone-like arrange-
ment. Soralia punctiform or enlarging, as large or lar-
ger than half the branch diameter, of regular outline,
distinctly stipitate, flat to capitate, arising on the top
of fibercules left when fibrils are shed; isidiomorphs
usually frequent. Cortex thick (9—16%), mat in longi-
tudinal section; medulla rather thin (10—19%) dense
to compact, white; axis thick (38—54%). APOTHECIA
rare, mostly lateral. Pycnipia not observed.

Chemistry. Medulla C—, K+ yellow turning blood red,
PD+ yellow turning orangish-red (salazinic, + proto-
cetraric acids).

Habitat. A corticolous species, occurring mainly on
Picea in the Nordic countries.

Distribution. Seems to be
an uncommon species in
the Nordic countries. F:
PH KP. N: Ak He Op Te
Ro NT. S: SmI Dls Vim
Vsm Upl Mpd Jmt Nb AsL
Lul TL. Distribution out-
side the Nordic countries
is not known yet.

Note. Characterized by
the filamentose ramifi- =
cations, the inconspicuous and short main branches,
and the parallel, cylindrical, evenly thickened (c. 0.5
mm) secondary branches. The closely related U. da-
sypoga has sympodial ramifications, conspicuous and
+ irregular main branches, with + inflated segments
that remain visible over at least the first third of the
thallus, and secondary branches that are slightly but
distinctly irregular. U. barbata has a thinner cortex, a
thicker medulla and a thiner axis, distinctly irregular
main branches and secondary branches with largest
diameter not close to the basal part, and inflated seg-
ments often with foveoles or transverse furrows.

Usnea cylindrica

5. Usnea dasypoga (Ach.) Nyl.

in Norrlin, Meddeland. Soc. Fauna Fl. Fenn. 1: 14 (1876).
— Usnea plicata var dasypoga Ach., Methodus: 312 (1803).
— Type: [Switzerland] Helvetia, Schleicher (H-ACH 1873
lectotype, Clerc, Nordic Lichen Flora 4: 141, 2011).

Syn. Usnea capillaris Motyka, Usnea chaetophora Stirt.,
Usnea diplotypus Vain., Usnea filipendula Stirt., Usnea
saxicola Anders, Usnea sublaxa Vain. ex Motyka, Usnea
subscabrata (Vain.) Motyka

D: almindelig skeeglav F: riippunaava N: hengestry
S: skégglav, klippskigglav.

Red-listed in: S (as U. chaetophora and U. diplotypus)

Literature (as U. diplotypus): Carlin & Swahn, Svensk Bot.
Tidskr. 71: 96 (1977); Halonen et al. 1999: 241; Thor &
Arvidsson, Rodlistade lavar i Sverige: 513 (1999); Torra &
Randlane 2007: 425-426.

Figs (as U. diplotypus): Brodo et al. 2001: 717; Clerc
1987b: 100 (Fig. 1B); Krog et al. 1994: 302; Torra & Rand-
lane 2007: 420.

TrALLUS fruticose, erect, subpendent to pendent, to 50
cm; ramification mainly sympodial, with diver-gent
branches. Basal part black with few to numerous an-
nulations. Main branches, one to several, distinct over
at least half the length of the thallus, with distinct an-
nulations, often with everted medulla and longitudinal
cracks in the cortex, irregular to + tapering, but with
the thickest part close to the base; secondary bran-
ches not narrowed at their point of attachment to the
main stems, distinctly irregular; segments cylindrical
to weakly sausage-like, terete, foveoles or transver-
se furrows absent or few. Papillae few to numerous,
small and almost inapparent to distinct and verrucose;
tuberucles absent; fibercules few to numerous; fibrils
2-3 mm long, irregularly distributed or covering the
entire length of the secondary branches in a fishbone-
like arrangement. Soralia punctiform or enlarging, as
large or larger than half branch diameter, usually of
irregular outline, flat to distinctly stipitate or + capi-
tate, arising on the top of fibercules left when fibrils
are shed or on the cortex ad initio; isidiomorphs few
to numerous, sometimes developing into isidiofibrils.
Cortex thick (9—13%), mat in longitudinal section;
medulla moderately thin (13—22%), dense to compact,
white; axis thick (36—51%); A/M = 1.5—4. APOTHECIA
rare, mostly lateral. PycNipia not observed.

Chemistry. Medulla C—, K+ yellow turning blood red,
KC—, PD+ yellow turning orangish-red (salazinic, +
protocetraric acids) or C+ reddish, KC+ reddish, K—,
PD- (alectorialic acid).

Habitat. Corticolous, common both on coniferous
and deciduous trees or saxicolous on siliceous rocks
in coastal areas.
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Distribution. Seems to occur all over Europe includ-
ing Fennoscandia, where it is the most frequent of the
pendent Usnea-species. Most common in mountain and
inland regions compared with coastal and lowland areas.
D: NJy 9Jy Fyn Sjee Brn. ¥: A V U EH ES EP PS PK
Kn OP PeP Ks. N: Of Ak He Op Bu VfTe AA VA Ro Ho
SF MR ST NT SNo NNo !
Tr: S: Sk Bl Ol Gtl Sml HI
Bh DiIs Vg Og Nrk Srm
Vim Vsm Upl DIr Gst Hls
Mpd Ang Hrj Jmt Vb Nb
AsL LyL LuL. Has a wide
temperate and boreal dist-
ribution in the Northern
Hemisphere. The world
distribution is  poorly
known because of confu-
sion with other species. =

Usnea dasypoga

Note. Characterized by the pendent thallus, the dis-
tinct, + irregular main branches with sympodial ra-
mification type, the slightly to distinctly inflated
segments and the rather thick cortex. The saxicolous
morphotype (U. diplotypus) is shorter and shrubby-
like, probably as a result of the adaptation to the habi-
tat. Usnea chaetophora Stirt. is a phenotype characte-
rized by branches with numerous and short segments
separated by distinct annulations. This morphotype
can be found both in U. barbata and in U. dasypoga.
U. dasypoga is closely related to U. cylindrica (see
under this species for differences).

6. Usnea flammea Stirt.

Scott. Naturalist (Perth) 6: 102 (1881). — Tyre: Madeira,
Funchal, Paine (BM lectotype, Clerc, Nord. J. Bot. 7: 489,
1987).

Syn. Usnea dalmatica Motyka, Usnea rupestris Motyka
N: ringstry
Red-listed in: N

Literature: Clerc 1987a: 489-491, 491; Clerc 2006: 196;
Clerc & May Bryologist 110: 126—128 (2006); Hinds &
Hinds 2007: 496; Fos & Clerc 2000a: 77; James et al. in
Smith et al., The lichens of Great Britain and Ireland: 924
(2009); Jorgensen, Symb. Bot. Ups. 31(3): 305 (1996);
Krog et al. 1994: 303; Randlane et al. 2009: 445; Tensberg
et al., Sommerfeltia 23: 198-201 (1996).

Figs: Clerc 1987: 483, 484, 488; Krog et al. 1994: 303;
Randlane et al. 2009: 431.

THALLUS fruticose, erect to subpendent, to 7 cm long; ra-
mifications usually isotomic-dichotomic at least near the
basal part with divergent branches. Base not blackened,
frequently whithish and + densely divided into segments
by pale annular cracks, often with everted medullary tis-
sue. Main branches tapering, rarely fusiform or + irre-
gular; secondary branches not or only slightly narrowed
at their point of attachment to the main stems. Segments
distinct, cylindrical or rarely slightly sausage-like and
terete. Papillae often absent or scarce, verrucose; tuberu-
cles scarse, sorediate; fibercules absent; fibrils slender,
2—4 mm long, sparse. Soralia punctiform, often enlar-
ging to half the branch diameter or more, of irregular
outline, flat or slightly stipitate, efflorescent, arising on
the cortex ad initio or on top of papillae; isidiomorphs
frequent, fragile and easily abraded. Cortex moderately
thin (6-9%), mat; medulla moderately thin to moderate-
ly thick (17-28%), dense to compact, white; axis mode-
rately thin to moderately thick (30-49%); A/M = 1-2 4.
APOTHECIA and PYCNIDIA not observed.

Chemistry. Medulla C—, K+ yellow turning reddish-
orange, PD+ yellow turning orangish (stictic, norstic-tic,
+ lobaric acids).

Habitat. Mainly on bark, but also found on stone and
wood.

Distribution. Locally abundant along the coast from
Vest-Agder to Hordaland in Norway, especially on Pi-
nus. N: VA Ro Ho. Occurs
in coastal areas of western
Europe, Macaronesia and
western North America.

Note. Among the soredi-
ate species characterized
by the distinct and nu-
merous pale annulations
of the basal part; the +
smooth branches, the la-
teral branches that are not
or only scarcely constric-
ted at their point of attachment, the usually efflorescent
and = large soralia with numerous isidiomorphs, the mat
cortex in longitudinal section and the presence of lobaric
acid (80% of the specimens tested). For differences with
U. cornuta and U. fragilescens, see under these species.

Usnea flammea
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7. Usnea florida (L.) F.H.Wigg.

Primit. Fl. Holsat.: 91 (1780). — Lichen floridus L., Sp. P1. 2:
1156 (1753). — Type: Sweden? (LINN 1273.300 lectotype,
Howe, Bull. Torrey Bot. Club 39: 201, 1912; restricted to
lower specimen by Clerc, Cryptog., Bryol. Lichénol. 5: 341,
1984).

D: storfrugtet skeeglav N: blomsterstry S: blomskégglav
Red-listedin: DN S

Literature: Almborn, Bot. Not., suppl., 1(2): 116-121
(1948); Articus et al., Mycol. Res. 106: 412-418 (2002);
Arup et al., Skyddsvirda lavar i sydvéstra Sverige: 255-256
(1996); Carlin & Swahn, Svensk Bot. Tidskr. 71: 100 (1977);
Clerc, Cryptog., Bryol. Lichénol. 5: 333-360 (1984); Clerc
in Nash et al. 2007: 318; James et al. in Smith et al., The
lichens of Great Britain and Ireland: 925 (2009); Krog et al.
1994: 304; Ohmura 2001: 26; Peterson, Svensk Bot. Tidskr.
42: 288 (1948); Skarpe & Bergstrom, Svensk Bot. Tidskr.
75: 145-146 (1981); Thor & Arvidsson, Rodlistade lavar i
Sverige: 514-515 (1999); Tensberg et al., Sommerfeltia 23:
196-198 (1996).

Figs: Arup et al. 1997: 237; Dobson 2000: 396; Holien &
Tensberg 2006: 66; Moberg & Holmésen 1990: 107; Wirth
1995: 947.

TuaLLus fruticose, erect, to 10 cm long, stiff; rami-
fications usually isotomic-dichotomic with divergent
branches. Base black, often with distinct annulations.
Main branches tapering; secondary branches not nar-
rowed at their point of attachment to the main stems.
Segments + distinct, cylindrical and terete. Papillae
verrucose sparse to numerous; tuberucles and fiber-
cules absent; fibrils 2—4 mm long, slender. Soralia ab-
sent. Cortex thick (9-13%), mat in longitudinal sec-
tion; medulla thin (11-20%), dense to compact; axis
moderately thick (38-54%); A/M = 0.8—6. APOTHECIA
usually numerous, terminal on main branches; disc to
2 cm across. Spores 8.5-11 x 5.5-7 um. PycNIDIA not
observed.

Chemistry. Medulla C—, K+ bright yellow, KC— or
KC+ rose; PD+ yellow-orange (thamnolic, + alec-
torialic, = bourgeanic acids) or C—, K—, KC— or KC+
rose, PD— (squamatic, + alectorialic, = bourgeanic
acids).

Habitat. On deciduous trees in open situations, often
on the trunks and twigs of Acer, Fagus, Fraxinus and
Quercus.

Distribution. Scattered oc-
currences inland in south-
ern Sweden, in Norway
close to the coast from
Akershus to Nordland.
Probably extinct in Den-
mark. D: (DJy) N: Ak
Bu Te AA VA Ro Ho MR.
S: Sk Sml HI Bh Vg Og
Srm Upl. A temperate and
hemiboreal distribution;
locally common on the =

European continent and in the British Isles.

Usnca florida

Note. In the Nordic countries, as in the British Islands,
Usnea florida is the only nonsorediate species with
numerous apothecia. It is closely related to U. dasy-
poga, U. cylindrica, U. glabrescens, U. silesiaca, U.
subfloridana and U. wasmuthii. Articus et al. (2004)
showed that U. florida and U. subfloridana form one
group of intermixed specimens when studied with
molecular markers. However, young species in the
process of speciation might be paraphyletic. For this
reason, these species have been kept separate here.

8. Usnea fragilescens Hav.

in Lynge, Skr. Vidensk. Selsk. Christiania, Math.-Naturvi-
densk. KI. 1921 (7): 230 (1921). — Type: Norway, Horda-
land, Radeen, between Mangenr and Hallandsvand, 1909
Havaas (O lectotype, Clerc, Nord. J. Bot. 7: 491, 1987.

Syn. Usnea fragilescens var. mollis (Vain.) P. Clerc
N: kyststry
Red-listed in: N

Literature: Clerc 1987a: 491-492; Clerc in Nash et al. 2007:
318-319; Halonen et al., 1998: 49—50; Herrera-Campos et
al., Bryologist 104: 253 (2001); James et al. in Smith et al.,
The lichens of Great Britain and Ireland: 925-926 (2009);
Jorgensen, Symb. Bot. Ups. 31: 305 (1996); Ohmura, J. Jap.
Bot 75: 303-307 (2000); Krog et al. 1994: 304; Ohmura
2001: 46-48; Tonsberg et al., Sommerfeltia 23: 198-201
(1996).

Figs: Brodo et al. 2001: 719; Clerc 1987: 483 (figs 7, 10 &
13), 484 (figs 14, 15, 16 & 19). 490 (figs 25 & 26); Clerc
1987b: 100 (Fig. 1F); Dobson 2000: 396; Herrera-Campos
et al. 2001: 244 (Fig. 10).

TraLLUs shrubby, erect to subpendent, to 6 cm long;
sparsely branched and flaccid. Ramifications sympo-
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dial with divergent branches. Base black with sparse
and thin annular cracks lacking everted medullary
tissue. Main branches usually fusiform, more rarely
tapering or irregular; secondary branches narrowed at
their point of attachment to the main stems. Segments
distinct, cylindrical to weakly sausage-like, terete. Pa-
pillae as low subhemispherical bumps, broader than
high, rather inapparent, numerous on main branches
close to basal part; tuberucles and fibercules absent;
fibrils 3—5 mm long, slender, sparse to absent. Soralia
usually larger than half branch diameter when mature,
of circular outline with a well delimited margin; flat
to slightly concave, arising ad initio on the cortex; isi-
diomorphs present on young, small soralia, rarely on
mature ones. Cortex thin (3.5-6.5%), shiny in longitu-
dinal section; medulla thick (28-38%), loose, white;
axis thin (16.5-33%); A/M = 0.4—1. APOTHECIA rare.
Pycnipia not observed.

Chemistry. Medulla C—, K+ yellow turning orange,
PD+ deep yellow; (stictic, = norstictic acids).

Habitat. On deciduous trees, often Pinus, and on
damp siliceous rocks in oceanic areas.

Distribution. Known only
from western Norway in
the Nordic countries. N:
VA Ro Ho. Northwestern
Europe, eastern and wes-
tern North America and
Japan. An extremely ocea-
nic species with a northern
tendancy in its European
distribution pattern.

Usnea fragilescens

Note. This taxon is dis-
tinguished by its large, = circular and plane to slightly
concave soralia with numerous isidiomorphs present
on main and terminal branches, its constricted bran-
ches at ramification points; its glossy and thin cortex
and its black basal part. Usnea cornuta is characte-
rized by dense minute soralia of irregular shape. U.
flammea has a matt cortex in longitudinal section,
soralia of irregular shape and a pale basal part with
distinct annulations.

9. Usnea glabrata (Ach.) Vain.

Ann. Acad. Sci. Fenn., Ser. A, 4(7): 7 (1915). — Usnea pli-
cata var. glabrata Ach., Lichenogr. Universalis: 624 (1810).

— Type: Switzerland (Helvetia), Schleicher 318 (H-ACH
1854A holotype).

Syn. Usnea sorediifera (Arnold) Lynge, non. auct. See Ha-
lonen et al. (1999) for further synonyms.

D: glat skaglav F: kiiltonaava N: dvergstry S:
dvirgskagglav

Red-listed in: N S

Literature: Brodo et al. 2001: 719; Carlin & Swahn, Svensk
Bot. Tidskr. 71: 99 (1977); Clerc in Nash et al. 2007: 320;
Fos & Clerc 2000a: 78; Halonen et al., 1998: 50; Herrera-
Campos et al., Bryologist 104: 254-255 (2001); Hinds &
Hinds 2007: 498; James et al. in Smith et al., The lichens
of Great Britain and Ireland: 926—927 (2009); Myllys, Acta
Bot. Fennica 150: 125-130 (1994); Krog et al. 1994: 304;
Ohmura 2001: 49-50; Randlane et al., Biblioth. Lichenol.
100: 440—441 (2009); Thor & Arvidsson, Rddlistade lavar
i Sverige: 516 (1999); Torra & Randlane 2007: 427-428.

Figs: Brodo et al. 2001: 719; Halonen et al. 1999: 244 (Fig.
4); Herrera-Campos et al. 2001: 244 (Fig. 11); Randlane et
al. 2009: 430; Tdrra & Randlane 2007: 420 (Fig. 1A).

THALLUS fruticose, erect and tufted, small, to 3—5 cm,
rarely larger; ramifications of the sympodial type with
divergent branches. Basal part not blackened. Main
branches tapering on + fusiform, smooth; secondary
branches distinctly narrowed at their point of attach-
ment to the main stems. Segments distinct, cylindrical
to clearly sausage-like, terete to obtuse-angled; foveo-
les or transverse furrows sometimes present. Papillae
absent or sparse and inapparent; tuberucles and fiber-
cules absent; fibrils usually abundant, <3 mm long.
Soralia conspicuous, larger than half the branch dia-
meter, often larger than the branch itself, of irregular
outline, deeply concave to convex-globular and then
efflorescent, at apices numerous; isidiomorphs absent.
Cortex thin (3—5%), shiny in longitudinal section;
medulla thick (29-38%), very loose, white; axis thin
(18-32%); A/M = 0.4—1.2. APOTHECIA rare. PycNIDIA
not observed.

Chemistry. Medulla C—, K— or K+ brownish, KC—,
PD+ red-orange (protocetraric and fumarprotocetra-
ric acids) or C—, K+ yellow turning orange-red, KC—,
PD+ yellow (salazinic, norstictic, + stictic (trace), =
protocetraric (trace) acids).

Habitat. Corticolous in montane forests.
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Distribution. Only in East
Fennoscandia except for
two localities in Horda-
land and Oppland (N).
Rare but perhaps over-
looked in the Nordic
countries. D: NJy Sje
Brn. F: St EH ES PS PK
OP PeP Ks SoL. N: Op
Ho. S: Upl. Circumpolar
in boreal, temperate and
Mediterranean regions of
the Northern Hemisphere.

Usnea glabrata

Note. The single eastern element of the Usnea fra-
gilescens aggregate present in the Nordic countries.
This group is usually characterized by an oceanic dist-
ribution, a thin and shiny cortex, a thin central axis,
a large and lax medulla and rather swollen branches
that are constricted at their ramification points. U. gla-
brata has the same type of soralia as U. lapponica but
it is not closely related to this species. Branches of the
latter species are not constricted at their ramification
points, the cortex is thicker and mat and the medulla
is thinner, and dense to compact. Morphotypes of U.
glabrescens with excavate soralia have non constric-
ted lateral branches at the ramification points, a much
thicker cortex, and a much thinner and compact med-
ulla.

10. Usnea glabrescens (Nyl. ex Vain.)
Vain. ex Risdnen

Luonnon Ystavd 23:9 (1919) — Usnea barbata var. glabres-
cens Nyl. ex Vain., Meddeland. Soc. Fauna FI. Fenn. 2: 46
(1878). — TypE: Russia, Leningrad Region, Karelia australis,
Vyborg (Viipuri), Vysotsk (Uuras), 1875 Vainio (TUR-V
708 holotype).

Syn. Usnea compacta Motyka, Usnea distincta Motyka
nom. illeg. non Motyka ex Résénen, Usnea extensa Vain.,
Usnea fulvoreagens (Résédnen) Risdnen, ?Usnea laricina
Vain. ex Résdnen, Usnea glabrescens var. fulvoreagens
Résénen. For further synonyms, see Halonen et al. (1999).

F: silonaava N: harstry S: spretig skdgglav

Literature: Fos & Clerc 2000a: 77—78 (as U. fulvoreagens);
Halonen et al., 1998: 50—51; Halonen et al. 1999: 242-247
(as U. fulvoreagens); Hinds & Hinds 2007: 497499 (as U.
fulvoreagens); James et al. in Smith et al., The lichens of
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Great Britain and Ireland: 927, 926 (as U. fulvoreagens)
(2009); Krog et al. 1994: 305; Ohmura 2001: 26-29 (as
U. fulvoreagens); Randlane et al. 2009: 449—-450; Tdrra &
Randlane 2007: 426429 (as U. fulvoreagens).

Figs: Clerc 1987b: 100 (Fig. 1H); Halonen et al. 1999: 246
(Fig. 5), 242-243 (Figs 2 & 3) (as U. fulvoreagens); Hinds
& Hinds 2007: 497 (as U. fulvoreagens); Holien & Tens-
berg 2006: 67; Randlane et al. 2009: 435, 436 (as U. fulvo-
reagens); Torra & Randlane 2007: 420 (Fig. 3C), 422 (Fig.
3E, as U. fulvoreagens).

THaLLUs fruticose, erect to subpendulous, to 15 (—25)
cm long, stiff; ramification usually isotomic-dichoto-
mic with divergent branches. Base black pigmented
with distinct annular cracks, often with tiny, lenticular,
longitudinally oriented cracks as seen at 40% magni-
fication. Main branches tapering, without foveoles or
transverse furrows; secondary branches not narrowed
at their point of attachment to the main stems. Seg-
ments cylindrical, terete. Papillae sparse and almost
inapparent to verrucose and numerous; tuberucles and
fibercules absent; fibrils sparse and irregularly disper-
sed to numerous and with a fishbone-like appearance,
slender, 3—7 mm long. Soralia conspicuous, distinctly
rounded, well delimited, as large or larger than half
the branch diameter, flat to slightly concave, arising
ad initio on main and secondary branches; sometimes
deeply excavate and reaching the central axis, bur-
sting from low pustules (tubercle-like structure but
wider than high) on terminal branches; isidiomorphs
absent or rarely present on young and punctiform so-
ralia. Cortex thick (8—12%) and mat in longitudinal
section; medulla thin (13—23%), dense to compact,
white; axis moderately thick (36—52%); A/M = 1.2-5.
APOTHECIA and PYCNIDIA not observed.

Chemistry. Medulla C—, K+ yellow turning orange-
red, KC—, PD+ orange-yellow (norstictic + salazinic,
+ diffractaic, + protocetraric (trace) acids) or C—,
KC—, K+ yellowish slowly turning orange, PD+ deep
orange (stictic, norstictic, = constictic, + cryptostic-
tic, + menegazziaic, + diffractaic acids) or C—, K+
yellowish, KC—, PD- (unknown A2/B2 (Halonen et
al. 1999)) or C—, K-, KC—, PD- (no secondary sub-
stances by TLC).

Habitat. Usnea glabrescens occurs in many different
types of localities, where it is mostly corticolous, very
rarely saxicolous and commoner in the inland than in
coastal areas.
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Distribution. Fairly com-
mon in the south-cen-
tral parts of the Nordic
countries and with a wide
distribution, but much
rarer in the northern re-
gions. D: NJy OJy Sjee
Brn. ¥F: AV U EK St EH
ES EP PH PS PK KP Kn
OP PeP Ks SoL N: Ak He
Op Bu Vf Te Ro Ho MR
ST Tr. S: Sk Gtl Klm Sml
HI Bh Dis Vg Og Nrk Srm Vim Vsm Upl DIr Gst Hls
Mpd Ang Hrj Jmt Vb Nb. Widely distributed in tempe-
rate and boreal parts of Europe, eastern Asia and North
America.

Usnea glabrescens

Note. Seems to be more restricted to old-growth fo-
rests than other shrubby Usnea-species (Halonen et
al. 1999). A very characteristic species of the U. flori-
da group with the black pigmented basal part and the
circular soralia lacking isidiomorphs (rarely present
on very young soralia). The soralia are quite variable,
remaining superficial or becoming fully excavate.
“U. fulvoreagens” represents a morphotype where
most of the soralia are deeply excavate. Usnea lap-
ponica is distinguished by its irregular branches and
its chemistry.

11. Usnea hirta (L.) FH.Wigg. nom. cons.

Prim. Fl. Holsat. 91 (1780). — Lichen hirtus L., Sp. Pl. 2:
1155 (1753). — Type: Sweden, Fries, Lich. Suec. exs. no.
150 (UPS typ. cons.).

Syn. Usnea foveata Vain. (non auct.), Usnea glaucescens
Vain., Usnea hirta subsp. helvetica Motyka, Usnea hirta
subsp. laricicola Motyka, Usnea hirta subsp. villosa Mo-
tyka, Usnea variolosa Motyka. For further synonyms, see
Halonen & Puolasmaa (1995).

D: liden skaeglav F: tupsunaava N: glattstry S: Iud-
dig skdgglav

Literature: Brodo et al. 2001: 720-721; Clerc in Nash et al.
2007: 321-322; Halonen et al. 1999: 247-248; Halonen et
al., 1998: 51-52; Halonen & Puolasmaa, Ann. Bot. Fenn.
32:127-135 (1995); Hinds & Hinds 2007: 499; James et al.
in Smith et al., The lichens of Great Britain and Ireland: 927
(2009); Krog et al. 1994: 305; Randlane et al. 2009: 450;
Torra & Randlane 2007: 429.

Figs: Brodo et al. 2001: 720; Halonen et al. 1998: 39 (Fig.
9); Hinds & Hinds 2007: 499; Holien & Tensberg 2006: 67;
Moberg & Holmasen 1990: 107; Randlane et al. 2009: 430;
Wirth 1995: 949.

THALLUs fruticose, usually small and erect, rarely sub-
pendulous, to 10 cm long, flaccid when wet; ramifi-
cations usually sympodial with divergent branches.
Base not blackened. Main branches smooth, irregular;
secondary branches not narrowed at their point of at-
tachment to the main stems. Segments indistinct, +
cylindrical and terete to obtuse-angled or ridged, with
foveoles or transverse furrows. Papillae usually ab-
sent or rarely present, minute and inapparent; tuberu-
cles and fibercules absent; fibrils <3 mm long, few.
Soralia punctiform, not larger than half the branch di-
ameter, numerous, producing numerous isidiomorphs
and isidiofibrils making the branches spinulose, or
frequently pseudocyphella-like when isidiomorphs
and isidiofibrils are shed, often fusing together in ir-
regular patches. Cortex smooth, thin (3—7%) and mat
to + shiny in longitudinal section; medulla moderately
large (27-33%), lax to dense, white; axis moderately
thin to thin (24—35%); A/M = 0.8—1.4. APOTHECIA rare
to locally rather common. PycNipiA not observed.

Chemistry. Medulla C—, K+ yellow turning slowly
orange, PD+ yellow (norstictic acid, + acids of the
murolic group) or C—, K—, PD- (acids of the murolic
group or no secondary substances by TLC).

Habitat. Corticolous and lignicolous on both decidu-
ous trees and conifers, often in open areas.

Distribution. Comparatively pollution tolerant and oc-
curs preferably on acid bark and on wood in all pro-
vinces of Fennoscandia, but it is less frequent towards
the north (Halonen & Puolasmaa 1995). D: NJy OJy
VJy SJy Fyn Sjce Brn. F: A VUEKSt EHESEPPH
PS PK KP Kn OP PeP Ks
KiL SoL EnL InL. N: Of
Op Bu Vf AA Ho SF MR
ST SNo NNo Tr VFi. S:
Sk Bl Ol Gtl Sml HI Bh
DlIs Vg Og Nrk Srm Vim
Vsm Upl DIr Gst His
Mpd Ang Hrj Jmt Vb Nb
AsL PL LuL. Widely dist-
ributed in the Northern
Hemisphere, but proba-
bly cosmopolitan.

Usnea hirta
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Note. The pale base, the smooth and irregular main
branches with obtuse-angled segments and foveo-
les, the lateral branches not constricted at ramifica-
tion points, the numerous isidiomorphs/isidiofibrils
and the numerous punctiform soralia (when isidio-
morphs/ isidiofibrils are shed) are typical characters
for U. hirta.

12. Usnea lapponica Vain.

Meddeland. Soc. Fauna Fl. Fenn. 48: 173 (1925, 1924”).
— Type: Russia, Murmansk Region, Lapponia Imandrae,
Lovozero (Lowosersk), 1887 Kihlman (H lectotype, Clerc,
Nord. J. Bot. 7: 494, 1987).

Syn. Usnea arnoldii Motyka, Usnea betulina Mot. For
further synonyms, see Halonen et al. (1999).

F: lapinnaava N: pulverstry S: grynig skdgglav

Literature: Brodo et al. 2001: 721; Clerc in Nash et al. 2007:
323-324; Halonen et al. 1998: 52; Halonen et al. 1999:
248-250; Krog et al. 1994: 305-306; Randlane et al. 2009:
451-452; Torra & Randlane 2007: 429-430.

Figs: Brodo et al. 2001: 721; Clerc 1987b: 100 (Fig. 11);
Halonen et al. 1998: 39 (Fig. 10); Halonen et al. 1999: 249
(Fig. 6); Holien & Tensberg 2006: 68; Randlane et al. 2009:
430.

TrHALLUS fruticose, erect to subpendulous, to 12 ¢cm
long; ramifications sympodial with divergent bran-
ches. Base black or concolorous with the thallus.
Main branches irregular, with or without foveoles and
transverse furrows; secondary branches not constric-
ted at their point of attachment to the main stems. Seg-
ments =+ distinct, cylindrical or slightly inflated, terete
or obtuse-angled to ridged. Papillae usually numerous
especially on main branches, verrucose to cylindrical;
tuberucles and fibercules absent; fibrils <3 mm long,
irregularly distributed. Soralia conspicuous, larger
than half the branch diameter, deeply excavate, typi-
cally reaching the central axis and tearing off the adja-
cent cortex; isidiomorphs absent. Cortex moderately
thin (5-8%), mat in longitudinal section; medulla mo-
derately thick (21-30%), loose to dense, white; axis
moderately thin (28-43%); A/M = 0.8-2.2. APOTHECIA
extremely rare. Pycnipia not observed.

Chemistry. Medulla C—, K+ yellow turning orange
red, KC—, PD+ orangish-yellow (salazinic, + caper-
atic, + protocetraric (trace) acids) or C—, K-, KC-,
PD+ deep yellow (psoromic, 2’-O-demethylpsoromic

acids) or C—, KC—, K—, PD— (no secondary substances
by TLC).

Habitat. Corticolous, both on deciduous trees and co-
nifers, preferably in boreal forests.

Distribution. Common in Finland, Norway and Swe-
den with a northern tendency except in East Fennos-
candia where it has a wide range from the south coast
to the northernmost part.
D: NJy Brn. F: A V U St
EH ES EP PH PS PK KP
Kn OP PeP KS KiL SoL
InL. N: He Op Bu Te SF
MR ST NT SNo NNo Tr
VFi. S: Sk Bl Ol Gtl KIm
Sml HI Bh DiIs Vg Og
Nrk Srm Vim Vsm Upl
Dlr Gst HIs Mpd Ang
Hrj Jmt Vb Nb AsL LyL
PL LuL TL. Circumpolar
and continental in montane and/or boreal forests but
also in mediterranean coastal areas (Europe and Ca-
lifornia).

Usnea lapponica

Note. The deeply concave, excavate soralia without
isidiomorphs and the distinctly irregular branches on
the small shrubby thallus are the most distinctive cha-
racters of this species. For differences with U. gla-
brescens and U. substerilis, see under these species.
The morphology and anatomy of Usnea betulina Mot
(isotype in LBL) correspond well to U. lapponica.
The presence of norstictic acid is however highly
unusual in this species and might be the result of a
“hybridisation”.

13. Usnea longissima Ach.

Lichenogr. Universalis: 626 (1810). — Type: Germany, Lau-
sitz region (Lusatia), Mosig (H-ACH 1893 holotype).

Syn. Dolichousnea longissima (Ach.) Articus
F: rihmanaava N: huldestry S: langskégg
Red-listed in: N S

Literature: Ahlner, Svensk Bot. Tidskr. 25: 395-416 (1931);
Acta Phytogeogr. Suec. 22: 95-98,214-216 (1948); Arup et
al., Skyddsvérda lavar i sydvéstra Sverige: 256-257 (1996);
Brodo et al. 2001: 721-722; Carlin & Swahn, Svensk Bot.
Tidskr. 71: 93 (1977); Ericson & Esseen, Sveriges Natur
1981: 81-84; Esseen et al., Lichenologist 13: 177-190
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(1981); Esseen & Ericson, Naturvardsv. Rapport 153: 139
(1982); Gauslaa, Lichenologist 29: 455469 (1997); Ha-
lonen in Kotiranta et al., Red Data Book of East Fennos-
candia: 167-168 (1998); Halonen & Puolasmaa, Graphis
Scripta 8: 51-56 (1997); Halonen et al. 1998: 53; Hinds &
Hinds 2007: 500—-501; Jergensen & Ovstedal, Blyttia 33:
15 (1975); Krog et al. 1994: 306; Motyka, Lichenum Ge-
neris Usnea Studium Monographicum. Pars Systematica,
vol. 1-2: 423-432 (1937); Ohmura 2001: 82—85; Olsen &
Gauslaa, Svensk Bot. Tidskr. 85: 342-346 (1985); Rolstad
& Rolstad, Blyttia 54: 145-150 (1996); Thor & Arvidsson,
Rédlistade lavar i Sverige: 517-518 (1999); Tensberg et
al., Sommerfeltia 201-222 (1996); Torra & Randlane 2007:
433.

Figs: Brodo et al. 2001: 722; Hinds & Hinds 2007: 500;
Holien & Tensberg 2006: 70; Moberg & Holmasen 1990:
108; Rikkinen 2007: 7; Wirth 1995: 941.

TraALLUS pendent, to 3 m long, draping horizontal
branches; sparsely branching + of the filamentose type
with strongly parallel, & isodiametric branches. Basal
part difficult to localize and see because the thallus
become detached and drape over the tree branches,
often with several attachment points present. Main
branches cylindrical, with cortex scaling off, leaving
a rough, dull, whitish, ecorticate surface; almost un-
divided, with many perpendicular secondary branches
resembling long fibrils, not narrowed at their point
of attachment to the main stems. Segments cylindri-
cal and terete to distinctly flattened. Papillae absent
or few, verrucose. Tuberucles and fibercules absent.
Fibrils absent or few, spinulous, 2—3 mm long. Sora-
lia occasional, punctiform, smaller or as large as half
the branch, arising ad initio on the cortex of lateral
branches; isidiomorphs few to absent. Cortex of main
branches soon disintegrating leaving rough patches of
white medulla, thin when present (2-3.5%); medulla
thin (6-12%), compact, whitish; axis thick (69-86%),
whitish, pinkish to brown; A/M = 4-15. APOTHECIA
rare, lateral on lateral branches. PYcNIDIA not obser-
ved.

Chemistry. Medulla C—, K-, KC—, PD—; diffractaic,
+ squamatic acids, = unknown fatty acid (A2/B3) or
evernic acid.

Habitat. Usually on Picea in old-growth forests in bo-
real and montane areas.

Distribution. From the surroundings of Oslo to the
coast of central Sweden with the northernmost known
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localities in Nordland
(N) and in Norrbotten
(S), and a few scattered
localities in eastern Fin-
land. F: EK PK Ks. N:
Ak He Op Bu Vf SF ST
NT. S: Dis Virm DIr Gst
Hls Ang Hrj Vb AsL. Se-
ems to occur only in the
Northern ~ Hemisphere
where it is circumpolar,
although absent or ex-
tinct in large areas. In Europe and Asia it grows in
areas with high atmospheric humidity but it seems to
be more oceanic in North America.

Usnea longissima

Note. A well-known and easily distinguished species,
when well-developed, with the filamentose type of
ramification, the cortex that desintegrates on main
branches and the very thick central axis. The species
is restricted to slow growing old-growth forests and
therefore in need of protected areas to survive.

14. Usnea silesiaca Motyka

Wydaw. Muz. Slask. Katowicach, Dzial 3, 2: 19 (1930). —
Type: Poland, Silesia, Beskidy Slaskie, Grabowa, 1928 Mo-
tyka (LBL holotype).

Syn. Usnea madeirensis Motyka
N: madeirastry
Red-listed in: N

Literature: Clerc, Candollea 46: 427-438 (1991) (as U.
madeirensis); Clerc, Lichenologist 29: 212-213 (1997) (as
U. madeirensis); Clerc in Nash et al. 2007: 330—331; Halo-
nen et al. 1998: 53—54 (as U. madeirensis); Hinds & Hinds
2007: 505—506; James et al. in Smith et al. The lichens of
Great Britain and Ireland: 928 (2009); Krog et al. 1994: 306
(as U. madeirensis); Randlane et al. 2009: 454.

Figs: Clerc, 1987b: Fig. 1E (as U. madeirensis), Clerc,
1991: 430-432 (as U. madeirensis); Clerc, 1998: Fig. 10
(as U. madeirensis); Halonen et al. 1998: 39 (Fig. 11) (as
U. madeirensis); Krog et al., 1994: 306 (as U. madeirensis);
Randlane et al. 2009: 434.

THALLUS erect to subpendent, to 15 cm long, stiff; rami-
fications usually isotomic-dichotomic with divergent
branches. Basal part black pigmented with pigmen-
tation often extending onto main branches; with nu-
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merous annular cracks. Main branches tapering often
with numerous annular cracks, at least close to basal
part; secondary branches not narrowed at their point
of attachment to the main stems. Seg-ments cylindri-
cal and terete. Papillae few to numer-ous, verrucose.
Tuberucles and fibercules absent. Fibrils slender, 3—5
mm long, sometimes in a fish-bone-like arrangement.
Soralia larger than half the branch diameter, irregu-
larly rounded to transversally elliptical, flat to slightly
stipitate, rarely concave and encircling the branch,
rarely confluent; isidiomorphs present on young so-
ralia, generally absent on mature soralia. Cortex thick
(9.5-14%), mat; medulla thin (7.5-13%), compact,
whitish; axis thick (50-63%); A/M = 3-9.5. APOTHE-
c1a and PYCNIDIA not observed.

Chemistry. Medulla C—, KC—, K+ yellow turning red,
PD+ orangish-yellow; salazinic acid.

Habitat. Corticolous on deciduous trees and conifers.

Distribution. Close to the
coasts. D: @Jy. N: Ak Op
Bu Vf VA Ro Ho SF. S:
Sml Bh Vg Hls. South-
ern boreal and montane
with oceanic preferences
in Europe, Macaronesia,
eastern and western North
America.

Note. The basal part with
distinct black pigmenta-
tion and numerous an-
nular cracks, the thick cortex, the thin medulla, the
soralia enlarging transversally and the presence of sa-
lazinic acid in the medulla make this species distinct.
Difficult to distinguish from U. subfloridana when not
optimally developed. The presence of salazinic acid
is sometimes the only diagnostic character separating
the two species. U. glabrescens has circular soralia
without isidiomorphs and a different chemistry. U.
wasmuthii has tiny, lenticular, longitudinally oriented
cracks as seen at 40x magnification, a different type
of soralia and usually barbatic acid in the medulla.

Usnea silesiaca

15. Usnea sphacelata R .Br.

Chlo. Melvill.: 49 (1823, »1821”). — Type: Canada,
Northwest Territories, Melville Island, Ross 114 (BM — ho-

lotype).

Syn. Neuropogon sphacelatus (R.Br) D.J.Galloway, Neu-
ropogon sulphureus (Koenig) Hellb. For further synonyms,
see Walker (1985).

I: trollaskegg

Literature: Elix et al., Nova Hedwigia 85: 498 (2007); El-
vebakk & Hertel, Norsk Polarinst. Skr. 198: 316 (1996);
Randlane et al. 2009: 455; Seymour et al., Antarctic Science
19: 73 (2007); Thomson, American Arctic Lichens 1: 285
(1984); Walker, Bull. Brit. Mus. 13: 92 (1985).

Figs: Hansen & Andersen 1995: 71; Randlane et al. 2009:
424; Seymour 2007: 72 (Fig. 1d); Thomson 1984: 285; Wal-
ker 1985: 94.

TuaLLus fruticose, erect, to 3 cm long, stiff; ramifi-
cations sympodial with divergent branches. Basal part
often with proliferating holdfast, not pigmented or
brownish to blackish. Main branches irregular, some-
times + fusiform, with few to numerous foveoles or
transverse furrows, distinctly yellow with little black;
secondary branches not narrowed at their point of
attachment to the main stems, tapering, yellow, con-
spicuously variegated with bands of black pigments;
terminal branches + continuously black pigmented.
Segments variable, cylindrical, terete or flattened. Pa-
pillae few to numerous, verrucose, often of irregular
shape; tuberucles few to numerous, often eroded at
their top; fibercules absent; fibrils absent or few. Sora-
lia conspicuous on terminal branches, as large or often
larger than the branch diameter, well delimited, plane
or excavate to frequently globose and black at ma-
turity; isidiomorphs absent. Cortex moderately thin
(5-9%), mat in longitudinal section; medulla whitish,
moderately thin to moderately thick (18-28%), com-
pact close to the cortex and lax close to the axis; axis
moderately thin to moderately thick (31-49%); A/M
= 1.1-2.7. ApoTHECIA and PYCNIDIA not observed.

Chemistry. No seconda-
ry substances (by TLC).

I

Habitat. On granite in
the arctic tundra.

Distribution. Bipolar
and on high mountains
in South America. An
extremely northern spe-
cies in Europe. Gr. I: [Ve
IMi [Au Inv INo Al: Sh.

Usnea sphacelata
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Note. Differs from all other European Usnea species
by the yellow to yellow-green thallus that is variega-
ted with bands of black pigmentation, the arctic distri-
bution and its exclusive saxicolous habitat.

16. Usnea subfloridana Stirt.

Scott. Naturalist (Perth) 6: 294 (1882). — TypE: Scotland,
Perthshire, Killin, 1881 Stirton (BM holotype).

Syn. Usnea comosa (L.) Vain., nom. illeg. non Pers., Usnea
similis (Motyka) Risénen. For further synonyms, see Halo-
nen et al. (1999).

D: busket skeeglav F: tukkanaava I: ljosaskegg N:
piggstry S: kort skdgglav

Literature: Articus et al., Mycol. Res. 106: 412-418
(2002); Clerc in Nash et al. 2007: 332—333; Fos &
Clerc 2000a: 82-83; Halonen et al., 1998: 56—57;
Halonen et al. 1999: 250-251; Hinds & Hinds 2007:
507—508; James et al. in Smith et al., The lichens of
Great Britain and Ireland: 928—929 (2009); Krog et al.
1994: 307; Laundon, Lichenologist 3: 70-71 (1965);
Ohmura 2001: 29-31; Ohmura & Kashiwadani, J.
Jap. Bot. 75: 164-177 (2000); Randlane et al. 2009:
456; Torra & Randlane 2007: 430.

Figs: Clerc 1987b: 100 (Fig. 1A); Hinds & Hinds
2007: 507; Holien & Tensberg 2006: 68; Moberg &
Holmaésen 1990: 109; Randlane et al. 2009: 434; Tor-
ra & Randlane 2007: 420; Wirth 1995: 952.

THALLUS fruticose, erect to subpendent, rarely pendent,
to 12-15 cm long; ramifications mostly isotomic-
dichotomic with divergent branches. Basal part black
with =+ distinct annular rings. Main branches tapering;
secondary branches not narrowed at their point of at-
tachment to the main stems. Segments cylindrical and
terete. Papillae few to numerous, verrucose; tuberucles
and fibercules usually absent; fibrils slender, 3-5 mm
long, few to numerous. Soralia typically punctiform,
not larger than half the branch diameter, of irregular
shape, plane to slightly stipitate, + efflorescent, some-
times fusing together and looking like a large soralia
or enlarging + isodiametrically and then larger than
half the branch diameter, of irregular shape, slightly
excavate; isidiomorphs always present, usually nume-
rous and conspicuous. Cortex moderately thick to thick
(8-12%) mat in longitudinal section; medulla thin (11—
20%), dense to compact, white; axis moderately thick
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(36-56%), A/M = 1.5-5.3. APOTHECIA rare, terminal.
Pycnipia not observed.

Chemistry. Medulla C—, CK—, K+ intensely yellow
turning slowly orange, PD+ yellow-orange (thamno-
lic, + alectorialic, = bourgeanic, + squamatic (trace)
acids) or K- or C—, CK—, K-, PD- (squamatic acid).

Habitat. Corticolous, both on deciduous trees and co-
nifers, very rarely saxicolous.

Distribution. One of the most common and wide-
spread shrubby Usnea in mesic and moist forests in
the Nordic countries, where it has a wide ecological
amplitude, avoiding however very dry localities; rare
only in the northernmost
parts. D: NJy @OJy Vliy
Fyn Sjce Brn. ¥: A V U
EK St EH ES EP PS PK
KP Kn OP PeP Ks KilL
SoL EnL InL. I: IAu. N:
Of Ak He Op Bu Vf'Te AA
VA Ro Ho SF MR ST NT
SNo NNo Tr VFi. S: Sk
Bl Ol Gtl Sml HI Bh Dls
Vg Og Nrk Vim Vsm Upl
Dlr Gst HIs Mpd Ang
Hrj Jmt Vb Nb AsL. Temperate and boreal Eurasia,
Macaronesia and North America.

Usnea subfloridana

Note. Very variable, especially in the Nordic count-
ries, where more than half of the individuals have so-
ralia that are larger than half the branch diameter (spe-
cimens from other areas have mostly minute soralia).
Consequently, it might be difficult to separate these
specimens from U. glabrescens, U. silesiaca and U.
wasmuthii. U. glabrescens has circular soralia of re-
gular shape without isidiomorphs and stictic acid or
norstictic acid in the medulla. U. silesiaca has a thin-
ner medulla, a larger central axis and consequently
a much higher A/M, as well as salazinic acid in the
medulla. U. wasmuthii has more excavate soralia with
few or no isidiomorphs, a basal part with tiny, len-
ticular, longitudinally oriented cracks as seen at 40x
magnification and mostly barbatic, sometimes sala-
zinic acids in the medulla.

17. Usnea substerilis Motyka

Wydaw. Muz. Slask. Katowicach, Dzial 3, 2: 24 (1930). —
Type: Italy (“Austria”), Bolzano (Bozen), Groden, St. Ul-
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rich, above Unterkoffel, 1899, Arnold, Lich. exs. no. 1538b
p- p- (W lectotype, Motyka, Usnea 1: 291 1936).

Syn. Usnea sorediifera Motyka, nom. illeg. non (Arnold)
Lynge. See Halonen et al. (1999) for further synonyms.

F: jyvdsnaava N: grynstry

Literature: Clerc in Nash et al. 2007: 333—334; Fos & Clerc
2000a: 84; Halonen et al., 1998: 57; Halonen et al. 1999:
250-251; Hinds & Hinds 2007: 509; Hermansson & Thor,
Graphis Scripta 15: 43—44 (2004); Krog et al. 1994: 307;
Randlane et al. 2009: 457; Torra & Randlane 2007: 430—
431.

Figs: Clerc 1987b: 100 (Fig. 1G); Halonen et al. 1998: 39
(Fig. 12); Randlane et al. 2009: 435; Torra & Randlane
2007: 422.

TuaLLus fruticose, erect to subpendent, to 12 cm long;
ramifications sympodial with divergent branches.
Base black or concolorous with the thallus. Main
branches irregular, with or without foveoles and trans-
verse furrows; secondary branches not constricted at
their point of attachment to the main stems. Segments
+ distinct, cylindrical or slightly inflated, terete or
obtuse-angled to ridged. Papillae usually numerous,
especially on main branches, verrucose to cylindri-
cal; tuberucles and fibercules absent; fibrils short, <3
mm long, unevenly distributed. Soralia conspicuous,
of irregular shape to + circular, slightly tuberculate
to slightly excavate but remaining superficial, larger
than half the branch diameter when mature, some-
times + encircling the branch at the tips, not tearing
off the adjacent cortex, usually not confluent; isidio-
morphs rare, only on young soralia, never on mature
ones. Cortex moderately thin to moderately thick
(5.5-9.5%), mat in longitudinal section; medulla mo-
derately thin to modereately thick (19-29%), dense to
compact, white; axis moderately thin to moderately
thick (28-46%); A/M = 0.8-2.8. ApoTHECIA and Pyc-
NIDIA not observed.

Chemistry. Medulla C—, K+ yellow turning orange
red, KC—, PD+ orangish yellow; salazinic, + proto-
cetraric acids or salazinic, barbatic, = 4-O-demethyl-
barbatic acids or salazinic, norstictic acids or no se-
condary substances by TLC.

Habitat. Corticolous, both on deciduous trees and co-
nifers.

Distribution. Has a wide
range in the Nordic
countries with Northern
tendencies, often occur-
ring together with U.
lapponica but less com-
mon than this species.
D: 9Jy Brn. F: V St EH
EP PH PS PK KP Kn OP
PeP Ks SoL. N: He Op
Bu Te Ro SF MR ST NT
SNo NNo Tr. S: Gtl Vg
Og Nrk Upl Dlr Gst Hls Mpd Ang Hrj Jmt Vb Nb AsL
PL Lul TL. Circumpolar, continental, boreal-montane
in the Northern Hemisphere.

Usnca substerilis

Note. Among the species with irregular branches,
Usnea substerilis is closely related to U. lapponica.
The latter usually forms deeply excavate soralia
often reaching the central axis and tearing off the
cortex around the soralia, and it never produces isi-
diomorphs. The soralia of U. substerilis remain =+ su-
perficial, and the cortex around the soralia is not torn
off. Short forms (U. diplotypus morphotype) of U. da-
sypoga might resemble U. substerilis but have puncti-
form soralia usually with numerous isidiomorphs or
isidiofibrils, a thinner cortex and are often saxicolous.
U. wasmuthii might have almost the same type of so-
ralia but has a much higher A/M ratio and a different
basal part.

18. Usnea wasmuthii Risinen

Ann. Acad. Sci. Fenn., Ser. A4, 34(4):19 (1931). — TypE:
Estonia, Harjumaa, Tallinn, Kakumde (Kakkomagi), 1908
Wasmuth (H holotype).

Syn. See Halonen et al. (1999).
F: etelannaava N: narrepiggstry S: sprickskédgglav

Literature: Clerc in Nash et al. 2007: 335; Fos & Clerc
2000a: 84—85; Halonen et al. 1999: 253-254; Halonen,
Bryologist 103: 42—43 (2000); James et al. in Smith et al.,
The lichens of Great Britain and Ireland: 929 (2009); Krog
et al. 1994: 307-308; Hinds & Hinds 2007: 510-511; Oh-
mura 2001: 31-32; Randlane et al. 2009: 457—458; Torra &
Randlane 2007: 431.

Figs: Clerc 1987b: 100 (Fig. 1D); Halonen et al. 1999: 253
(Fig. 8); Randlane et al. 2009: 435; Tdrra & Randlane 2007:
422 (Fig. 3D).
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TuaLLus fruticose, erect to rarely subpendent, to 10
cm long; ramifications sympodial or isotomic-dicho-
tomic with divergent branches. Basal part black pig-
mented with + distinct annular rings; usually with
tiny, lenticular, longitudinally oriented cracks as seen
at 40x magnification. Main branches tapering; se-
condary branches not narrowed at their point of at-
tachment to the main stems. Segments cylindrical and
terete. Papillae few to numerous, verrucose; tuberu-
cles few to numerous, especially on main branches; fi-
bercules usually absent; fibrils slender, 2—3 mm long,
few to numerous, mainly close to basal part. Soralia
conspicuous, larger than half the branch diameter, ir-
regularly rounded or typically oblong, lenticular and
longitudinally oriented when mature; plane to + ex-
cavate; isidiomorphs unconspicuous, only present on
young punctiform soralia, rarely on mature, large and
excavated soralia. Cortex moderately thick to thick
(8-12%) mat to slightly shiny in longitudinal section;
medulla thin (10-18%), dense to compact, white; axis
thick (43-60%); A/M = 1.5-5.3. ApoTHECIA and PYC-
NIDIA not observed.

Chemistry. Medulla C—, K—, KC—, PD- (barbatic, +
4-O-demethylbarbatic acids or no medullary substan-
ces) or C— K+ yellow turning red, KC—, PD+ orang-
ish-yellow (salazinic, & barbatic, + 4-O-demethylbar-
batic acids) or rarely C— K+ intensely yellow turning
slowly orange, KC—, PD+ yellow-orange (thamnolic
acid).

Habitat. Boreal montane with suboceanic preferenc-
es. Grows on both deciduous trees and conifers, often
on Betula, Picea, and Pinus.

Distribution. A scattered distribution in southern parts of
the Nordic countries and very rare in the northern parts.
It seems to be a threate-
ned species since there
are only a few collections
from the last decades (Ha-
lonen et al. 1999). In Nor-
way it is mainly present
along the coast. D: NJy
AJy Fyn Sjee Brn. F: AV
U EH EP PH PS Kn OP
PeP Ks SoL. N: VfAA Ro
Ho.S: SmI Bh Vg Og Srm
Vsm Upl DIr Ang. Rather

Usnea wasmuthii
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wide but scattered distribution in Europe in boreal and
montane areas with rather high precipitation.

Note. This species may be confused with U. silesia-
ca, U. subfloridana and U. glabrescens. U. glabres-
cens has circular soralia of regular shape, no isidio-
morphs and stictic or norstictic acid in the medulla. U.
wasmuthii is a variable species in the Nordic countries
with soralia not always longitudinally developed,
with no or few to numerous isidiomorphs. Moreover,
there are individuals with thamnolic acid in the me-
dulla, which complicates the delimitation against U.
subfloridana. The most valuable diagnostic character
to delimit U. wasmuthii from U. subfloridana is the
presence of the tiny, lenticular, longitudinally oriented
cracks on the basal part as seen at 40x magnification
of the former species which should not be confounded
with the reticular cracks that sometimes occurs on the
basal part of U. subfloridana.

Usnocetraria
A. Thell

Usnocetraria M.J.Lai & J.C.Weli

J. Natl. Taiwan Mus. 60: 45 (2007). — Type: Usnocetraria
oakesiana (Tuck.) M.J.Lai & J.C.Wei

Literature: Lai et al., J. Natl. Taiwan Mus. 60: 45-61 (2007);
Thell et al., Lichenologist 41: 505 (2009).

TuarLus foliose, dorsiventral, irregular, adnate. Up-
per surface yellowish green. Soralia present along the
margin; isidia absent. Medulla white to pale orange.
Lower surface pale brown to whitish. Pseudocyphellae
absent. Rhizines few, scattered, simple or branched,
pale brown. Upper and lower cortex paraplectenchy-
matous, rather thin, hyphae thick-walled, sometimes
anticlinally arranged. Ascomarta apothecia, zeorine,
rare, usually sub-marginal, to 7 mm diam.; disc pale
brown. Asci clavate, 8-spored. Spores colourless, glo-
bose, 5 pm diam. CoNIDIOMATA pycnidia, marginal,
black, protruding. Conidia sublageniform, 9—-12 x 1-2
pm. PHoTOBIONT trebouxioid.

Chemistry. Usnic and fatty acids.,

Note. Eleven species of different phylogenetic ori-
gins have been listed under Usnocetraria but nine
of them are invalidly published. None of the species
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included are closely related to the type species U. oa-
kesiana. Its systematic position is unclear but it is clo-
sely related to the genera Allocetraria, Cetraria s.str.
and Tuckermannopsis. Thell et. al (2009) regarded
Usnocetraria monospecific.

Usnocetraria oakesiana (Tuck.) M.J.Lai &
J.C.Wei

J. Nat. Taiwan Mus. 60: 45 (2007). — Cetraria oakesiana
Tuck., Boston J. Nat. Hist. 3: 445 (1841) — Type: USA, New
Hampshire, White Mountains, alpine regions, 1839 Oakes
(FH lectotype, Thell et al. in Daniéls et al., Flechten Foll-
mann: 363, 1995).

Syn. Allocetraria oakesiana (Tuck.) Randlane & A.Thell,
Cetraria bavarica Kremp., Tuckermannopsis oakesiana
(Tuck.) Hale

Literature: Hale, Bryologist 59: 116—117 (1956); Randlane
& Saag, Symb. Bot. Ups. 34(1): 359—376 (2004); Randlane
et al., Mycotaxon 80: 403—405 (2002); Thell et al. in Da-
ni€ls et al., Flechten Follmann: 363-365 (1995); Klepsrud
& Timdal, Graphis Scripta 22: 14-17 (2010).

Figs: Wirth 1995: 271; Brodo 2001: 157; Hinds & Hinds
2007: 120.

See generic description. Apothecia not known in ma-
terial from the Nordic countries.

Chemistry. Cortex C—, K-, KC—, PD—; usnic acid.
Medulla C—, K-, KC—, PD—; caperatic, lichesterinic
and protolichesterinic acids.

Habitat. Corticolous, often at the shaded bases of trees
in montane forests; in Norway on Picea and Betula.

Distribution.  Recently
discovered at a single lo-
cality in Norway. N: Bu.
Disjunct in East Asia,
North and Central Euro-
pe, and North America.

Note. May be confused
with Nephromopsis lau-
reri (known from Russi-
an Karelia), which differs
by thinner, more ascen-
ding lobes with scattered
pseudocyphellae on the lower surface, and shorter, to
5 um long, bifusiform conidia. The closest relative is
most likely Cetraria obtusata (Schaer.) v.d.Boom &

Sipman (growing in the Alps), which is brown, fruti-
cose, erect and has fusiform conidia. U. oakesiana was
until recently placed in A/locetraria and was the single
sorediate species of that genus.

Vulpicida
A. Thell. T. Ahti & T. Randlane

Vulpicida J.-E.Mattsson & M.J.Lai

Mycotaxon 49: 427 (1993). — Type: Vulpicida juniperinus
(L.) J.-E.Mattsson & M.J.Lai

D: kruslav F: keltaroyhelot N: S: enlavar

Literature: Mattsson, Svensk Bot. Tidskr. 82: 27-31 (1988);
Bryologist 94: 261-269 (1991); Opera Bot. 119: 1-61
(1993); Mattsson & Lai, Mycotaxon 49: 427 (1993); Rand-
lane & Saag, Folia Cryptog. Estonica 41: 89-96 (2005).

TraLLUS foliose to subfruticose, usually dorsiventral,
to terete, irregular to rosette-forming. Upper surface
greenish yellow to dark yellow. Soredia present in
one species; isidia absent. Lower surface blackish,
pale yellow towards the margins, or entirely pale;
rhizines black, simple or irregularly branched. Cortex
paraplectenchymatous, rather thin. Ascomata apothe-
cia, zeorine, submarginal; disc brown, Asci broadly
clavate, 8-spored. Spores broadly ellipsoid, almost
spherical, 5-6 x 5 pum. ConiDIOMATA pycnidia, margi-
nal, black, protruding. Conidia sublageniform (bottle-
shaped), 6-8 x 1-2 pm. PHOTOBIONT trebouxioid.

Chemistry. Cortex with usnic acid; medulla with vul-
pinic and pinastric acids.

Note. Characterized by intensely yellow to greenish
yellow colour primarily caused by the presence of pi-
nastric and vulpinic acids. V. tilesii and the three spe-
cies in the Nordic countries have sublageniform coni-
dia while the North American species, V. canadensis
and V. viridis, have citriform conidia. The two groups
are, however, closely related according to DNA data.
The genus belongs to the same phylogenetic linage as
Cetraria, also characterized by citriform and sublage-
niform conidia.
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1. Soredia present ..........cccceeveveeverenenenenene 2. V. pinastri
Soredia absent..........coeevveirieriiinieieecceee 2

2. Thallus foliose with thin lobe margins; mainly
COTtICOLOUS ..eveeneieieieeiieieeeee 1. V. juniperinus

— Thallus subfruticose to foliose with thick lobe
margins; mainly terricolous .................... 3. V. tubulosus

1. Vulpicida juniperinus (L.) J.-E Matts-
son & M.J.Lai

Mycotaxon 49: 427 (1993). — Lichen juniperinus L., Sp. PL.
1147 (1753), nom. cons. — Tyre: Sweden, Hérjedalen, Stor-
sjo, Flatruet W of Falkvalen, 1991 Mattsson 2340 (LD, typ.
cons.).

Syn. Cetraria juniperina (L.) Ach, Cetraria juniperina var.
terrestris Schaer., Tuckermannopsis juniperina (L.) Hale

F: katajanroyheld N: einerlav S: enlav

Literature: Mattsson 1988: 27-29; 1993: 35-39; Randlane
& Saag 2005: 91.

Figs: Holien & Tensberg 2006: 38; Jahns 1980: 185; Mo-
berg & Holmasen 1990: 76; Rikkinen 2008: 193.

TuarLus foliose, loosely adnate, forming irregular ro-
settes, to 3 cm diam. Lobes 1-5 mm wide, dorsiventral,
raised. Upper surface shiny, yellow to dull greenish grey-
yellow in shady habitats. Lower surface pale yellow to
brownish white, veined; rhizine brownish white, squar-
rose. ApoTHECIA frequent, submarginal with a smooth
thalline exciple, to 6 mm diam.; disc reddish brown.
Spores broadly ellipsoid to almost spherical, 5-6 % 5
um. Pycnipia frequent, marginal, on short projections.
Conidia sublageniform, 6-8 x 1-2 pm.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K-, KC—, PD—; vulpinic and pina-
stric acids.

Habitat. Corticolous, mainly on Juniperus communis in
the Nordic countries, primarily in boggy habitats in Lap-
land and elsewhere in the mountains or on coastal rock
outcrops further south. Occasionally terricolous, mainly
on calcareous ground or alluvial soil on river banks in
the north.

Distribution. Mainly in the northern boreal and tim-
berline areas in the Nordic countries, rare in southern
lowlands. Much reduced in distribution in recent de-
cades except for the mountains. F: 4 V' U EK St EH
ES EP PH PS PK KP OP PeP Ks Kil SoL EnL InL.
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N: Of Ak He Op Bu Vf
Te VA Ro Ho SF MR ST
NT SNo NNo Tr VFi OFi.
S: BI Gtl SmI Dis Vg Og
Nrk Srm Vim Vsm Upl
Dlr Gst Hls Mpd Ang
Hrj Jmt Vb Nb AsL LyL
PL LuL TL. Only known
from northern Eurasia,
from the British Isles to /Q " Jo
Japan. ég;; ;
Note. Terricolous spe-

cimens of V. juniperinus are similar to V. tubulosus,
locally almost impossible to distinguish. Generally, V.
Jjuniperinus has more vertically raised lobes, forming
tufts, and thinner lobe margins.

Vulpicida juniperinus

2. Vulpicida pinastri (Scop.) J.-E.Mattsson
& M.J Lai

Mycotaxon 49: 428 (1993). — Lichen pinastri Scop., Fl.
Carn. 2, ed. 2: 382 (1772). — Tyre: Italy, Friuli Venezia Giu-
lia, Prov. Udine, Carnic Alps, road between Sauris and Ca-
sera Razzo, 1750 m., 1993 Nimis (LD neotype, Mattsson,
Opera Bot. 119: 39, 1993).

Syn. Cetraria pinastri (Scop.) Gray, Cetraria caperata
auct., Tuckermannopsis pinastri (Scop.) Hale, Vulpicida pi-
nastri var. soralifera (Frey) J.-E.Mattsson

D: gul kruslav F: keltaryhelo I: gullinvarp N: gull-
roselav S: granlav

Literature: Mattsson 82: 30(1988); 1993: 39-45; Randlane
& Saag 2005: 92.

Figs: Brodo et al. 2001: 731; Hansen & Andersen 1995: 22;
Hinds & Hinds 2007: 512; Holien & Tensberg 2006: 38;
Jahns 1980: 185, Krog et al. 1994: 86; Moberg & Holmasen
1990: 76; Rikkinen 2008: 147; Sérusiaux et al. 2004: 175;
Wirth 1995: 971.

TuaLLus foliose, loosely adnate, forming irregular ro-
settes, to 3 cm diam. Lobes to 5 mm wide with roun-
ded tips; margins somewhat ascending. Upper surface
yellow to pale greenish yellow; soralia marginal, oc-
casionally laminal. Lower surface pale yellow to brow-
nish white, veined; rhizines brownish white, squarrose.
APOTHECIA very rare, with a smooth thalline exciple,
submarginal; disc brown. Spores broadly ellipsoid to
almost spherical, 5(—6) x 5 um. PycNIDIA rare, margi-



130 NORDIC LICHEN FLORA Vol. 4 Parmeliaceae

nal, on short projections. Conidia sublageniform, 6—8
X 1-2 um.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K-, KC—, PD—; vulpinic and pina-
stric acids. Zeorin (and other triterpenoids) occasion-
ally abundant, especially in saxicolous specimens
from Lapland.

Habitat. Corticolous on both deciduous trees and co-
nifers, especially at tree bases below snow-line, and
on dwarf-shrubs, also lignicolous on stumps, fences,
barn walls etc., occasionally saxicolous.

Distribution. Common all over the forest-covered
areas of the Nordic countries, rare or absent from
above timberline and arctic tundras; rarely found in
Greenland. D: NJy dJy
VJly SJy Fyn Sje Brn.
Gr. F: A VU EK St EH
ES EP PH PS PK KP Kn
OP PeP Ks KiL SoL EnL
InL. X: [Au. N: Of Ak He
Op Bu Vf Te AA VA Ro
Ho SF MR ST NT SNo
NNo Tr VFi OFi. S: Sk
Bl Ol Gtl Klm Sml HI
Bh DIs Vg Og Nrk Srm
Vem Vsm Upl Dlr Gst
Hls Mpd Ang Hrj Jmt Vb Nb AsL LyL PL Lul TL.
Common in NW Europe and East Asia, scattered in
intermediate parts of boreal Eurasia.

Vulpicida pinastri

Note. Easily recognized by the yellow to greenish yel-
low colour and the sorediate margins. Specimens with
laminal soralia (“var. soralifera”) has been found in
many localities in Sweden, Norway and Finland.

3. Vulpicida tubulosus (Schaer.) J.-E.
Mattsson & M.J.Lai

Mycotaxon 49: 428 (1993). — Cetraria juniperina (L.) Ach.

var. tubulosa Schaer., Lich. Helv. Spicil.: 372 (1836). —

Type: Switzerland, Mt. Gemmi, 1853 Guthmick (G lecto-
type, Mattsson, Opera Bot. 119: 48, 1993).

Syn. Cetraria alvarensis (Wahlenb.) Vain. ex Lynge, Cetra-
ria tilesii auct., Cetraria tubulosa (Schaer.) Zopf

F: alvarirdyheld S: trind enlav

Literature: Mattsson 1988: 29-30; 1993: 48-53; Randlane
& Saag 2005: 92.

THaLLUS foliose to subfruticose, to 5 cm diam.; when
terricolous forming dense tufts of raised to terete lo-
bes; when corticolous usually forming rosettes of
somewhat broader lobes, 1-5 mm wide. Upper sur-
face greenish (grey-) yellow to bright yellow, smooth.
Soralia absent. Lower surface pale yellow to whitish
brown, veined; rhizines brownish white, squarrose.
APOTHECIA rare, more common on corticolous speci-
mens, submarginal, with smooth thalline margin; disc
brown. Spores broadly ellipsoid to almost spherical,
5 x 6 um. PycNpia abundant, marginal to laminal,
immersed or on short projections. Conidia sublageni-
form (bottle-shaped), 6-8 x 2 um.

Chemistry. Cortex C—, K—, KC+ yellow, PD—; usnic
acid. Medulla C—, K-, KC—, PD—; vulpinic and pina-
stric acids.

Habitat. On calcareous ground, rarely corticolous,
then preferably on twigs of Juniperus close to the
ground.

Distribution. Known from S Finland and S Sweden.
F: AV U N: Op Vf Ho [ gy | .
" Ll g

MR Ti: $: 01 Gil Vg Nk | 0TS T
m g N,

R

Upl. Endemic to Europe.
Two distribution centres,
one in northern Europe
around the Baltic Sea,
including the Estonian is-
lands and western main-
land and NW shore of
Lake Ladoga in Russia
and another around the
Central European moun-
tains (the Alps, Carpathians, Pyrenees), where it occurs
up to the timberline.

Vulpicida tubulosus

Note. Difficult to distinguish from V. juniperinus, see
above. It has disappeared from several of its main-
land localities in Sweden. Several earlier reports from
Finland seem to be erroneous (referable to V. junipe-
rinus).
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Xanthoparmelia
J.A. Elix & A. Thell

Xanthoparmelia (Vain.) Hale

Phytologia 28: 485 (1974). — Parmelia sect. Xanthoparme-
lia Vain., Acta Soc. Fauna Fl. Fenn. 7: 60 (1890). — TyPE:
Xanthoparmelia conspersa (Ach.) Hale

Syn. Neofuscelia Essl., Parmelia subgen. Neofiisca (Gy-
eln.) Essl.

D: skallav F: keltakarpeet N: steinkrinslav S: kak-
lavar

Literature: Blanco et al., Taxon 53: 959-975 (2004); Ess-
linger, J. Hattori Bot. Lab. 42: 97-158 (1977); Hale, Smith-
sonian Contr. Bot. 74: 1-250 (1990); Giordani et al., Liche-
nologist 34: 189-198 (2002), Lichenologist 35: 377-385
(2003); Nash et al., Symb. Bot. Ups. 34(1): 295 (2004).

TuarLus foliose, closely adnate, to 20 cm diam.,
dichotomously to irregularly branched. Lobes linear
to irregular, separate to imbricate, to 10 mm wide;
upper surface smooth to rugose, yellowish green to
olivaceous brown or dark brown; isidia and soralia
sometimes present; pseudocyphellae absent; lower
surface plane or canaliculate, pale brown to black, rhi-
zines simple or sparsely branched. Cortex paraplec-
tenchymatous. Medulla white, rather loose. ASCOMATA
apothecia, zeorine, laminal, adnate to shortly stipitate,
to 20 mm diam.; disc plane to concave, pale to dark
brown. Asci 8-spored. Spores simple, colourless, el-
lipsoid, 6-13 x 4-8 um. CoNIODIOMATA pycnidia, la-
minal, immersed. Conidia dumbbell-shaped, 4-8 x 1
pm. PHOTOBIONT trebouxioid.

Chemistry. Usnic acid usually present in the cor-
tex, absent in former Neofuscelia species, which are
brown, with a HNO,+ green to dark blue-green cor-
tex. The variable medullary chemistry is to a large
degree characterized by B-orcinol depsides and dep-
sidones, in the brown species also orcinol depsides
and depsidones.

Note. The largest genus in the Parmeliaceae, and
among the largest of all lichen genera, comprising
approximately 800 species, with an enormous spe-
cies diversity in southern Africa and Australia, but
only 22 species in Europe and eleven in the Nordic
countries. Traditionally only yellowish species (with
usnic acid) have been included in the genus. However,

molecular studies have indicated that species of the
brown coloured genus Neofuscelia are closely related
and currently regarded as part of Xanthoparmelia.
Although other interpretations of the phylogeny are
possible we have followed Crespo et al. (2010). Most
of the Xanthoparmelia species in this area become
rare towards the north, and are absent in northernmost
Fennoscandia and the Atlantic and Arctic Islands.
Two species have oceanic distributions in Norway.
Presence/absence of vegetative diaspores, colour of
the lower surface and secondary chemistry are signi-
ficant characters in species delimitation. The genus is
characterized by presence of Xanthoparmelia-type of
lichenan in the cellwalls.

1. Thallus yellowish green..........cccooceveviverieeeieieienene 2
— Thallus olivaceous brown to dark brown .................... 8
2. Soralia or isidia Present ..........ecevververrereeeeeeeereennenne

Soralia and isidia absent ..........................

w |

Isidia present; lobes at least 1 mm wide
— Soralia present; lobes 0.8 mm wide....... 5. X. mougeotii
4. Medulla K—.....coooiieieieieieieieeee 7. X. protomatrae
— Medulla K+ yellow or red .......c.ccevvevieveeieieieieienene 5
5. Medulla K+ yellow; stictic acid present; densely
laciniate with age........ccccoeveuveneennnne. 1. X angustiphylla
— Medulla K+ red; salazinic acid present; without
1aCINIAC. . ..veeveeeeeeeeeieieeeeee e 6. X. stenophylla
6. Lower surface black.........cccooeciverinineincnnincnce, 7
— Lower surface brown.........cccceceeveevierienneennne. 6. X. plittii
7. Isidia cylindrical; medulla K+ yellow. 2. X. conspersa
— Isidia spherical; medulla K+ red............. 10. X. tinctina
8. I8idia Present.......ccovieieieieieieieieeeeeee e 9
—  I8idia @bSent .....c.coveuerieiiiiiiiic e 10
9. Isidia strongly pustulate, 0.1-0.5 mm wide; thallus
strongly maculate, often pale.................... 4. X. loxodes

— Isidia moderately pustulate, 0.06—0.2 mm wide;
thallus moderately maculate, often dark
........................................................ 11. X verruculifera
10. Glomellic, glomelliferic and perlatolic acids; often
yellowish brown and strongly maculate ..... 2. X. delisei
— Stenosporic or divaricatic acid as major compound;
often dark brown...........ccooceeevevieiiniinicnine, 8. X. pulla

1. Xanthoparmelia angustiphylla (Gyeln.)
Hale

Mycotaxon 33: 401 (1988). — Parmelia conspersa var.
angustiphylla Gyeln., Feddes Rep. 29: 153 (1931). — TypE:
Hungary, Nograd, Didsjend, Mt. Csovanyos, 1926 Gyelnik
(BP 21241 lectotype, Verseghy, Typen-Verzeichn. Flechten-
sammlung: 87, 1964, as ‘holotypus’; corr. Hale, Smithso-
nian Contr. Bot. 74: 68, 1990).
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Syn. Parmelia angustiphylla (Gyeln.) Gyeln.

Literature: Hale 1990: 68; Nash et al. 2004: 295 (2004);
Skult, Graphis Scripta 3: 132—134 (1992).

Figs: Hale 1990: 69.

TrHALLUS adnate to loosly adnate on rocks, 3—10 cm
diam., rather firm, often pulvinate. Lobes subirregu-
lar to sublinear, elongate, subascending, flat to sub-
convex, separate and often forming an imbricate mat,
0.8-1.5 mm wide, dichotomously branched, contigu-
ous to densely imbricate, often densely lobulate and
laciniate, the laciniae 0.3—0.5 mm wide; upper surface
dull to shiny yellowish green, smooth, emaculate; so-
ralia and isidia lacking; lower surface smooth, black,
moderately rhizinate; rhizines black, simple, 0.2—0.8
mm long. APOTHECIA common, substipitate, with a
thin, smooth, thalline exciple, 3—10 mm wide; disc
reddish brown. Spores ellipsoid, 9-10 X 5—6 um. Pyc-
NIDIA common, laminal. Conidia dumbbell-shaped,
5-6 x 0.5 pm.

Chemistry. Cortex C—, K—, KC+ yellow, PD—, HNO -,
UV—; usnic acid. Medulla C—, K+ yellow-orange, KC+
orange-red, PD+ orange, UV—; stictic, constictic, hypo-
stictic and norstictic acids together with traces of cryp-
tostictic and peristictic acids (chemistry identical with
that in X conspersa).

%’\‘M})J B S «/é???\’::

:]_/ /aix\

Habitat. Saxicolous on
siliceous rocks.

Distribution.  Distribu-
tion incompletely known.
S: Ol Rather rare in
northern and eastern Eu-
rope, more common in
eastern North America.

Note. Characterized by
the very narrow lobes
with a black lower surface, the presence of dense la-
ciniae, the lack of isidia and the presence of the stictic
acid chemosyndrome. Sometimes regarded as a non-
isidiate morphotype of X. conspersa (Skult 1992).

Xanthoparmelia angustiphylla

2. Xanthoparmelia conspersa (Ach.) Hale

Phytologia 28: 28: 485 (1974). — Lichen conspersus Ach., Liche-
nogr. Suec. Prodr.: 118 (1799 ‘1798). — Type: Sweden (H-ACH
1346B lectotype, Hale, Smithsonian Contr. Bot. 74: 91, 1990).

Syn. Parmelia conspersa (Ehrh. ex Ach.) Ach.

D: messing-skallav F: karstakeltakarve N: stiftstein-
lav S: kaklav

Literature: Hale 1990: 91-93; Jolle, Norw. J. Bot. 25: 47-49
(1978); Nash et al. 2004: 298-299; Skult, Graphis Scripta 3:
15-18 (1990).

Figs: Brodo et al. 2001: 736; Holien & Tensberg 2006: 60;
Jahns 1980: 187; Moberg & Holmasen 1990: 88; Sérusiaux
et al. 2004: 176; Wirth 1995: 639.

TraLLus foliose, closely adnate, to 15 cm diam., +
rosette forming or expanding to form large patches
of irregular lobes. Lobes 1-2 cm wide, slightly broa-
der towards apices, separate to slightly overlapping,
margins often indented; upper surface yellowish
green, smooth, + shiny; soralia absent; isidia sparse
to frequent, occasionally covering the major part of
the thallus, laminal, cylindrical, simple or branched;
lower surface black with simple rhizines. APOTHECIA
infrequent or absent, with a thin, occasionally isidiate,
thalline margin, to 1 cm diam.; disc reddish brown.
Spores ellipsoid, 6-10 X 4-5 um. PycNipiA rare, la-
minal, immersed. Conidia weakly dumbbell-shaped,
4-7 x 1 pm.

Chemistry. Cortex C—, K-, KC+ yellow, PD—, HNO,-,
UV—; usnic acid (rarely with traces of atranorin). Med-
ulla C—, K+ yellow-orange, KC+ orange-red, PD+
orange, UV—; stictic, constictic and norstictic acids,
together with traces of cryptostictic, menegazziaic and
hypostictic acids and other minor compounds.

Habitat. Saxicolous on siliceous rocks and stones, ni-
trophilous, rarely on bark or lignum. One of the most
common species on siliceous rocks and boulders in
open landscapes (especially agricultural and riparian)
in southern Fennoscandia.

Distribution. The most
common Xanthoparme-
lia species in the Nordic
countries, but infrequent
north of the southern
boreal zone and absent
from the northermost
parts. D: NJy OJy Vliy
SJy Fyn Sjce Brn. Gr. Fa.
F: AV U EK St EH ES
EP PH PS PK KP Kn OP
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PeP. N: Of Ak He Op Bu Vf Te AA VA Ro Ho SF MR
ST NT SNo NNo Tr VFi. S: Sk Bl Ol Gtl Kim SmI Hl
Bh DIs Vg Og Nrk Srm Vim Vsm Upl Dlr Gst Hls Mpd
Ang Hrj Jmt Vb Nb AsL LyL PL LuL TL. A pantempe-
rate subcosmopolitan species, but absent in Australa-
sia and southern Africa.

Note. Distinguished by the presence of isidia, the
black lower surface and the stictic acid complex in
the medulla. Variable in the shape of thallus and abun-
dance of isidia.

3. Xanthoparmelia delisei (Duby)
O.Blanco et al.

Taxon 53: 967 (2004). — Parmelia olivacea var. delisei
Duby, Bot. Gall. 2: 602 (1830). — Type: France, Calvados,
Vire, Delise (H-NYL 34451a syntype).

Syn. Neofuscelia delisei (Duby) Essl., Parmelia delisei
(Duby) Nyl., Parmelia pulla var. delisei (Duby) H.Magn.

F: rannikkoruskokarve

Literature: Coppins et al., Bull. Brit. Lich. Soc. 90: 29-33
(2002); Esslinger 1977: 107-109, 173; Leuckert et al., De-
cheniana 127: 1-36 (1975); Skult, Graphis Scripta 5: 87-91
(1993).

Figs: Elix, F1. Australia 55: 71 (1994).

THALLUS to 15 cm diam., rounded, appressed to mod-
erately adnate. Lobes 1-4 mm wide, flat to weakly
convex; upper surface yellowish brown to reddish
brown, uneven and rugose, occasionally pruinose,
rather dull, strongly maculate; soralia and isidia ab-
sent; lower surface dark brown to black with simple
rhizines. APOTHECIA common, sessile or shortly stipi-
tate, mainly in the centre of the thallus, to 12 mm wide,
with a smooth thalline margin; disc brown, strongly
concave to flat. Spores ellipsoid, 7.5-11 x 5-6 pm.
PycNipia common, immersed. Conidia weakly dumb-
bell-shaped, 4.5-7 x ¢. 1 pm.

Chemistry. Cortex C—, K—, KC+ yellow, PD—, UV—,
HNO,+ green to bluish. Medulla C— or C+ faint yel-
low to red, K—, KC+ red-orange, PD—, UV—, HNO—;
glomellic, glomelliferic and perlatolic acids, often
with gyrophoric acid, and about 10 other minor, ac-
cessory compounds.

Habitat. Saxicolous, growing on exposed siliceous
rocks along seashores and in agricultural areas.

Distribution. Mostly southern, extending along sea-
shores to the northern
end of Gulf of Bothnia
and northern Norway,
although not known from
Denmark. F: 4 V' U EK
St EH ES EP PeP. N: 0f
Ak He Op Bu Vf Te AA
VA Ro Ho SF MR ST NT
SNo NNo Tr VFi. S: Sk Bl
Gtl Sml HI Bh Vg Og Nrk
Srm Vim Vsm Upl Gst Hls o
Mpd Ang Vb Nb. A pan- |

temperate species known from Eurasia, Africa, South
America and Australasia.

Xanthoparmclia delisci

Note. Morphologically similar to X. pulla but differs
chemically and is usually paler, commonly yellowish
brown rather than dark brown. In addition, the lo-
bes tend to be broader and more strongly maculate.
However, several specimens with “hybrid chemistry”
have been detected in Finland and Sweden, and mor-
phology and colour overlap strongly with characters
of X. pulla so that reliable identification requires che-
mical (TLC) or molecular investigation. So far most
of the herbarium material in the Nordic countries has
not been properly analyzed. A recent molecular study
supported species rank for X. delisei (Blanco et al.
2004). The earlier used character, (K)C+ red reaction
(presence of gyrophoric acid) of the medulla is not a
diagnostic character to separate X. delisei and X. pul-
la, since both species may show that reaction.

4. Xanthoparmelia loxodes (Nyl.)
O.Blanco et al.

Taxon 53: 968 (2004). — Parmelia loxodes Nyl., Flora 55:
426 (1872). — Tyre: France, Calvados, Vire, Delise (H-NYL
34782A lectotype, Ahti, Bryologist 72: 238, 1969).

Syn. Neofuscelia loxodes (Nyl.) Essl., Parmelia isidiotyla
auct.

D: knudret skallav F: vainioruskokarve N: klubbe-
skjeergardslav S: knolig skoldlav

Literature: Ahti, Bryologist 72: 238 (1969); Esslinger 1977:
120-122, 173; Laundon, Lichenologist 4: 303-304 (1970);
Leuckert et al., Decheniana 127: 1-36 (1975).
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Figs: Brodo et al. 2001: 450; Moberg & Holmésen 1990:
91.

TraALLUS loosely adnate, + irregular, to 20 cm diam.
Lobes 1-5 mm wide, flat, elongate, often overlapping
particularly towards the centre; upper surface pale
greyish to reddish brown, uneven, frequently wrink-
led; soralia absent; isidia usually frequent, developing
from rounded outgrowths, clustered on the upper
surface, ultimately erumpent at the apices; lower sur-
face black, with + dense, simple rhizines. APOTHECIA
frequent, exciple often isidiate, to 10 mm wide; disc
brown. Spores ellipsoid, 7-10 x 4-5 um. PycNipia
rare, immersed. Conidia dumbbell-shaped, 5-6 x 1
pum.

Chemistry. Cortex C—, K—, KC—, PD—, UV—, HNO,+
green to bluish. Medulla C— or C+ red, K-, KC+
orange-red, PD—, UV+ white, HNO,—; glomelliferic,
glomellic, perlatolic and gyrophoric acids.

Habitat. Saxicolous, growing on exposed siliceous
rocks along seashores and in agricultural areas.

Distribution. Reaches temperate and southern bo-
real zones of the Nordic !
countries, where it is lo-
cally common especially
near the coast. D: NJy
aly VJy Sty Fyn Sje
Brn.F: AV UEK St EH
ES EP PH. N: Of Ak Bu
Vf Te AA VA Ro Ho SF
MR ST NT. S: Sk Bl Ol
Gtl SmI HI Bh Dls Vg
Og Nrk Srm Vim Vsm
Upl DIr Gst Hls. Widely
distributed in Eurasia, North Africa, Asia Minor and
western North America.

Xanthoparmelia loxodes

Note. Characterized by the thick thallus and the ro-
bust isidia. May be confused with X. verruculifera,
which usually has a darker thallus, thinner lobes and
smaller isidia.

5. Xanthoparmelia mougeotii (Schaer. ex
D.Dietr.) Hale
Phytologia 28: 488 (1974). — Parmelia mougeotii Schaer.

ex D.Dietr.,, Deutschl. Kryptog. Gewéchse: 24 (1846).
— Tyee: Icon, ibid., Tab. 288, Fig. 288 (lectotype, Elix &

Thell, Nordic Lichen Flora 4: 141, 2011); France, Vosges,
Bruyéres (Brujerium), Mt. Heledré, Mougeot; Schaerer,
Lich. Helv. exs. no. 548 (UPS epitype, Elix & Thell, Nordic
Lichen Flora 4: 141, 2011).

Syn. Parmelia discreta (Nyl.) Nyl.

D: liten skallav F: eteldnkeltakarve N: steingardslav
S: dvirgkaklav

Literature: Hale 1990: 151; Malme, Svensk Bot. Tidskr. 31:
181 (1937); Wirth, Dissert. Bot. 17: 78 (1972); Reve, Blyt-
tia 39: 121-124 (1981); Timdal, Blyttia 40: 182 (1982).

Figs: Jahns 1980: 187; Krog et al. 1994: 309; Sérusiaux et
al. 2004: 177; Wirth 1995: 668.

THALLUS centrally subcrustose, usually forming scat-
tered, closely annate rosettes, 0.5-2 cm diam. Lobes
elongate, 0.5-1.5 mm wide, radiating from the cent-
ral, cracked, subcrustose part. Upper surface yellow-
ish green, darker and greyish towards the centre;
soralia conspicuous, subcapitate, scattered, whitish
yellow, ¢. 1 mm diam.; lower surface brownish black
to black, with simple rhizines. APOTHECIA rare, to 2
mm diam.; disc brown. Spores ellipsoid, 611 x 4-6
um. PycNipiA rare, immersed. Conidia weakly dumb-
bell-shaped, 46 x 1 um.

Chemistry. Cortex C—, K—, KC+ yellow, PD—, HNO
usnic acid. Medulla and soralia C—, K+ orange, KC+
orange, PD+ orange; stictic, constictic, norstictic and
usnic acids together with traces of cryptostictic and pe-
ristictic acids.

Habitat. On siliceous stones and rocks, especially
near seashores.

Distribution. Up to the hemiboreal zone in the Nordic
countries. D: NJy OJy
VJy SJy Fyn Sjce Brn. F:
AV USt N: Of Ak Vf Te
AA VA Ro Ho MR NT. S:
Sk Bl Ol Gtl Klm SmlI HI
Bh DIs Vg Og Nrk Srm
Vim Upl. Mainly pan-
temperate but reaches
rather cool areas in cen-
tral and northern Europe,
North America (mainly
west, very rare in east), i
Middle and South America, South Africa.

.
Xanthoparmelia mougeotii
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Note. Recognized by its small, subcrustose thallus and
conspicuous soralia. May be confused with Parme-
liopsis ambigua growing on rocks, which, however,
reacts K—, PD— (divaricatic acid).

6. Xanthoparmelia plittii (Gyeln.) Hale

Phytologia 28: 488 (1974). — Parmelia plittii Gyeln., Fed-
des Repert. Spec. Nov. Regni Veg. 29: 287 (1931). — TypE:
USA, Maryland, Baltimore Co., Liberty Road at Gwynna
Falls, Plitt P-5 (BP 23307 lectotype, Verseghy, Typen-Ver-
zeichnis Flechtensammlungen: 103, as “holotype”, corr.
Hale, Smithsonian Contr. Bot. 74: 175, 1990).

Syn. Xanthoparmelia dierythra (Hale) Hale
N: lys steinlav

Literature: Hale 1990: 175; Jolle, Norw. J. Bot. 25: 47-49
(1978); Skult, Graphis Scripta 3: 15-18 (1990); Nash et al.
2004: 315.

Figs: Brodo et al. 2001: 740; Krog et al. 1994: 309.

THALLUS adnate to loosely adnate, to 10 cm wide. Lo-
bes 1-4 mm wide, + irregular, contiguous to imbri-
cate; upper surface greenish yellow, greyish yellow
towards the centre, shiny; isidia usually abundant, so-
lid, cylindrical, simple or sparsely branched, with dar-
kening tips; lower surface pale brown to darkening;
rhizines simple, pale and sparse. APOTHECIA common,
2—7 mm diam., thalline margin usually smooth; disc
brown. Spores ellipsoid, 4-5 x 9—10 um. PycNipia
sparse, immersed. Conidia dumbbell-shaped, 5-7 x
1 pm.

Chemistry. Cortex C—, K—, KC+ yellow, PD—, HNO,—;
usnic acid. Medulla C—, K+ yellow, KC—, PD+ orange;
stictic, constictic and norstictic acids, together with
traces of cryptostictic and menegazziaic acids. Stictic
acid group rarely absent (“X. dierythra”).

Habitat. Saxicolous on
exposed lowland rocks,
rarely corticolous.

Distribution. Insuffi-
ciently known. In Nor-
way it is mainly southern
coastal. N: Of Ak He Op
Bu Vf Te A4 VA Ro Ho
SF MR ST NT SNo NNo
Tr VFi. A pantemperate-

subtropical species, present in south-western Africa,
North America, Central and South America, rarely in
Europe (Spain, France, Italy and Norway).

Note. Differs from X. conspersa by its pale lower sur-
face and usually broader lobes. Probably much over-
looked in Europe. Skult (1990) regarded the species
doubtful, and reported some uncertain specimens also
from 4 St EK EH PK and KP in Finland. Scandinavian
material appears to be different from American mate-
rial and further studies are necessary.

7. Xanthoparmelia protomatrae (Gyeln.)
Hale

Phytologia 28: 488 (1974). — Parmelia protomatrae Gyeln.,
Feddes Rep. 29: 155 (1931). — Type: Hungary, Budapest,
Mt. Vadallokovek, 1926 Gyelnik (BP 21645 lectotype, Ver-
seghy, Typen-Verzeichnis Flechtensammlung: 104 (1964),
as “holotypus”, Hale, Smithsonian Contr. Bot. 74: 176,
1990).

N: solsteinlav

Literature: Hale 1990: 176-177; Krog, Norw. J. Bot. 25:
51-54 (1978).

Figs: Krog et al. 1994: 309; Hale 1990: 178.

THALLUS to 8 cm wide, loosely adnate. Lobes sublin-
ear, |-6 mm diam., elongate and dichotomously bran-
ched, contiguous to imbricate, becoming laciniate in
central parts; upper surface pale yellow to greyish
yellow, shiny, partly with white maculate; soralia and
isidia absent; lower surface pale to dark brown with
simple rhizines. ApoTHECIA frequent, substipitate, to 5
mm diam., margin usually smooth; disc brown. Spo-
res ellipsoid, 7-9 x 4.5-5.5 um PvcNipia common,
immersed. Conidia dumbbell-shaped, 5-7 x 1 pm.

Chemistry. Cortex C—,
K-, KC+ yellow, PD-,
HNO,—; usnic acid. Med-
ulla C—, K+ brownish,
KC—, PD+ orange to red;
fumarprotocetraric  and
usnic acids, with minor
quantities of protocetraric
and quaesitic acids.

Habitat. On sun-expo-
sed, siliceous rocks.

% a
~ Xanthoparmelia protomatrac
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Distribution. Known only from few localities in coastal
south-eastern Norway. N: 7e AA4. Occurs from western
and central Europe to China and Saudi Arabia.

Note. Taxonomic status uncertain. Distinguished from
X. stenophylla mainly by its secondary chemistry. Pro-
bably a more restricted distribution but apparently much
overlooked. The type specimen is from a lake shore. The
Norwegian material appears to be a distinct taxon, not
only because of its chemistry but also from its ecology.

8. Xanthoparmelia pulla (Ach.) O.Blanco
et al.

Taxon 53: 970 (2004). — Parmelia pulla Ach., Syn. Meth.
Lich.: 206 (1814). — Tyre: Sweden (H-ACH 1420D lecto-
type, Esslinger & Ahti, Rev. Fac. Ci. Univ. Lisboa, Sér. 2,
C, Ci. Nat. 17: 728, 1975).

Syn. Neofuscelia perrugata (Nyl.) Elix, Neofuscelia pulla
(Ach.) Essl., Parmelia exasperans (Nyl.) Gyeln., Parmelia
locarnensis Zopt ex Rosend., Parmelia prolixa (Ach.) Car-
roll, Xanthoparmelia perrugata (Nyl.) O.Blanco et al.

D: merkebrun skallav F: siloruskokarve N: skal-
skjeergardslav S: morkbrun skoldlav

Literature: Coppins et al., Bull. Brit. Lich. Soc. 90: 29-33
(2002); Elix, Australas. Lichenol. 51: 7-13 (2002); Ess-
linger 1977: 135-139, 179; Esslinger & Ahti, Rev. Fac. Ci.
Univ. Lisboa, ser. 2, C, Ci. Nat. 17: 721-731 (1975); Leuck-
ert et al., Decheniana 127: 1-36, Abb. 17-18 (1975).

Figs: Krog et al. 1994: 91; Holien & Tensberg 2006: 55;
Moberg & Holmasen 1990: 93; Sérusiaux et al. 2004: 109;
Wirth 1995: 641.

THALLUS to 15 cm diam., rounded, often coalesceing
to form larger patches, closely adnate. Lobes 1-3 mm
wide, flat to weakly convex; upper surface greyish to
reddish brown or dark brown, uneven and rugose, oc-
casionally pruinose, rather dull, paler and maculate
towards tips; soredia and isidia absent; lower surface
black, with simple rhizines. APOTHECIA common, to 6
mm diam., in central parts of the thallus, sessile to
shortly stipitate with a smooth thalline margin; disc
brown, usually concave to flat. Spores ellipsoid,
8-10.5 x 4.5-7 pm. PycNiDiA common, immersed.
Conidia weakly dumbbell-shaped, 4.5-7 x 1 pm.

Chemistry. Cortex C—, K—, KC—, PD—, HNO,+ green

to bluish. Medulla C— or C+ rose to red, K—, KC— or
KC+ rose or red, PD—, HNO,~. Two major chemo-
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types: 1) stenosporic acid (major), divaricatic acid
(minor), perlatolic acid (minor) and seven minor,
accessory compounds, including gyrophoric acid
(sometimes major), lecanoric acid, atranorin, 4-O-
demethylstenosporic and oxostenosporic acids; 2) di-
varicatic acid (major), stenosporic acid (minor), and
some minor, accessory compounds, including gyrop-
horic and lecanoric acids and atranorin.

Habitat. Saxicolous on exposed siliceous rocks on
shores and in agricultural areas.

Distribution. Locally abundant in southern parts of the
Nordic countries, but rare
in Skéne and Denmark. D:
NIy Oy VIy SJy Fyn Sjce
Brn. ¥: A V U EK St EH
ES EP PeP. N: Of Ak He
Op Bu VfTe AA VA Ro Ho
SF MR ST NT SNo NNo
Tr VFi. S: Sk Bl Gtl Sml
HI Bh DIs Vg Og Nrk Srm
Vim Vsm Upl HIs Mpd
Ang. Widespread in Euro-
pe, northern and southern
Africa and Australasia.

Xanthoparmelia pulla

Note. Recognized by the presence of the centrally lo-
cated apothecia, the lack of vegetative propagules and
the dark brown to black lower surface. Differs from
X delisei in the darker brown upper surface, thinner
and less maculate lobes, in addition to chemical dif-
ferences, but identification without chemistry is often
doubtful. The divaricatic acid chemotype is someti-
mes regarded as a distinct species, X. perrugata. It is
apparently much less common in Fennoscandia than
the stenosporic acid chemotype. Skult (1993) reported
it (as Chemotype II) from V' U and EH in Finland.
It is otherwise known from France, Hungary, Ireland,
Italy, Romania, Russia (Karelia), Spain and UK.

9. Xanthoparmelia stenophylla (Ach.)
Ahti & D .Hawksw.

Lichenologist 37: 363 (2005). — Parmelia conspersa var.
stenophylla Ach., Methodus: 206 (1803). — Typre: Sweden?
(H-ACH 1347A lectotype, Hale, Smithsonian Contr. Bot.
74:192, 1990).

Syn. Parmelia somloénsis Gyeln., Parmelia stenophylla
(Ach.) Heugel, Parmelia taractica auct. non Kremp. Xan-
thoparmelia somloénsis (Gyeln.) Hale
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F: silokeltakarve N: gul steinlav S: smalflikig kaklav

Literature: Ahti & Hawksworth, Lichenologist 37: 363—366
(2005); Hale 1990: 192-193, 195; Krog, Norw. J. Bot. 25:
51-54 (1978); Nash et al. 2004: 316-317.

Figs: Ahti & Hawksworth 2005: 364; Brodo et al. 2001:
740; Holien & Tensberg 2006: 60; Jahns 1980: 187; Krog et
al. 1994: 309; Sérusiaux et al. 2004: 177; Wirth 1995: 669.

TuaLLus loosely adnate, to 20 cm diam. Lobes sublin-
ear, dichotomously to irregularly branched, 1-6 mm
wide, with rounded tips, separate or imbricate; up-
per surface greenish to greyish yellow, smooth, shiny
to dull; soredia and isidia absent; lower surface pale
brown to brown, with brown simple rhizines. APOTHE-
ciA frequent, substipitate, margin usually smooth, to
15 mm diam.; disc brown. Spores ellipsoid, 89 x 4-5
pm. PycNipia common, immersed. Conidia dumbbell-
shaped, 5-6 x 1 pm.

Chemistry. Cortex C—, K—, KC+ yellow, PD—, HNO,—;
usnic acid. Medulla C— K+ yellow, KC—, PD+ red; con-
salazinic, salazinic and usnic acids together with traces
of norstictic and protocetraric acids.

Habitat. Saxicolous on siliceous rocks, especially in
agricultural areas, also at riparian situations.

Distribution. Common in fairly continental areas in
Finland, Norway and
Sweden northwords to
the southern boreal zone,
rarer northwards. In wes-
tern coastal areas less
common. D: Brn. F: AV
U EK St EH ES EP PH
PS PK KP Kn Ks. N: Of
Ak He Op Bu Te AA SF.

S: Ol Gtl Kim SmI Bh Dls ~7
Vg Og Nrk Srm Vim Vsm 5{.55 g
Upl DIlr Gst Hls Mpd o ® Xanthoparmelia stenophylla

Ang Vb LyL PL LuL. Widespread in western Eurasia.

Note. Characterized by the loosely adnate thallus, the
brown lower surface, the lack of soralia and isidia and
the medullary chemistry. The presence of salazinic
rather than fumarprotocetraric acid in the medulla dis-
tinguishes X. stenophylla from X. protomatrae, which
has a much more restricted distribution.

10. Xanthoparmelia tinctina (Maheu &
Gillet) Hale

Phytologia 28: 28: 489 (1974). — Parmelia tinctina Maheu
& Gillet, Bull. Soc. Bot. France 72: 860 (1925). — TyPE:
Morocco, Boulhaut, Gillet 115x (PC lectotype, Hale, Smith-
sonian Contr. Bot. 74: 213, 1990).

N: kyststeinlav S: kustkaklav

Literature: Almborn, Kungl. Svenska Vetenskapsakad. Avh.
Naturskyddsdarenden 11: 76 (1955); Hale: 1990 213-214;
Magnusson, Bot. Notiser 1942: 10—11; Nash et al. 2004:
321-322.

Figs: Hale 1990: 215; Krog et al. 1994: 309.

TuaLLus adnate, to 6 cm wide. Lobes + irregular,
somewhat elongate, plane to slightly convex, sepa-
rate, contiguous to slightly imbricate, 2-3 mm wide;
upper surface yellow-green, smooth and shiny; isidia
frequent, laminal, globose to subcylindrical, rarely in-
flated and erumpent; lower surface black and smooth,
with sparse to frequent, simple black rhizines.
APOTHECIA not observed in Nordic material PycNipia
rare, immersed. Conidia weakly dumbbell-haped, 5-6
x 1 pm.

Chemistry. Cortex C—, K—, KC+ yellow, PD—, HNO,—;
usnic acid. Medulla C—, K+ red, KC—, PD+ red; sala-
zinic, consalazinic and norstictic acids.

Habitat. Saxicolous on
siliceous rocks.

Distribution. Mainly
southern and western in
the Nordic countries. D:
NJy.N: Of Ak Bu Vf'Te A4
VA Ro Ho. S: Sk HI Bh Vg.
Occurs in temperate Eu-
rope to southern Fennos-
candia, northern Africa,
Macaronesia, Eurasia and
Pakistan.

Note. The globose or barrel-shaped isidia combined
with the K+ red medulla distinguish X. tinctina from
other Xanthoparmelia species in the Nordic countries.
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11. Xanthoparmelia verruculifera (Nyl.)
O. Blanco et al.

Taxon 53: 972 (2004). — Parmelia verruculifera Nyl, Flora
61: 247 (1878). — Tyee: France, Ille-et-Vilaine, Fougéres,
Delise (H-NYL 34393 lectotype, Laundon, Lichenologist 4:
303, 1970).

Syn. Neofuscelia verruculifera (Nyl.) Essl., Parmelia glo-
mellifera (Nyl.) Nyl., Parmelia isidiotyla var. glomellifera
(Nyl.) Maas Geest., Parmelia loxodes var. verruculifera
(Nyl.) Clauzade & Cl.Roux

D: smaknoppet skallav F: karstaruskokarve N: stift-
skjeergardslav S: stiftskoldlav

Red-listed in: F

Literature: Esslinger 1977: 154—156; Laundon, Lichenolo-
gist 4: 303-304 (1970); Leuckert et al., Decheniana 127:
1-36, Abb. 20 (1975); Tensberg et al., Sommerfeltia 23:
119-121 (1996).

Figs: Sérusiaux et al. 2004: 109; Wirth 1995: 658.

THaLLUs * closely appressed to the substrate, to 10 cm
diam. Lobes flat, short and rounded, 1-2 mm wide;
upper surface greyish brown to dark brown, rugose
or fissured, sometimes distinctly yellowish towards
the lobe apices, smooth and maculate, occasionally
pruinose; soredia and pseudocyphellae absent; isidia
frequent, globose, eventually becoming erumpent, ex-
posing the white medulla; lower surface black, with
simple rhizines. APOTHECIA rare, sessile to somewhat
stipitate, to 3.5 mm diam., margin often isidiate; disc
brown. Spores ellipsoid, 810 x 4.5-6 pm. PycNipia
rare, immersed. Conidia weakly dumbbell-shaped,
5-6.5x 1 pm.

Chemistry. Cortex C—, K-, KC—, PD—, HNO,+ green
to bluish. Medulla C—, K—, KC+ rose or red, PD—; di-
varicatic and stenosporic acids, occasionally with ac-
cessory gyrophoric acid.

Habitat. Saxicolous on siliceous rocks.

Distribution. Restricted to
the southern part of Fen-
noscandia of the Nordic
countries. D: NJy OJy VJy
SJy Fyn Sjee Brn. ¥: EH
ES. N: Ak He Op Bu Ro
Ho SF MR ST, S: Sk Bl Ol
SmI Bh Vg Nrk Vim Upl
Gst. Occurs in Europe,
northern Africa and North
America.

Note. The pustulate isi-
dia are characteristic of both X. loxodes and X. ver-
ruculifera, but X. verruculifera usually has a darker
thallus, thinner lobes and smaller isidia. The two spe-
cies also differ chemically.
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APPENDIX

Nomenclatural novelties

Allocetraria Kurok. & M.J Lai
T. Randlane & A. Thell

Allocetraria madreporiformis (Ach.) Kir-
nefelt & A.Thell

Nova Hedwigia 62: 508 (1996). — Dufourea madreporifor-
mis Ach., Lichenogr. Universalis: 525 (1810). — Type: Swit-
zerland, Schleicher, P1. Crypt. Helv. 2, no. 67 (UPS lecto-
type, here designated).

Arctoparmelia Hale
R. Moberg & A. Thell

Arctoparmelia incurva (Pers.) Hale

Mycotaxon 25: 252 (1986). — Lichen incurvus Pers., Ann.
Bot. (Usteri) 7 (sic!): 24 (1794). Type: Sweden, Fries, Lich.
Suec. exs. no. 260 (UPS neotype, here designated).

Cetraria Ach.
A. Thell & I. Kédrnefelt

Cetraria aculeata (Schreb.) Fr.

Nov. Sched. Crit. Lich. Suec. 4: 32 (1826). — Lichen acu-
leatus Schreb., Spic. F1. Lips.: 125 (1771). — Type: Icon in
Dillenius, Hist. Musc.: tab. 17, Fig. 31B (1742) (lectotype,
Laundon, Lichenologist 16: 216, 1984); without locality,
corresponding specimen in Herb. Dillenius (OXF epitype,
here designated).

Cetraria sepincola (Ehrh.) Ach.

Methodus: 297 (1803). — Lichen sepincola Ehrh., Hannover
Mag. 21: 203 (1783) [= Beitrdge zur Naturkunde 2(14): 95
(1788)]. — Tyre: [Sweden] Upsaliae, Ehrhart, Phytophyla-
cium Ehrhartianum no. 90 (UPS neotype, here designated)

Evernia Ach.
R. Moberg & A. Thell

Evernia illyrica (Zahlbr.) Du Rietz

Svensk Bot. Tidsk. 20: 90 (1926). — Evernia divaricata
subsp. illyrica Zahlbr., Ann. K. K. Naturhist. Hofmus. 19:

418 (1904). — Tyee: Slovenia, Nova Gorica, (‘Osterreich,
Litorale austriacum, sylva ”Trnovaner Wald” prope Gortz’),
Loitlesberger in Zahlbruckner, Krypt. exs. Vindob. no. 1049
(UPS lectotype, here designated).

Evernia mesomorpha Nyl.

Lich. Scand.: 74 (1861). — Type: Finland, Eteld-Savo (‘Sa-
volaxia’), Taipalsaari, 1852 E. Nylander (H-NYL 35772,
lectotype, here designated).

Flavocetraria Kirnefelt & A .Thell
T. Randlane & A. Thell

Flavocetraria cucullata (Bellardi) Kirne-
felt & A.Thell

in Kédrnefelt et al., Acta Bot. Fenn. 150: 81 (1994). — Li-
chen cucullatus Bellardi, Osserv. Bot.: 54 (1788). — TyPE:
[Italy] “Al monte Ritten presso Bolzano, nel Tirolo meridio-
nale I’esempl. inferiore, il superiore dalla Valdobbia”, 1862.
Hausmann & Carestia, Erbar. Crittogam. Ital. no. 926 (FI
neotype, here designated).

Hypogymnia (Nyl.) Nyl.
M. Westberg, T. Ahti & A. Thell

Hypogymnia austerodes (Nyl.) Résinen

Ann. Bot. Soc. Zool.-Bot. Fenn. Vanamo 18(1): 13 (1943).
— Parmelia austerodes Nyl., Flora 64: 537 (1881). — TypE:
[Norway, Ser-Trendelag] Dovre Oppdal, Kongsvoll, 1881,
Norrlin 654 (H-NYL 34147 lectotype, here designated).

Hypogymnia bitteri (Lynge) Ahti

Ann. Bot. Fenn. 1: 20 (1964). — Parmelia bitteri Lynge, Vi-
denskapsselsk. Skr., ser. 1, Mat. Naturvet. KI. 7: 138 (1921).
— Type: Switzerland, Schleicher 279a (H-ACH 1384B lecto-
type, here designated).

Hypogymnia farinacea Zopf

Ann. Chemie 352: 42 (1907). — Type: Sweden, Fries, Lich.
Suec. exs. no. 291 (UPS lectotype, here designated).

Hypogymnia subobscura (Vain.) Poelt

Mitt. Bot. Staatssamml. Miinchen 4: 298 (1962). — Parmelia
subobscura Vain., Ark. Bot. 8 (4): 33 (1909). — TypE: Rus-
sia. Chukchi National Okrug, Jinretlen, 1878—1879 Alm-
quist, (S lectotype, here designated).
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Hypogymnia tubulosa (Schaer.) Hav.

Bergens Mus. Arbog 2: 31 (1918). — Parmelia ceratophylla
var. tubulosa Schaer., Lich. Helv. Spicil. 10: 459 (1840). —
Type: France, ’De I’ouest de la France’, 1836 Delise (G lec-
totype, Ahti & Clerc, here designated).

Hypogymnia vittata (Ach.) Parrique

Acta Soc. Linn. Bordeaux 53: 34 (1898). — Parmelia phy-
sodes var. vittata Ach., Methodus: 251 (1803). — Type: Wit-
hout locality (H-ACH 1398A lectotype, here designated).

Melanelia Essl.
M. Westberg & A. Thell

Melanelia disjuncta (Erichsen) Essl.

Mycotaxon 7: 46 (1978). — Parmelia disjuncta Erichsen,
Ann. Mycol. 37: 78 (1939) (nom. nov. for P. sorediata var.
coralloidea Lynge). — TypE: Germany. Bavaria, am Wege
von Krottensee nach Neuhaus in der Oberpfalz, Arnold,
Lich. exs. 743b (M lectotype, here designated).

Menegazzia A Massal.
M. Westberg & A. Thell

Menegazzia terebrata (Hoffm.) A .Massal.

Neagen. Lich.: 1 (1854). — Lobaria terebrata Hoffm.,
Deutschl. Flora: 151 (1796). — Type: [Switzerland] Schae-
rer, Lich Helv. exs. no. 365 (UPS neotype, here designated).

Parmelina Hale
A. Thell

Parmelina tiliacea (Hoffm.) Hale

Phytologia 28: 483 (1974). — Lichen tiliaceus Hoffm.,
Enum. Lich.: 96 (1784). — Type: Europe, icon in Hoffmann,
Enum. Lich.: 1784, tab. 16, Fig. 2 (lectotype, here designa-
ted); Sweden, Skane, Eslov par., Ellinge, at the castle, 2010
Thell 1001 (to be distributed in Moberg, Lich. exs. Ups)
(LD epitype, here designated).

Parmeliopsis (Nyl.) Nyl.
T. Ahti, R. Moberg & A. Thell

Parmeliopsis ambigua (Wulfen) Nyl.

Lich. Lapp. Orient. 121 (1866). — Lichen ambiguus Wulfen
in Jacquin, Collectanea 4: 239 (1791). — Type: Icon in Jac-

quin, Collectanea 4: tab. 20, Fig. 2a (lectotype, here desig-
nated); [Germany, Bavaria], Miinchen (Munich), “langs der
Roémerstrasse zwischen Sauerlach und Hofolding”, 1893
Arnold in Arnold, Lich. Monac. exs. no. 283 (UPS epitype,
here designated).

Pleurosticta Petr.
M. Westberg & A. Thell

Pleurosticta acetabulum (Neck.) Elix &
Lumbsch

in Lumbsch & Elix, Mycotaxon 33: 453 (1988). — Lichen
acetabulum Neck., Delic. Gallo-Belg. 2: 506 (1768). —
Type: France, Vosges, Docelles, H. & V. Claudel in Claudel
& Harmand, Lich. Gall. exs. no. 119 (UPS neotype, here
designated).

Pseudephebe M.Choisy
L. Myllys, S. Velmala & T. Ahti

Pseudephebe minuscula (Nyl. ex Arnold)
Brodo & D.Hawksw.

Opera Bot. 42: 140 (1977). — Imbricaria lanata var. minus-
cula Nyl. ex Arnold, Verh. K. K. Zool.-Bot. Ges. Wien 28:
293 (1878). — Type: Austria, Tirol, summit of Kreuzspitze
by Vent in Otztal (Oezthale), 11000 ft., Arnold 83 (H-NYL

34356 lectotype, here designated).

Tuckermannopsis
T. Ahti & A. Thell

Tuckermannopsis chlorophylla (Willd.)
Hale

in Egan, Bryologist 90: 164 (1987). — Lichen chlorophyl-
lus Willd. in Humboldt, F1. Friberg. Specim.: 20 (1793). —
Type: Germany, “In cortice Pyni sylvestris beym Vorwerk
Hals copiose”, Willdenow; Denmark, Jylland, Vendsyssel,
W of Rébjerg Mile, on trunks of Pinus mugo on NW margin
of a small thicket in dune, 1994 Sten N. Christensen, Lich.
Danici exs. no 34 (C neotype, here designated).
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Usnea
P. Clerc

Usnea cylindrica P.Clerc sp. nov.

Thallus pendulus, longiusculus, usque ad 50 cm; ramifica-
tiones plus minusve typo filamentoso, ramulis valde paral-
lelis, plus minusve isodiametricis; basi nigrescens; ramuli
cylindrici, segmentati; segmenta cylindrica, teretia; soralia
punctiformia vel demum accrescentia, distincte stipitata,
summo fiberculatorum enascentia; isidiomorphae vulgo fre-
quentes. Cortex crassus (9-16%), in sectione longitudinali
opacus; medulla satis tenuis (10-19%), densa vel compacta,
albida; axis centralis crassus (38—54%). Ascomata rara, ple-
rumque lateralia. Acidum usnicum et acidum salazinicum
continens.

Type: Sweden, Smaland, Norra Hestra par., Kyrkebol,
12.VIIL.1938 Stenholm (UPS L-184352 holotype).

For detailed description see p. 115.

Usnea dasypoga (Ach.) Nyl.

in Norrlin, Meddel. Soc. Fauna Fl. Fenn. 1: 14 (1876) — Us-
nea plicata B [var.] dasypoga Ach., Methodus: 312 (1803).
— Type: [Switzerland] Helvetia, Schleicher (H-ACH lecto-
type, here designated).

Xanthoparmelia
J. A. Elix & A. Thell

Xanthoparmelia mougeotii (Schaer. ex
D.Dietr.) Hale

Phytologia 28: 28: 488 (1974). — Parmelia mougeotii
Schaer. ex D.Dietr.,, Deutschl. Kryptog. Gewichse: 24
(1846) — Type: Icon, ibid., Tab. 288, Fig. 288 (lectotype,
here designated); France, Vosges, Bruyéres (Brujerium),
Mt. Heledré, Mougeot; Schaerer, Lich. Helv. exs. no. 548
(UPS epitype, here designated).

141
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Alectoria ochroleuca Alectoria sarmentosa subsp. sarmentosa

Alectoria sarmentosa subsp. sarmentosa Alectoria sarmentosa subsp. vexillifera

Allantoparmelia alpicola Allocetraria madreporiformis
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Arctocetraria andrejevii Arctocetraria nigricascens

Arctoparmelia centrifuga Arctoparmelia incurva

Asahinea chrysantha Brodoa atrofusca



NORDIC LICHEN FLORA Vol. 4 Parmeliaceae 145

Brodoa intestiniformis Brodoa oroarctica

Bryocaulon divergens Bryocaulon divergens

Bryocaulon hyperborea Bryocaulon hyperborea
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Bryoria americana Bryoria americana

Bryoria bicolor Bryoria bicolor

Bryoria capillaris Bryoria capillaris
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Bryoria chalybeiformis Bryoria chalybeiformis

Bryoria fremontii Bryoria fremontii

Bryoria furcellata Bryoria furcellata
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Bryoria fuscescens Bryoria fuscescens

Bryoria glabra Bryoria glabra

Bryoria implexa Bryoria implexa
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Bryora lanestris Bryora lanestris

Bryoria nadvornikiana Bryoria nadvornikiana

Bryoria nitidula Bryoria nitidula
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Bryoria simplicior Bryoria simplicior

Bryoria smithii Bryoria smithii

Bryoria subcana Bryoria subcana
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Bryoria tenuis Bryoria tenuis

Cetraria aculeata Cetraria ericetorum

Cetraria islandica subsp. crispiformis Cetraria islandica subsp. islandica
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Cetraria muricata Cetraria nigricans

Cetraria odontella Cetraria sepincola

Cetrariella commixta Cetrariella delisei
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Cetrariella fastigiata Cetrelia olivetorum

Cornicularia normoerica Dactylina arctica

Dactylina ramulosa Evernia divaricata
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Evernia divaricata Evernia illyrica

Evernia mesomorpha Evernia prunastri

Flavocetraria cucullata Flavocetraria nivalis
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Flavoparmelia caperata Flavoparmelia soredians

Gowardia nigricans Hypogymnia austerodes

Hypogymnia bitteri Hypogymnia farinacea
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Hypogymnia hultenii Hypogymnia incurvoides

Hypogymnia physodes Hypogymnia subobscura

Hypogymnia tubulosa Hypogymnia vittata
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Hypotrachyna afrorevoluta Hypotrachyna laevigata

Hypotrachyna revoluta Hypotrachyna sinuosa

Imshaugia aleurites Letharia vulpina
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Masonhalea inermis Melanelia agnata

Melanelia disjuncta Melanelia hepatizon

Melanelia panniformis Melanelia sorediata
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Melanelia stygia Melanelia tominii

Melanelixia fuliginosa Melanelixia glabra

Melanelixia glabratula Melanelixia subargentifera
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Melanelixia subaurifera Melanohalea elegantula

Melanohalea exasperata Melanohalea exasperatula

Melanohalea infumata Melanohalea laciniatula
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Melanohalea olivacea Melanohalea septentrionalis

Menegazzia subsimilis Menegazzia terebrata

Parmelia ernstiae Parmelia fraudans
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Parmelia omphalodes subsp. discordans Parmelia omphalodes subsp. omphalodes

Parmelia pinnatifida Parmelia saxatilis

Parmelia serrana Parmelia skultii
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Parmelia submontana Parmelia sulcata

Parmelina pastillifera Parmelina quercina

Parmelina tiliacea Parmeliopsis ambigua
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Parmeliopsis esorediata Parmeliopsis hyperopta

Parmotrema arnodii Parmotrema crinitum

Parmotrema perlatum Platismatia glauca
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Platismatia norvegica Pleurosticta acetabulum

Pseudephebe minuscula Pseudephebe pubescens

Pseudevernia furfuracea Punctelia jeckeri
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Punctelia stictica Punctelia subrudecta

Tuckermannopsis chlorophylla Tuckermannopsis ciliaris
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Usnea barbata Usnea ceratina

Usnea cornuta Usnea cylindrica
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Usnea dasypoga Usnea flammea

Usnea florida Usnea fragilescens
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Usnea glabrata Usnea glabrescens

Usnea hirta Usnea lapponica
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Usnea longissima Usnea silesiaca

Usnea sphacelata Usnea subfloridana
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Usnea substerilis Usnea wasmuthii
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Usnocetraria oakesiana Vulpicida juniperinus

Vulpicida pinastri Vulpicida tubulosus

Xanthoparmelia angustiphylla Xanthoparmelia conspersa
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Xanthoparmelia delisei Xanthoparmelia loxodes

Xanthoparmelia mougeotii Xanthoparmelia plittii

Xanthoparmelia protomatrae Xanthoparmelia pulla



174 NORDIC LICHEN FLORA Vol. 4 Parmeliaceae

Xanthoparmelia stenophylla Xanthoparmelia tinctina

Xanthoparmelia verruculifera
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Index to colour pictures

Alectoria ochroleuca, Sweden, Dalarna, Idre, Harjehdg-
na, 1895 J.P. Gustafsson s.n. (LD1099073)

Alectoria sarmentosa subsp. sarmentosa, Finland, Lap-
ponia kemensis [KemL], Muonio, M. Kuusinen 532
(H)

Alectoria sarmentosa subsp. vexillifera, Lapponia po-
nojensis [Russian Federation, Murmanskaya oblast],
Orloff, 1889 A.O. Kairamo, Nyl. & Norrl. Herb. lich.
Fenn. 469 (H)

Allantoparmelia alpicola, Sweden, Lule lappmark,
Kvikkjokk, 1871 P.J. Hellbom s.n. (LD1966930)

Allocetraria madreporiformis, Russian Federation,
Gornyi-Altay, Kosh-Agach, 1993 M. Zhurbenko 933
(LD)

Arctocetraria andrejevii, USA, Alaska, St Lawrence Is-
land, 1973 1. Kédrnefelt 28¢.1913 (LD)

Arctocetraria nigricascens, Russian Federation, Tay-
myr Peninsula, Chelyuskin Peninsula, 1994 E.L
Kémefelt TE94222 (LD)

Arctoparmelia centrifuga, Sweden, Virmland, Olme
1872 H. Falk s.n. (LD)

Arctoparmelia incurva, Sweden, Torne lappmark, Juk-
kasjérvi, 1936 O. Almborn s.n. (LD1035265)

Asahinea chrysantha, Norway, Finnmark, Nesseby,
1973 R. Alava 12891 (LD)

Brodoa atrofusca, Norway. Oppland, 1985 O. Vitikai-
nen 11538 (H)

Brodoa intestiniformis, Sweden, Smaland, Jungfrun,
1914 G.E. Du Rietz (LD1066498)

Brodoa oroarctica, Greenland, Nanortalik, 60°09’N
45°15°W. 2004 E.S. Hansen, Lich. Groenl. exs. 953
(LD)

Bryocaulon divergens, Norway, Troms, Storfjord, 2003
M. Westberg 2809b (LD)

Bryocaulon hyperboreum, Svalbard, Kong Karls Land,
1936 E. Dahl, (O, holotype)

Bryoria americana, Norway, Nord-Trendelag, Steink-
jer, 2003 H. Holien 9362 (TRH)

Bryoria bicolor, Norway, Mere og Romsdal, Nesset, E
of Mardalen, 2008 H. Holien 11536 (TRH)

Bryoria capillaris, Norway, Nord-Trendelag, Over-
halla, N of Navarsholhaugen, 2005 H. Holien 10056
(TRH)

Bryoria chalybeiformis, Sweden, Skéne [Torekov],
Hallands Vaderd, N. Alvthin s.n. (LD10114557)

Bryoria fremontii [habit], Finland, Koillismaa (Ks),
Kuusamo, Oulanka National Park, on Pinus sylvestris,
2005 S. Velmala 32, P. Halonen & Leena Myllys (H)

Bryoria fremontii [close-up], Sweden, Gotland, Féro,
1937 T.E. Hasselrot s.n. (LD1090370)

Bryoria furcellata, Finland, Koillismaa (Ks), Kuusamo,
Oulanka National Park, 2005 S. Velmala, 34, P. Halo-
nen & L. Myllys (H)

Bryoria fuscescens, Finland, Uusimaa (N), Kirkkonum-
mi, Kvarnby, 2005 S. Velmala, 10 & L. Myllys (H)

Bryoria glabra, Norway, Nord-Trendelag, Steinkjer,
Strukstadmyra, Alt. 70-80 m. On Picea abies in humid
forest, 2003 H. Holien 9361b (TRH)

Bryoria implexa, Norway, Nord-Trendelag, Overhalla,
N of Navarsholhaugen, 2005 H. Holien 10055 (TRH)

Bryoria lanestris, Sweden, Pite lappmark, Arjeplog,
Galtispouda, 1936 O. Almborn s.n. (LD1031602)

Bryoria  nadvornikiana, Finland, Kainuu [Ok],
Hyrynsalmi Paljakka Nature Reserve, 2005 S. Vel-
mala 67 & P. Halonen (H)

Bryoria nitidula, Greenland, Narsarsuaq, Signalhgjen,
61°09°39”°N 45°24°05”W, 2005 F. Hognabba 752 (H)

Bryoria simplicior [habit], Norway, Troms, Mélselv, Di-
vidalen National Park, 2005 H. Holien 10328 (TRH)

Bryoria simplicior [close-up], Sweden, Lycksele lapp-
mark, Tarna par, 6 km N of Umas;jo, alt. 522 m, on
Betula, 2003 M. Westberg 2668 (LD)

Bryoria smithii, Finland, Eteld-Hame (Ta). Tuulos, Jut-
tila, 1989 M. Kuusinen 2356 & 1. Ahlholm (H)

Bryoria subcana, Norway, Mere og Romsdal, Nesset,
Mardalen, 2008 H. Holien 11496 (TRH)

Bryoria tenuis, Kainuu (Kn), Hyrynsalmi, Paljakka Na-
ture Reserve, 2005 P. Halonen, P. Keihéds & S. Velmala
64 (H)

Cetraria aculeata, Sweden, Skane, Maglehem, Olse-
r6d, Nyagrop, 1996 A. Thell SK-9606 (LD)

Cetraria ericetorum, Sweden, Dalarna, 5 km S of Séar-
na, 1973 1. Kérnefelt 49a-1796 (LD)

Cetraria islandica subsp. crispiformis Norway, Opp-
land, Otta, Rondvassbu, 1971 1. Kérnefelt 580 (LD).

Cetraria islandica subsp. islandica Sweden, Skéne,
Simrishamn, Vérhallarna 1974 1. Kérnefelt 2340 (LD).

Cetraria muricata, Sweden, Oland, Resmo, Gynge al-
var, 2006 A. Thell & T. Feuerer s.n. (LD1175414)
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Cetraria nigricans, Greenland, Tlulissat, 69°13’N
51°06°W, 1992 E.S. Hansen, Lich. groen. exs. 490
(LD)

Cetraria odontella, Sweden, Uppland, Funbo, Hallk-
ved, 59°51°N 17°52’E, 1986 R. Santesson 31444 (LD)

Cetraria sepincola, Sweden, Harjedalen, Ljungdalen,
Flatruet, 2009 P. Frodén 1905 (LD)

Cetrariella commixta Sweden, Sméland, Almesakra,
Vikskvarnen, 1926 G. Haglund (LD1084834)

Cetrariella delisei, Greenland, Narsarsuaq, Sutuluaqqap
Qaqqaa, 61°07-09°N 45°24-26W, 2005 A. Thell & T.
Feuerer s.n. (LD1037304)

Cetrariella fastigiata, Sweden, Lycksele lappmark, Tér-
na, between the peak Strimakndsen and Mt. Langfjél-
let, 2003 M. Westberg 2695 (LD)

Cetrelia olivetorum, Norway, Rogaland, Sokndal, Se-
ljudsen, 1953 R. Santesson s.n. (LD1084049)

Cornicularia normoerica, Norway, Hordaland, Finse-
hogen, 1927, G. Nilsson [Degelius] s.n. (LD1016945)

Dactylina arctica, Greenland, Rensselaer Bugt,
78°36°N 70°50°W. 1999 E.S. Hansen, Lich. groen.
exs. 820 (LD)

Dactylina ramulosa, Canada, Nunavut, 1999 M. West-
berg 2438 (LD)

Evernia divaricata, Norway, Oppland, Gausdal, ca. 500
m. SE of Kittilbu, 1976 H. Krog & H. Osthagen 3642
(LD)

Evernia illyrica, Gallia, Corsica, Evisa, alt. 1200 m.,
1969 J. Lambinon, Y. Rondon & A Vezda, Lich. sel.
exs. 818 (LD)

Evernia mesomorpha, Finland, Tavastia australis [EH],
Jamsd, Seppola, Hiidenmaki, 1943 A. Koskinen, Lich.
Fenn. exs. 870 (LD)

Evernia prunastri, Sweden, Skane, Eslov, 1,5 km NW
of Kristineberg, 1995 P. Frodén 22 (LD)

Flavocetraria cucullata, Sweden, Oland, Resmo, 1 km
SE Mockelmossen, 1997 P. Frodén 307 (LD)

Flavocetraria nivalis, Iceland, Sudur-Pingeyjarsysla,
Myvatn, 65°35°N 16°57°W, 1997 Frodén 646 (LD)
Flavoparmelia caperata, Sweden, Skéane, Hallestad,

on Salix at the old railroad, photographed in situ by
P. Frodén 2010

Flavoparmelia soredians, Sweden, Lund, O. Torn, on
Sorbus, photographed in situ by P. Frodén 2010

Gowardia nigricans, Russia, Murmansk Region, Ki-
rovsk District, 67°45°76”N 33°40°71”E, 1998 K.
Karkkainen 45 (H)

Hypogymnia austerodes, Norway, Oppland, Vaga,
S side of Mt Nordheradsfjell, 1948 S. Ahlner s.n.
(LD1025042)

Hypogymnia bitteri, Sweden, Asele lappmark, Vilhel-
mina, 20 km ESE Saxnis, 64°56’N 15°44°E, 1988 J.-
E. Mattsson 14 (LD)

Hypogymnia farinacea, Finland, Varsinais-Suomi [Ab],
Masku, Harma, 1968 T. Laine s.n. (LD1027538)

Hypogymnia hultenii, Sweden, Jdmtland, Frostviken,
Jormlien, 1938 S. Osterlind s.n. (LD1097217)

Hypogymnia incurvoides, Canada, Newfoundland,
1956 T. Ahti 9603 (H)

Hypogymnia physodes, Sweden, Skéane, Torekov, Hal-
lands Vider6, 56°26°N 12°34’E, 1990 U. Arup & S.
Ekman L1231 (LD)

Hypogymnia subobscura, Canada, Nunavut, Melville
Island, 1999 M. Westberg 1668 (LD)

Hypogymnia tubulosa, Sweden, Blekinge, Hjortsberga,
Stensjomaéla, 1989 U. Arup & S. Ekman L378 (LD)

Hypogymnia vittata, Sweden, Varmland, Dalby, 5 km
N of Sysslebick, 60°45°N 12°50°E, 1981 L.-E. Muhr
4149 (LD)

Hypotrachyna afrorevoluta, Norway, Hordaland [to-
day in Rogaland], Qlen, between Qlen and Dlensvag,
1978 T. Tensberg s.n. (LD1018178)

Hypotrachyna laevigata, Norway, Rogaland, Sandnes,
Hole, 1968, PM. Jorgensen 2280 (LD).

Hypotrachyna revoluta, Sweden, Halland, Sondrum,
800 m W of Nygard, 1990 U. Arup & S. Ekman
L1459 (LD).

Hypotrachyna sinuosa, Norway, Hordaland, Stord,
Hysstad, 1980 T. Tensberg 5028 (BG)

Imshaugia aleurites, Sweden, Skane, Matterdd, close to
the church, 1945 O. Almborn s.n. (LD1036226).

Letharia vulpina, Sweden, Dalarna, Idre, Tofsingdalen
National Park, 1936 T.E. Hasselrot s. n. (LD)

Masonhalea inermis, U.S.A., Alaska, Seward Penin-
sula, Nome area, 1973 1. Kérnefelt 21-2367 (LD)

Melanelia agnata, Sweden, Lule lappmark, Jokkmokk,
Padjelanta National Park, 2004 M. Westberg 3014
(LD)

Melanelia disjuncta, Sweden, Viastmanland, Arboga,
Visterby, 1947 G. Kjellmert s.n. (LD1041217)

Melanelia hepatizon, Sweden, Lycksele lappmark, Tér-
na, Rivovardo, 2003 M. Westberg 2617 (LD)

Melanelia panniformis, Sweden, Varmland, Munkfors,
Bryngelstorp, 1951 S. W. Sundell 140-51 (LD)
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Melanelia sorediata, Sweden, Lycksele lappmark, Tér-
na, Yttervik, 2003 M. Westberg 2596 (LD)

Melanelia stygia, Sweden, Hélsingland, Bjuréker, Dala-
berget, 2003 M. Westberg 2927 (LD).

Melanelia tominii, Norway, Troms, 2003 M. Westberg
2799 (LD)

Melanelixia fuliginosa, Sweden, Nirke, Svennevad,
Bicktorp, 1947 G. Kjellmert s.n. (LD1023330)

Melanelixia glabra. Finland, Varsinais-Suomi [Ab],
Nagu, the vicarage, on Acer platanoides, 1991 A. Puo-
lasma (H)

Melanelixia glabratula, Sweden, Skéne, Lund, O. Torn,
on Acer platanoides. 55°42.6 N 13°13.8 E, 2011 P.
Frodén 1907 (LD)

Melanelixia subargentifera, Sweden, Oland, Alguts-
rum, Hoénstorp, 1995 U. Arup L95015 (LD)

Melanelixia subaurifera, Sweden, Skane, S. Asum,
Tolangavigen, 2009 E. Sandler Berlin 09017 (LD)

Melanohalea elegantula, Sweden, Skéane, Genarp,
Hackeberga, 1987 U. Arup L87062 (LD).

Melanohalea exasperata, Sweden, Skane, V. Karup,
Svenstad, pa [6nn, 1942 O. Almborn s.n. (LD1037633)

Melanohalea exasperatula Sweden, Skane, Lund, O.
Torn, on Acer platanoides. 55°42.6 N 13°13.8 E, 2011
P. Frodén 1908 (LD)

Melanohalea infumata, Sweden, Dalarna, Véanjan, 1939
T.E. Hasselrot s.n. (LD1001025)

Melanohalea laciniatula, Sweden, Skane, Genarp,
Notabo, 1995 U. Arup & S. Ekman L1654 (LD)

Melanohalea olivacea, Sweden, Lycksele lappmark,
Térna, Vilasund, 2003 M. Westberg 2635 (LD)

Melanohalea septentrionalis, Finland, Nyland [U],
1965 T. Ahti 17031 (H).

Menegazzia subsimilis, Russian Federation, Primorsky
Kray, 1991 E.I. Kérnefelt 910813 (LD).

Menegazzia terebrata, USA, Tennessee, Carter Co.,
Doe River Gorge, on Liriodendron, 1993 R.C. Harris
30994 (LD)

Parmelia ernstiae, Denmark, southern Jutland, Nerre
Rangstrup, Agerskov, 2005 A. Thell s.n. (LD1057615)

Parmelia fraudans, Sweden, Dalarna, Malung, Valler-
as, 1957 P.A. Eriksson s.n. (LD1066834)

Parmelia omphalodes subsp. discordans, Finland,
Aland [A], Sund, Sibby, 1984 H. Skult s.n. (H)

Parmelia omphalodes subsp. omphalodes, Sweden, Bo-
huslidn, Uddevalla, S of the town, close to Bohusgér-
den, 2002 M. Westberg s.n. (LD 1185132)

Parmelia pinnatifida, Finland, Savonia australis [Sa],
1987 O. Vitikainen 11906 (H)

Parmelia saxatilis, Sweden, Skane, Orkened, S. Esse-
boda, Tulla-Pellas, 2000 A. Thell SK0010 (LD)

Parmelia serrana, Sweden, Skéne, Lomma, Alnarp
Park, 2008 A. Thell, SK0801, I. Karnefelt & S.Y. Kon-
dratyuk (LD)

Parmelia skultii, Rusian Federation, Krasnoyarsky kray
1996 M. Zhurbenko 96233 (H)

Parmelia submontana, Sweden, Skane, Fageltofta, on
Tilia in the churchyard, 2002 D. Géransson L02014
(LD)

Parmelia sulcata, Sweden, Skane, Lund, The Botanical
Garden, 2011 P. Frodén & A. Thell 11001 (LD)

Parmelina pastillifera, Norway, Hordaland, Lindas, the
beach beneath Helltveit farm, 1998 P. Frodén 1045
(herb. Frodén)

Parmelina quercina, Denmark, Lolland [Vesterborg],
Rosningen, 1871 E. Rostrup s.n. (LD1040226)

Parmelina tiliacea, Sweden, Skéane, Brosarp, on Ulmus
and Acer at the church, 1988 U. Arup L88264 (LD)

Parmeliopsis ambigua, Sweden, Skane, O. Sénnarslov,
Maltesholm, 1989 U. Arup & S. Ekman L437, (LD)

Parmeliopsis esorediata, Norway, Buskerud, Sigdal, S
side of Mt Kvelvsanatten, 1980 E. Timdal 2307 (LD)

Parmeliopsis hyperopta, Sweden, Ostergotland, Tjill-
mo, Trolleflod, 1947 G. Kjellmert s.n. (LD1039490)

Parmotrema arnoldii, Norway, Rogaland, Sokn-
dal, Skarés, on the ground, 1947 O. Almborn s.n.
(LD1060321)

Parmotrema crinitum, Norway, Rogaland, Sokndal,
Skaras, 1947 O. Almborn s.n. (LD1064786)

Parmotrema perlatum, Norway, Rogaland, Sandnes,
Hole, Osaland, on Quercus, 1968 P.M. Jorgensen 2024
(LD)

Platismatia glauca, Sweden, Skane, Orkened, S. Esse-
boda, Tulla-Pellas, 56°21°’N 14°24°E, 1996 A. Thell
SK9613 (LD)

Platismatia norvegica, Norway, Hordaland, Sund, Sotra
Telavag, N-facing rock, 1997 S. Ekman (LD1022417)

Pleurosticata acetabulum, Sweden, Skane, Torrlosa,
Trolleholm, on Acer pseudoplatanus, 2011 A. Thell
11003 (LD)
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Pseudephebe minuscula, Sweden, Smaland, Nés-
sjo, Gamlarp, on a stone fence, 1929 B. Hedvall s.n.
(LD1094370)

Pseudephebe pubescens, Sweden, Lycksele lappmark,
Térna, Rivovardo, 2003 M. Westberg 2621 (LD)

Pseudevernia furfuracea, Sweden, Skéane, Torekov,
Hallands Védero, 56°26°N 12°34°E, 1990 U. Arup &
S. Ekman L1245 (LD)

Punctelia jeckeri, Sweden, Skéne, Lund, St Lars hospi-
tal, photographed in situ by P. Frodén 2010

Punctelia stictica, Norway, Oppland, Vestre Slidre, Lo-
men, 1937 S. Ahlner s.n. (LD1072048)

Punctelia subrudecta, Sweden, Skane, Lund, The Bota-
nical Garden, photographed in situ by P. Frodén 2005

Tuckermanopsis chlorophylla, Sweden, Skane, Orke-
ned, S. Esseboda, Tulla-Pellas, 1996 A. Thell SK9603
(LD)

Tuckermanopsis ciliaris, [Russian Federation] Karelia
ladogensis, Salmi, between Palojarvi and Kaunoselkd,
1939 S. Ahlner s.n. (LD1097857)

Usnea: A mixture of samples housed in G and UPS

Usnocetraria oakesiana, Norway, Buskerud, Kroderen,
2008, J. Klepsland JK08-L128 (O)

Vulpicida juniperinus, Sweden, Jamtland, Frostviken,
Jetnemsilven, 65°03°N 14°20’E, 1988 J.-E. Mattsson
32 (LD)

Vulpicida pinastri, Sweden, Asele lappmark, 6 km ESE
Saxnds, 1988 J.-E. Mattsson 34 (LD)

Vulpicida tubulosus, Sweden, Gotland, Sundre, Hall-
bjérs stone mine, W of Vaktbackars Nature Reserve,
2010 P. Frodén 1906 (LD).

Xanthoparmelia angustiphylla, USA, Illinois, Jackson,
1999, T.H. Nash 43241 (LD).

Xanthoparmelia conspersa, Sweden, Skéane, Torekov,
Hallands Védero, 56°26°N 12°34°E, 1990 U. Arup &
S. Ekman L1239 (LD).

Xanthoparmelia delisei, Sweden, Skéne, Iv0, E of the
church village, on a stone fence, 1938 O. Almborn s.n.
(LD1094002).

Xanthoparmelia loxodes, Finland, Varsinais-Suomi
[Ab], Korpo, 1963 L. Kérenldmpi s.n. (LD1917026).
Xanthoparmelia mougeotii, Sweden, Skane, Orkened,
Gylsboda stone mine, on black granite, 2004 A. Thell

& T. Feuerer s.n. (LD1057456)

Xanthoparmelia plittii, Finland, Varsinais-Suomi [Ab],
1971 Kvist s.n. (H)

Xanthoparmelia protomatrae, Norway, Aust-Agder,
Tvedestrand, 2005 E. Timdal 9920 (O)

Xanthoparmelia pulla, Sweden, Vistmanland, Arboga,
mountain N of the block Linnean, 1947 G. Kjellmert
s.n. (LD1060146)

Xanthoparmelia stenophylla, Sweden, Smaland, Eks;jo,
1927 G. Haglund s.n. (LD1076849)

Xanthoparmelia tinctina, Sweden, Bohuslén, Lycke, W
of Nordon, 1956 S.W. Sundell 735 (LD).

Xanthoparmelia verruculifera, Sweden, Skane, Tore-
kov, Hallands Viaderd, 56°26’N 12°34’E, 1989 U.
Arup & S. Ekman L1174 (LD).
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Brodoa intestiniformis ....................ccoceevvennenen. 23
Brodoa oroarctica .........................ccccceeeeeeucnncnnn.. 24
Bryocaulon ..................c.cccooevveinoiinicniiiiieniennen, 24
Bryocaulon divergens ..................ccccoecvveennnnnnee. 25
Bryocaulon hyperboreum ..................................... 25
BIYOria...........c..ooocuvvvvieiiiiiieiieieeeeee e 26
Bryoria americand.........................ccocoveuveieennnanen. 27
Bryoria asiatica.......................ccoceeveeviiiniennennnen. 37
Bryoria bicolor ..................cccccccoovuveiiiiiiiiiinncnnn, 27
Bryoria capillaris....................ccccoeovvveeeneennnnnne. 28
Bryoria chalybeiformis ..................c.ccccccocuevvneen.. 29
Bryoria fremontii......................ccccoooveeeeiiiannannnn. 30
Bryoria friabilis .............ccooevveeeeiieceeieeeieeenenn 32
Bryoria furcellata....................ccccoooovevuvvveennennen. 30
Bryoria fuscescens .................ccocceveeeveiinienencnnnnn. 31
Bryoriaglabra.....................cccooovviviiaiiann, 32
Bryoriaimplexa....................ccccoooevviieniniianinnnne, 32
Bryoria intriCans .............cccoeveeeceeicienceenceesieeeeenen 29
Bryoria lanestris .................ccccccevevevoeenceenieennennnnn. 33
Bryoria nadvornikiana.........................cccceuen..... 33
Bryoria nitidula.......................ccocoovviviiiiiininnn. 34

Bryoria pseudofuiscescens ............ccoceecenveencnnnnee. 32
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Bryoria setaceq ................ccocoeveeeiiiioiniiiniiaienne. 28
Bryoria simplicior ...................ccccoovvvinianinonnn. 35
Bryoria Smithii....................cccocovvvveeceeiiinieaeennnn. 35
Bryoria subcana.....................ccccoueveieiiiiiniannannn. 36
Bryoria tenuis ...................ccocoveeveiienoiiiiiiiieeennn. 36
Bryoria tortuosa.................cccceeeeeeeiecienieccnienncne. 30
Bryoria trichodes subsp. americana....................... 27
Bryoria trichodes....................ccccocovevenianinanne 27
Bryoria viangiand................ccccceeeeveeeeeevencnennnennn. 32
Cavernularia hUltenii..............ccccooevevcencencnenenen. 58
CaVernularia...............ccccuveeveiicincinoininisenceeene 56
Cetraria.........cocooeeiiiiniiiie 37
Cetraria ‘Saepincola’.............cccocoeecveecenceeeeneencnne. 42
Cetraria aculeata..........................cceoo........ 38, 139
Cetraria AGNALA...........c.oeeveeeeeeieeeieeeeeeieesreeneeneens 68
Cetraria QleUrites ..............cuovcvceioircenenienenesenns 65
Cetraria alvarensis ...............cccccuveecrvenvencnennens. 130
Cetraria andrejevii................ccccvccrcinvenicncnenennens 18
Cetraria australiensis ......................coccoveueeveennnenn. 42
Cetraria bavaricd................cceceecevceencencenencnnnn. 128
Cetraria caperat@ auCt. ...........cceeeveeveeervenvueneueenns 129
Cetraria CapitAtQ............ccuevueeceeesieneeieeseeeneenens 41
Cetraria chlorophylla ................ccccceevveeeeennnennn. 105
Cetraria chrySAntha...............c..cccocvceeccecncncencnnns 21
Cetraria ciliaris var. halei............ccoccovevrveninnenen. 106
Cetraria CiliQris ..........cooceeeceeeenciiceniieeneeeee 106
Cetraria COMMIXIQA ..........cceeeeverceeneeiinieeeneeeae 43
Cetraria CriSPA......cuueeueenvieiieseeeiiieseeesieesveeseeneees 38
Cetraria CUCULIALA .............coccevcevcircirinininineee, 52
Cetraria delisei var. fastigiata ..............cccocceeeueune. 45
Cetraria deliSei .............ccccueveeeecesieiieeeeeeeee 44
Cetraria elenkinii .............ccocceeceeceioievenoeeneneeeae. 19
Cetraria ericetorum......................cocoeeeveeeueneenuen. 38
Cetraria fahlunensis auct. fenn..............cccccoevennene. 43
Cetraria fallax.............cceeveceeseecienieienieeieeeeeens 97
Cetraria fastigiatQ................ccocvcevcircinenicncnennennns 45
Cetraria glauca . ............ccceeeeveeeeeeeeaeeeeeeeee 97
Cetraria Ralei................cocceeeeeceicinoiniaeneeeane. 106
Cetraria Repatizon ..............ccceeceeeeceeeceeeceencreeneennnns 69
Cetraria RIASCENS ............ccceveeeceicisoinininenenieeeens 44
Cetraria iNermis ..............cccoceeeeeceenieeceenseeceeneenennes 67
Cetraria islandica subsp. crispiformis................... 40
Cetraria islandica subsp. islandica......................... 39
Cetraria islandica V. crispa ............cccccueveveneeennne. 38
Cetraria junipering var. terrestris..........c.eeveeueen. 129
Cetraria junipering .............cceeeeeeeeerceeseeenieeneneenns 129
Cetraria laevigata.......................cccceeveeeveuevneencnnnnn, 43
Cetraria magnusSONIL.............cccceceeeeeceeneeceeneenncnne. 19
Cetraria MUPICALA .......ccceeeveeeeiriienieeeeseeeeae 40
Cetraria NiGriCamNS..........cccueveeveeceesceeeneeeeeeeeeees 41
Cetraria NiGriCASCONS . .........ccueeeueeeeeereeeeesreeneeennnns 19

Cetraria NIVALLS ...........ccccoooeeeeeeiiieeieeeeeeeeeee e 53

Cetraria NOFMOCTICA .............cceeeeeeeeeieeeereeeeeeeneanns 47
Cetraria NOFVeZICA ...........cceveeeeeieeesieeaeeeeeen, 98
Cetraria 0akeSiand..............ccccueeeeeevveeeeeeeeiinennnn. 128
Cetraria odontella var. nigricans...............c..c........ 41
Cetraria odontella................ccccccouveeeeeeeeceeeecnenan. 42
Cetraria Pinastri ..............cccceceveevcncecncncnenenenn. 129
Cetraria rhizophora ..............ccccceeoeeeceeeeceaeeenn, 19
Cetraria SCUTATA aQUCT............ccocveeeeeeeeeeeeeeeeeeeeenen. 105
Cetraria SCUTALA ...............ooeeeeeeeeeeeeeeeeeeeesieeeeeeeenns 42
Cetraria sepincola.........................ccccccuevuen.... 42,139
Cetraria SibIiTICA. ..........cccovoveeeeeeceeeeeeeeeeeeeeeeeeeen. 19
Cetraria SIMMONSTL..............cccevueeeeeeciieeeeeeeiiveeeeeeenns 18
Cetraria tenuifolia .............cccoeceioeeiceneeieaeeen, 38
Cetraria tilesii QUCE. ............ccovvuveeieeeiiiieeeeeeeeennn. 130
CeLPATIA IFISTIS .o 47
Cetraria tubuloSa ............c...ccoeveeeeeeeeiiieeeeeeeenennn. 130
Cetraria ulophylla................ccoovvveeencvecenennennns 105
Cetrariella.........................ccccoveeveeeeiiiieneeeeciieeeeeeen, 43
Cetrariella commixta.....................ccccc.ooveeeuveeenn. 43
Cetrariella delisei ......................ccocvvvevvevcunnaann, 44
Cetrariella fastigiata ........................ccccccveeueennnn.. 45
Cetreli .................oooovvveeeeeeceeieeeecieeeeeeeiieeeeeeean, 45
Cetrelia cetrarioides ...............cccoveeeeeeeeeceeeeceeeane. 46
Cetrelia CRICIIAE@ ............c...ooceeeeeeceeeeeeeeeeeeeeeen. 46
Cetrelia monachOrum ...........c.cc.cooeeveeveeeeevicuneeenens 46
Cetrelia olivetorum........................ccccooooveeeueneenn. 46
Coelocaulon aculeatum ...............ccccccveevveviiuenenienn. 38
Coelocaulon divergens.................cceveeveeeveeennnaneann. 25
Coelocaulon muricatum..................ccoeeeeeeeeeeeeeenn.. 40
Coelocaulon odontellum ................ccccooovveeeuvieennnn. 42
COrniculariau.....................cooceveeveeeceeeeeieiieeeeenenns 47
Cornicularia aculeat.................ccoceuveeeeevccunnennann. 38
Cornicularia divergens ..........c.ccoeveeeceeecvescveenneennn, 25
Cornicularia muricata .............ccc.oeeeveeeeeeeeceneene. 40
Cornicularia nOYmMOeErica .......................cccueeoeenn.. 47
Cornicularia odontella...............c....cccoveveeueeeecnenn... 42
Cornicularia tenuiSSima................ccoceeeeeeeeicueeeeneens 38
Cornicularia triStis............ooovveeeeeeeeeieneeeeesieeeeeeenns 47
Dactyling..................cccooevvveceeeiiaiiieiienieeieeeeeen 48
Dactylina arctica ...................ccccoccveveeveieseennnanen. 48
Dactylina madreporiformis.............cccccoeeeceeeeennans.. 17
Dactylina ramulosa.......................cccceveevevuenennnn. 48
Dolichousnea longissima................cccceeveeeveeennen. 122
DOLIChOUSNEA ..., 107
Dufourea Qretica .........ouueeeeecveceeeieieeeeeeeeeeeseeennns 48
Dufourea madreporifOrmis ............ccccceeeevvevueenennn. 17
Dufourea ramuloSa ..............cocoveceeeveceeeeeveennanann 48
FUMIITIQ oo 107
EVErnia ...............oeveeeeeeeeeiiiiiiiiiiiiiiieeeeeeeeeeee 49
Evernia arenaria aucCt. .........ccccoeeevvvuuveeeeeeeenenneenenn. 51
Evernia divaricata......................cccccoooovveeiueeneanann. 50
Evernia elenkiniand .................cccc.oeeeeeeeceeeeecnnnann.. 51
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Evernia furfuraced................ccccoecvevevoieeennnnnnnnn. 102
Evernia herinii ...........c.ccoceeeevieviiianenieeseeee 51
Evernia illyrica................ccovevveecveciannannn. 50, 139
Evernia mesomorpha..................................... 50, 139
Evernia prunastri .................cocccoeeeveveeeieenoneaneennn 51
Evernia thamnodes...............cccccocccueeveecencienennannnne. 50
Evernia vulping ............ccccoooevoveeeiieoinieene 66
Flavocetraria ......................ccccoovevcevoenineenencnnen. 52
Flavocetraria cucullata.................................. 52,139
Flavocetraria nivalis ...................c.cccoccevuenenencnnen. 53
Flavoparmelia .......................cccccvvvuvvcvnvvinnnanenn. 53
Flavoparmelia caperata..............................cc.c....... 54
Flavoparmelia soredians......................c....c........... 54
Foraminella.............cccooooviioiiiiiiiiiiinieencee 92
GOWardia .................ccccocoeveviiiiiiiiiiinieeceee 55
Gowardia Rigricans....................cccoeeueevvencvveneennsn. 55
Hypogymnia............oooooviiiiiiniiniiiieniceeesee 56
Hypogymnia subobscura................................ 60, 139
Hypogymnia alpicola...............cccoooevveeevevennanne. 16
Hypogymnia atrofusca ..............ccccceeeeeceeeenecenenne. 23
Hypogymnia austerodes................................. 56, 139
Hypogymnia bitteri.......................cccvevuuenn... 57,139
Hypogymnia bitteriana ...................ccocoveveveeevennn.. 58
Hypogymnia encausta..................ccoceeceececneenncne. 23
Hypogymnia farinacea................................... 58,139
Hypogymnia hultenii.....................c.ccccoevvneune... 58
Hypogymnia incurvoides .....................cccccveueen... 59
Hypogymnia intestiniformis var. atrofusca.............. 23
Hypogymnia intestiniformis ...............cccoceeeevennnne. 23
Hypogymnia obscurata auct. .............cccocceevenncnens 57
Hypogymnia obscurata non s. Rdsédnen et auct. ..... 56
Hypogymnia oroarctica................cccoeceeeeeeneenene. 24
Hypogymnia physodes..................cccccecveveuvanunan... 59
Hypogymnia tubulosa..................................... 61, 140
Hypogymniavittata ......................cccccoevuunn.... 61, 140
Hypotrachyna....................cccccooceveivceniiancneanncnne. 62
Hypotrachyna afrorevoluta................................... 62
Hypotrachyna laevigata ..........................cccoce...... 63
Hypotrachyna revoluta ............................ccoocu...... 63
Hypotrachyna Sinuosa ......................ccccceeeuveeueen... 64
ImsShaugia..................ccoccevvvevvciiiiiiieiieiieeeenn. 65
Imshaugia aleurites....................ccccovouevciinuencnnnn. 65
Letharia divaricata subsp. illyrica.......................... 50
Letharia divaricQta ...............cccceeoeeeeevenceeneneennnne. 50
Letharia illyrica .........ooccveveeeciiciecieieceeeen. 50
Letharia mesomorpha ..............cccceeeveeeeveeneeeeennnnne. 50
Letharia thamnodes ...............c.ccccuovcnienvencencncnnens 50
Letharia ...................cccoovevuevecviiiiiiiiiicnieicncence 65
Letharia vulpina..................ccccoccovvvvviniaeneanne. 66
Masonhalea......................cccocoeviiinviniaiinnane. 66
Masonhalea inermis...................cccccoovvieneneanncne. 67
Masonhalea richardsonii.................................... 67

Melanelia....................cccooocvviiiiiiiiiiieieieeen, 67
Melanelia acetabulum.................cccccoovevenoeenencnne. 99
Melanelia agnata........................cccovueeeuveceennnnnen. 68
Melanelia cCOMMIXA............cccccoeveriniiieieeen, 43
Melanelia disjuncta.............................c........ 68, 140
Melanelia elegantula .................c.cccccevueeecuvcnnccnnnn 77
Melanelia exasperata................ccccccceuceeeceeeeeeeannnns. 77
Melanelia exasperatula.................ccoceecvvceencnncnnee. 78
Melanelia fuliginosa subsp. glabratula................... 74
Melanelia fuliginosa ............c.coeeeeevecveveeeveeneeenannn. 73
Melanelia glabra...................ccocoueceeeveceeeeaienrannn, 74
Melanelia glabratula ..................ccccoceuevccuncenacnnns 74
Melanelia granulosa .................ccceeeeveeeeneeneannnne. 68
Melanelia hepatizon......................ccccccveeenennn.. 69
Melanelia incolorata.................cccoceeeeecniencncnnne. 77
Melanelia infumata .................cocceeeeeceeeeeveennenenne 79
Melanelia laciniatula .................coccoceeeeeveecenenncnnns 79
Melanelia olivaced.................ccceoeeeceeceeeeneeeeannn, 80
Melanelia panniformis....................cccccovveeeuennne. 70
Melanelia septentrionalis................cccccoeceveeencenense. 81
Melanelia sorediata............................................ 71
Melanelia soredioSa................cocuvcenencvenennennnnn, 71
Melanelia Stygia .................cccooocuvvveeniuencianieaeeannn, 71
Melanelia subargentifera...............cccceecuveunccnnns 75
Melanelia subaurifera................cccoceveeeceneeneannnne. 75
Melanelia SUbStygia ............cccccvveeeenieneneanenenne, 72
Melanelia tominii ......................ccccccccveuenunnnnn.n. 72
Melanelixia....................ccccccovviviniiniiininnnnnnn, 73
Melanelixia fuliginosa subsp. glabratula ............... 74
Melanelixia fuliginosa...........................c.ccccc...... 73
Melanelixia glabra.......................c.ccocoueeueeeeauennne. 74
Melanelixia glabratula.......................................... 74
Melanelixia subargentifera.................................... 75
Melanelixia subaurifera ....................cccocvevuenn... 76
Melanohalea..............................n. 76
Melanohalea elegantula ........................................ 77
Melanohalea exasperata........................................ 77
Melanohalea exasperatula..................................... 78
Melanohalea infumata.........................c..ccveeuunn.... 79
Melanohalea laciniatula........................................ 79
Melanohalea olivacea............................................ 80
Melanohalea septentrionalis.................................. 80
Melanoparmelia................ccooeeeceveeeeniecenieeenn, 67
Menegazzia diSSect................ccuceeeceveavenceenennnne. 82
Menegazzia PErtuSa ..........ccuueeeveeeeeceeeeeesieieneenneens 82
MENeGaATZUA ..............cocoueeeeiaiiiieiinieieneeeeenes 81
Menegazzia subsimilis.....................c..cceveveeuennne. 82
Menegazzia terebrata.................................... 82,140
Neofuscelia deliSei ...............ccoouveicirvcenoeeneneannnn, 133
Neofuscelia [ox0des ..............ccccoecevoeenceivcncennannnn. 133
Neofuscelia perrugata.................cceeveeeeeveeeennnnn. 136

Neofuscelia pulla ................cccoevveeveveeneiceenneeennn. 136
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Neofuscelia verruculifera................cccocooeevvenne.. 138
NeOfUSCELIQ. ...t 131
Nephromopsis CilIQris .........cccceceeeveeceeecvesreaaeenn, 106
NESOLECRIA. ... 5
Neuropogon sphacelatus.................ccecveeeeveeeennnn. 124
Neuropogon Sulphurous ...............cccceecveeeevenennn. 124
NEUFOPOZON ...ttt 107
Nodobryoria subdivergens ........................c.c........ 25
Parmelia ................ccccoooveviiiiiiiiiiiinieenceee, 83
Parmelia acetabulum ................c.cccocvvevvencenenennnns 99
Parmelia afrorevoluta.................ccceveeeeevevenvannne. 62
Parmelia aleurites.............cccouvveevecveeeneeneneeennne. 65
Parmelia almquistii..............cccooeevvveeencieneneee. 17
Parmelia alpicola................ccccoooviinveicinnennne. 16
Parmelia ambigua...............ccccccveeveeeeeeceenrianeannnn. 93
Parmelia angustiphylla................c.cccevveeevvennnnn. 132
Parmelia arnoldii...................cccoovcivonininccncncnnns 95
Parmelia aspera.................cccccecvcircnicnicncncncnnens 77
Parmelia aspidota................cccceeovecieeenianenane. 77
Parmelia atrofusca..............cccceeovvceevenciencnccenne. 23
Parmelia bitteriana. ...............cccccecvevenciencnccnnncne. 58
Parmelia caperata ...............cccoeeveveeeevieneennennnne. 54
Parmelia centrifuga f. aleuritica ............................ 20
Parmelia centrifuga v. dealbata ............................. 20
Parmelia centrifuga ............ccoceeeveiecencieneneene. 20
Parmelia cerateq................ccccooevciivenoiincnenannne. 102
Parmelia cetrarioides ..............cccccovevciencnocnncne. 46
Parmelia chlorocarpa.................ccccoeevevveveneennne. 95
Parmelia ciliQta ..............cccocevcivciioincniininincncns 95
Parmelia coniocarpa ................c.cccoccecevccncncncnnns 96
Parmelia conspersa ..............ccccoeceeecencveeeicennennnn. 132
Parmelia conspurcat................cccceeeevceenenecennne. 75
Parmelia corrugatQ..............coueveeveeeeeceencnnannnannnn. 99
Parmelia Crinita............cccoeveevciiiioiiciniiiineneens 95
Parmelia cylisphora.............cccceeveeveeeecveneneennnne. 54
Parmelia delisei ...............coccvevevcivveniiieiieennn. 133
Parmelia denalii...............ccocovveeiiinoiniaenee 68
Parmelia diffusa auct. ...........cccooviieviniencnee. 93
Parmelia discreta...............ccccooevciivenccincnonncnnn. 134
Parmelia disfuncta ...............c.cccevevveeeevvevennennnnne. 68
Parmelia dubia, lleg. ............cccovvvveenveceiraeannnn. 104
Parmelia elegantula..................cccoccocviinvincncncnnns 77
Parmelia encausta ..............cccceeveveeencieneneane. 23
Parmelia ernstiae .....................ccveveveeun.... 84, 140
Parmelia exasperans.............ccccocceveeecvescueennann. 136
Parmelia exasperata ................cccoevveeeeveeveeeeennnnne. 77
Parmelia exasperatula................cccoeevecveveneennnnne. 78
Parmelia farinacea Bitter, nom. illeg. ............c..... 58
Parmelia fraudans.....................ccccooecvvvevennannnne. 84
Parmelia fuliginosa var. laetevirens ....................... 74
Parmelia fuliginosa..............c..cccecvevvevveeeneneennnne. 73

Parmelia furfuracea var. ceratina......................... 102

Parmelia furfuraced..............cccoccovoeevcevoeiennannen. 102
Parmelia glabra...............ccccocovvoieiiioieninieencne, 74
Parmelia glabratula.................ccccooeveeevcuveveennnanen. 74
Parmelia glomellifera.............cccccoeevivveennnnennnn. 138
Parmelia granulosa Lynge, nom. illeg. .................. 68
Parmelia granulosula ..................c.ccccccceveeeeeennnncnn. 68
Parmelia groenlandica ...............cccooecvevveeennannnnee. 21
Parmelia hyperopta...............ccccccevceecienenceenccnnenne. 94
Parmelia hypotrypanea................ccccoeveuvevvencnnanen. 61
Parmelia hypotrypodes ...............ccccoveceeeeeveenennans.. 61
Parmelia incolorata...............c..ccoccveeceecneeennnnn, 77
Parmelia incurva ..............ccccocoveevecveceeniaieneeeenn. 20
Parmelia infumata ...............ccccooeovevceeoienenenneenne. 79
Parmelia insensitiva..............cccoceecevoeenccnceenenenne. 86
Parmelia intestiniformis v. atrofusca...................... 23
Parmelia intestiniformis..............cccceeveeveeveevennennn. 23
Parmelia isidiotyla auct. .............cccocevvvveenvenennnn. 133
Parmelia isidiotyla var. glomellifera .................... 138
Parmelia laciniatula ...............ccccoeoveoveveneennnenne. 79
Parmelia laetevirens .............ccccccevcevcvencenoeenccncnnne. 74
Parmelia [aevigat@................ccoevcevevceenceieneennnannn. 63
Parmelia lanata auct..............c.ccccooevcevenencnennn. 101
Parmelia [0carnensis .............c..cccovcevcencncnennnn. 136
Parmelia loxodes var. verruculifera ..................... 138
Parmelia [oxodes ..............ccccveeevceioiencenoeienennn. 133
Parmelia minuscula ..............ccccoocovvevciioenccnncnnnn. 100
Parmelia monachorum.................cccooceevevcencncnne. 46
Parmelia mougeotii.................cccoecvevveviiceennenennnn. 134
Parmelia nigrit@..............cooecveevecveceeieieieeenene. 16
Parmelia obscurata auct. .............ccocvevveceennennnee. 57
Parmelia obscurata non s. Bitter..............ccccceeeeee. 56
Parmelia obscurata var. isidiata............................. 56
Parmelia olivacea .................cccccevcevciencncnnccnnnnne. 80
Parmelia olivaria auct. .............cccoccveveeeneneennnnn, 46
Parmelia olivetorum ..............c.cccceccveececnenencnnncnn, 46
Parmelia omphalodes subsp. discordans .............. 86
Parmelia omphalodes subsp. glacialis ................... 88
Parmelia omphalodes var. discordans .................... 86
Parmelia omphalodes var. insensitiva .................... 86
Parmelia omphalodes var. pinnatifida..................... 86
Parmelia omphalodes........................................ 85
Parmelia pannariiformis..............c.ccoccceveveeeennnncnn. 70
Parmelia panniformis .............ccccccoeoeecvevcenoeennnnenne. 70
Parmelia papulosa..................cccceevvceevenoeenennnne. 78
Parmelia pastilliferd ............c.cocovveeveveeveeveevnennannn. 91
Parmelia pertusa..............ccceevecveeeeceeneeeennenenn 82
Parmelia physodes ...............ccccoeceeeveceeceeveennanannn. 59
Parmelia pilosella...............c.cccocoocncicciininnnnnnn, 95
Parmelia pinnatifida .....................ccccooccvveveevnnenn... 86
Parmelia plittii ..............ccoocveveiiiiiiiiiieiee 135
Parmelia proboscidea..............c.cooveueveuievuennnanen. 95
Parmelia prolixa ...............cccoeveevveveeniiveennenennn 136
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Parmelia protomatrae..............ccccococevcveoevnnannn. 135
Parmelia pubescens ..............ccccecevvenceivcncenncnnnn. 101
Parmelia pulla var. delisei .............cccccoecveveueannn. 133
Parmelia pulla ..............coccvevveveeviicenieeineiennn 136
Parmelia quercing................ccccceeveveeeeceeneeeennnnne. 91
Parmelia recurva ..............cccooeceeevecieeeeiaieeeenne 20
Parmelia revoluta ...............coeeeeveeveeceaceeiiianeennen. 63
Parmelia saxatilis var. laciniata ............................. 84
Parmelia saxatilis ....................ccccoevvueevvencuvannnannen. 87
Parmelia saximontanda ...................ccocceevveeeeevennnnne. 72
Parmelia scortea f. borealis...............cccueeeevann... 90
Parmelia SCOTtea............uuvevevvecieiaeeieeeee 92
Parmelia septentrionalis .............ccccocceveveveneenenne. 81
Parmelia serrana........................coeeeeeeevenunannnanne.. 87
Parmelia SinUOSA ..........cccuvevveeciecieeeeiieiieeeenn 64
Parmelia skultii ....................cccccccovvvvninninnncnne. 88
Parmelia SOMIOENSIS ...........cccoeveevveeenieaieireeennnn 136
Parmelia sorediata...............ccocoueevevevenianinnane. 70
Parmelia SOredioSa .............ccocevecueeceeceescrnaireennsn. 70
Parmelia stenophylla ...............cccccoocevoevocnennnnnnn. 136
Parmelia StiCtiCa ............ccoeeeeeceeeiiesieeiiesieeieenn, 103
Parmelia Stygia ..........occuevveceeveeiieieieeieieeeeaenes 71
Parmelia subargentiferd ..............cccueeevveeeevennnne. 75
Parmelia subauriferd...............c.c.ccvvnvcncncnnns 75
Parmelia subg. Amphigymnia...............ccccovevenee.... 94
Parmelia submontana..............................coocu........ 89
Parmelia SubobSCUTA ...........c.ccceuveeveaiaciiiiiaieannen. 60
Parmelia SuUbSTMIlis...........c.ccoovvveveeevveceeeieieeeeeene. 82
Parmelia SUDStYGIQ...........coeceevveeeeeiaieeieieeeeeene 72
Parmelia sulcata.......................cccoovuevvvinuinenann. 89
Parmelia taractica auct...............ccoueeveeecevenveeneen. 136
Parmelia tiliacea var. pastillifera ........................... 90
Parmelia tiliacea.............cc.ccoeeeevecieeceeceeineaneennnn. 92
Parmelia tincting ..............ccccoeeveevieveenieecennennannn 137
Parmelia tOMingi ...........c.ccoeeeevveceeiaienieieeeeeee 72
Parmelia tubuloSa...............cccoeveevevaciaiaeaeee. 61
Parmelia ulophylla................cccoovcvevenoenoeinnannnn. 103
Parmelia verruculifera..............cccccocovovvvenoennnnnn. 138
Parmelia viridisoredians...............ccccoeeevevcuvenneenne.. 93
Parmelia vittata var. hypotrypanea......................... 61
Parmelia vittata .............c.ccooeceevveeeeeiaieieieeeeeene 61
Parmeling ...................ccocccovvvviiiiiiniiniiiiiieeennn. 90
Parmelina pastillifera .................ccccccooveveneaen.e. 90
Parmelina quercina....................................... 91, 140
Parmelina tiliacea ........................................ 91, 140
Parmelinopsis afrorevoluta...................cccovevennen.. 62
Parmelinopsis ...........cooeeeeveeceenvecienieieeieee e 62
Parmeliopsis ................ccccoceeceeviiciiaieciinieieneeneae 92
Parmeliopsis ambigua.................................... 93, 140
Parmeliopsis esorediata ..........................cccc........ 93
Parmeliopsis hyperopta var. esorediata.................. 93

Parmeliopsis hyperopta....................ccccoevuveenenn... 94

Parmotrema.....................cccccoceeivouienviniiiiiienncnnn, 94
Parmotrema arnoldii.......................ccccooevenenee... 95
Parmotrema chinense ...........c..cccccoceeeecenceenencene. 96
Parmotrema crinitum......................c.cccccoevevenneene.. 95
Parmotrema perlatum.........................cccovuuevuenn... 96
Parmotrema tinCtorum ............cccoceeveeveeiveenencnnen. 96
Parmotrema trichoterum................cccoceeceveeencennnee. 96
Platismatia....................cccooveeveiieceniainieeneene, 97
Platismatia glauca......................ccccoueeeevcuvenuennnnnn. 97
Platismatia norvegica..................cccoeecuevvvencuennen. 98
PleuroSticta.................coooceeveeceenieceinieiineeeeneene 98
Pleurosticta acetabulum ................................ 99, 140
Pleurosticta lichenicola .................ccccvevcevceennnnnnee. 99
Pseudephebe....................ccocovvviiiiiiiiiiainenne, 99
Pseudephebe minuscula............................... 100, 140
Pseudephebe pubescens .......................ccccoueeuenn. 100
Pseudevernia furfuracea.........................ccoeuue... 102
Pseudevernia olivetoring ................ccccoevevvenenen. 102
Pseudevernia soraliferd............c.ccoocovcvvvencvncnnen. 102
Pseudevernia ...................cccccoooveviioiiniiianinennnn. 101
Pseudoparmelia caperata ................oceueeeuvevvennnnn. 54
Pseudoparmelia soredians .................c.cceeuevuvennnne.. 54
Punctelia.....................ccccoveveeviieviniianiinicncnncnnen. 102
Punctelia jeckeri....................ccccccovevvincncnnnnnnn. 103
Punctelia stictica ....................ccccovveeeieenannne. 103
Punctelia subrudecta......................cccccouceueneen... 104
Punctelia ulophylla auct. ............cccccoeevvevvrvennnennen. 103
Taeniolella rolfii ..................ccccovvuvevvenciiiiananen, 41
Tuckermannopsis ...........ccecceevveenieniieenieeneennne. 105
Tuckermannopsis americand .................cc..ceceeu... 106
Tuckermannopsis chlorophylla ................... 105, 140
Tuckermannopsis ciliaris.........................c......... 106
Tuckermannopsis halei...............cccccooueevencevennenne.. 106
Tuckermannopsis hepatizon ..................cceeeeeveenvens.. 69
Tuckermannopsis Mermis............cc.ccecveeeecvereenene. 67
Tuckermannopsis junipering................c.cceeee... 129
Tuckermannopsis oakesiand .....................ccocee..... 128
Tuckermannopsis pinastri ............cccceeceveeereneeennen. 129
Tuckermannopsis Sepincola ................ccceevvevvennnnn. 42
Usnea arnoldii ...............ccccocvcevciioincinvincncncnnne. 122
USHEA ........c..ooueeiiiiiiiiiiiiicncc e 107
Usnea barbata ......................ccccoouvvveevoinneannnnns 113
Usnea betuling .............coccoeveevceieeiiniiiiaeeen, 122
Usnea capillaris ............cccoooevvevoeieeoenieineeene 116
Usnea cerating......................ccoccoeevceevcnecncnncnnen. 114
Usnea chaetophora sensu auct. P.p.......c.ecveereenenne 115
Usnea chaetophora sensu auct. P.p.......c.eceeevvenenne 113
Usnea chaetophora..................ccccecvccnencncnnenne. 116
USHEA COMOSA ... 125
USNea CoOmMPACHQ...........ccoceeeeveeceeiieeiieiaeeeae 120
Usnea constrictula ..............cccoccoeevevccnineeneennnne 114
Usnea cornuta......................ccocceeeveencncecncnncnnen. 114
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Usnea cylindrica....................cc.ccoocveeeenne. 115, 141
Usnea dalmatica ..............ccccoveeevceioeeienieninenenns 117
Usnea dasypoga.......................cccoeevueeunnn... 116, 141
Usnea diplotypus...........c..ccceeeeveeeeeceeeeeieniieeenneens 116
Usnea diStinctQ..............coceecevcevccicenccnccnincncnene. 120
Usnea eStRONICA .............cocveeeeeeeeeiieeeeeeeine 113
USnea extensa ...........cocccevveeeveeiiiiineesieinieeeenee 120
Usnea filipendula ...............ccccoveieviinoeninannns 116
Usnea flammea.....................cccccvvvvveecueacriannannn. 117
Usnea florida ..................cccoovevvvvvvviaiiiiiiannannn. 118
USNEA fOVOALA. ..o 121
Usnea fragilescens var. mollis .............c.cccoccue.. 118
Usnea fragileSCens ...........coccuveevceioeescenieaiaennnns 118
Usnea fulvoreagens ................ccceceuoeeecenoeenennennnns 120
Usnea glabrata ........................cccoovvevcuevcreannannn. 119
Usnea glabrescens var. fulvoreagens.................... 120
Usnea glabrescens...................ccccooeveveeevceeennennne. 120
Usnea glaucescens ................ccccvcvcencircenvcnennenne. 121
UsSnea gracioSa .............ccouceeecceeiiinneececnieennenee. 113
Usnea hirta subsp. helvetica...............c.ccccceeeuennn. 121
Usnea hirta subsp. laricicola...............cc.ccveeunnn... 121
Usnea hirta subsp. villosa...........ccccoevecveeeecnennnnns 121
Usnea hirta..................ccccoocvvevcniicncnvicnincnenns 121
Usnea inflata ..............cccoeeeecevcivccncncnccnincncnene. 114
USNEA TNEXTA ....c..eeeveeieiiiiiiiiiieeeec e 114
Usnea lapponica......................ccccooveveneenennannn. 122
Usnea laricing 7 ..........cccoceveevvevvcenecnicncnincncns 120
Usnea leuCOStiCla ..........cueeeeeviiiiniiiiiaeneene 113
Usnea longissima ....................cccocoovvevceevcueennenne. 122
Usnea madeirensis .............ccooeeeeeoeeeeeeeeseeeenenns 123
Usnea penduling ...............c.cccoeveeioeeioeiieneaennnns 113
USNeQ PrOSIALQ..........ccceoveeeiiieeiieeseeeeene 113
Usnea ruguloSa ..........ceceeveeeeceeniiaiieseeeieennenenes 113
USNEA TUPESITIS ..o 117
Usnea Saxicol ............c.cocoueceveivcincincincinininenene. 116
Usnea SCabrata ................cocceeoeeeeeeeieaieeeennne 113
Usnea scrobiculata ................ccoocevoeeeenieceaannnns 113
Usnea silesiaca.....................cccoocevveevenicnennannnnns 123
Usnea Similis .........ccoccoveveeviniiinicniiicnieineens 125
Usnea sorediifera Motyka nom. illeg. .................. 126
Usnea SOTIAITfera .............coeveveeeeeceeceereneenenenns 119
Usnea sphacelata........................cccccccoueeueeuenn. 124
Usnea subfloridana.......................ccccccovveveennn. 125
Usnea SUbIaxa..............ccooceeviiieviiiiiiieiaeee 116
Usnea subscabrata..................cccoceeeccvoiceenncnnenns 116
Usnea substerilis .................cccoccovvevinvicninncnnns 125
Usnea varioloSa ..............ccccecevccecencenccninccncnene. 121
Usnea wasmuthii ...................ccccccoovveveiinnennnennne. 126
Usnocetraria...................coccoooevveieeieniaiaeenns 127
Usnocetraria oakesiana ....................................... 128
Vulpicida.................coocooeoeiiiiiiiiiiiieiiiene 128

Vulpicida juniperinus..................cccccovevvuvevueenncn.. 129
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Vulpicida pinastri var. soralifera .......................... 129
Vulpicida pinastri...................cccccoocvvcvevencennnne. 129
Vulpicida tubulosus.....................ccccccveeuevcuvancnn. 130
Xanthoparmelia.................cocooiiiiiinnnnie, 130
Xanthoparmelia angustiphylla ............................ 131
Xanthoparmelia centrifuga ...............cccceeevevvecenenne. 20
Xanthoparmelia conspersa ................................. 132
Xanthoparmelia delisei ........................c.......... 133
Xanthoparmelia dierythra...............cccceeeeveeveennene.. 135
Xanthoparmelia inCurva ...............cccoccoeeeeveeeveenennnn. 20
Xanthoparmelia loxodes ..................................... 133
Xanthoparmelia mougeotii .......................... 134, 141
Xanthoparmelia perrugata...........cccceeeeeeereeeennnnne 136
Xanthoparmelia plittii ........................cc.cccc....... 135
Xanthoparmelia protomatrae .............................. 135
Xanthoparmeliapulla ............................cooeuu...... 136
Xanthoparmelia SOmIOENSIs .............cceeveeeeevenenn.. 136
Xanthoparmelia stenophylla................................ 136
Xanthoparmelia tinctina........................ccco........ 137
Xanthoparmelia verruculifera............................. 138






The lichen flora of the Nordic countries, containing about 2000
species, 1s regarded as one of the best known in the world.
Lichenological research of the region has been continuous
since the time of Erik Acharius (1757-1819), the "father of
lichenology”, but it is a sad fact that there is no modern treat-
ment of the region’s impressive lichen flora, the last attempt
in the 1870s being that of Th. M. Fries, his major work, Liche-
nographia scandinavica, unfortunately remained unfinished.

A number of specialist lichenologists have united forces
to produce this much needed Nordic Lichen Flora. This, the
fourth volume dedicated to the family Parmeliaceae, includes
152 species, the editors, Arne Thell and Roland Moberg, to-
gether with 11 colleagues, treating the 41 genera as separate
chapters.

The corticolous lichens of the Parmeliaceae are often
dominant in the landscape of northern boreal forests, as are
members of the terricolous Cladoniaceae, the reindeer lichens,
the family to be treated in the next volume of the Nordic

Lichen Flora.
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